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إن جامعــة النجــاح الوطنيــة تقــوم بدورهــا يف خدمــة 

املجتمــع يف مختلــف املجــاالت وهــي تســعد بدورهــا 

يف مــروع ترشــيد اســتهالك األدويــة الخــاص بــوزارة 

الصحــة الفلســطينية املدعــوم مــن وكالــة التنميــة 

الفرنســية وتثمــن الجامعــة العمــل يــداً بيــد بــن 

خــراء وزارة الصحــة الفلســطينية وخــراء األدويــة 

ــة  ــة ملراجعــة قامئــة األدوي ــة النجــاح الوطني يف جامع

ــطيني  ــة الفلس ــل األدوي ــطينية ودلي ــية الفلس األساس

تحقــق  أن  نأمــل  التــي  العالجيــة  والروتوكــوالت 

ــة يف  ــتهالك األدوي ــيد اس ــا برتش ــو منه ــدف املرج اله

ــا  ــر به ــي مي ــة الت ــة العصيب ــروف االقتصادي ــل الظ ظ

الفلســطينيون.

ــع  ــر لجمي ــد كب ــاً إىل ح ــر إيجابي ــاز يعت ــذا اإلنج ه

الصحيــح  االتجــاه  يف  وخطــوة  فلســطن  مواطنــي 

ــاً  ــن عالي ــطيني، ونثم ــدوايئ الفلس ــل ال ــم العم لتنظي

الجهــود الحثيثــة التــي قــام بهــا الزمــالء يف وزارة 

ــدة املرجــوة  ــق الفائ ــن تحقي ــة، آمل الصحــة والجامع

ومواطنيهــا. لفلســطن 

رئيس جامعة النجاح الوطنية 
أ. د. رامي حمد الله 

كلمة جامعة النجاح الوطنية
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Dear Colleagues,

It is my pleasure to introduce to you 
the updated  Palestinian National For-
mulary (PNF). The publication of the 
2013 PEDL will be accompanied by a 
revised Palestinian National Formulary 
(PNF). The old edition of the PNF was 
published in 2002 and it was time to up-
date the PNF along with the new PEDL. 
Both the PEDL and PNF were developed 
through extensive discussions and work-
shops carried out at Al-Najah National 
University attended and coordinated by 
the Ministry of Health. The revised PNF 
is aimed to guide Palestinian healthcare 
workers about official use of drugs list-
ed in the PEDL. The present National 
Drug Formulary has been conceived to 
complement the national Essential Drugs 
List. It has been compiled by experts 
from Ministry of Health and professors 
of Pharmacy. The present formulary of-
fers the user valuable information on all 
drugs included in the PEDL regarding 
uses, adverse effects, drug interactions, 
drugs used during pregnancy and lac-
tation, pharmacogenetics and geriatric 
and pediatric drug use, and importance 
of compliance with treatment regimens. 
The drugs in the formulary are men-
tioned in their nonproprietary names (ge-
neric names). Of great value for the users 
is that each therapeutic group is preceded 
by common disease states. We hope that 
the formulary will be a valuable contri-
bution to Rational Use of Drugs.

 Minister of Health
Dr. Jawad Awad
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شكر وتقدير  

الصحــة  للصيدلــة/وزارة  العامــة  اإلدارة  تتقــدم 

ــن  ــة م ــق لكاف ــر العمي الفلســطينية بالشــكر والتقدي

ســاهم يف إعــداد هــذا العمــل القيــم الــذي يعــد 

خطــوة هامــة عــى طريــق ترشــيد اســتعامل األدويــة 

ــي. ــتوى الصح ــع املس ــاهمة يف رف ــطن للمس يف فلس

ــور  ــر الصحــة الدكت ــايل وزي ــر مع هــذا ونخــص بالذك

ــان  ــور عن ــوزارة الدكت ــل ال جــواد عــواد وعطوفــة وكي

ــم املســتمر ومســاندتهم النجــاز  املــري عــى دعمه

ــطيني  ــدواء الفلس ــل ال ــية ،دلي ــة األساس ــة األدوي قامئ

ــة. ــوالت العالجي والروتوك

كــام نثمــن عاليــاً املشــاركة الفعالــة لألطبــاء والصيادلة 

العاملــن يف وزارة الصحــة الفلســطينية عــى مــا بذلــوه 

مــن جهــد يف إعــداد ومراجعــة هــذا العمــل الوطنــي 

لهام. ا

وأخــرا وليــس أخــرا نتقــدم بالشــكر والتقديــر إىل 

الوكالــة الفرنســية للتنميــة وجامعــة النجــاح الوطنيــة 

اللذيــن مل يألــوا جهــداً يف تقديــم الدعــم املــادي 

ــور. ــل إىل الن ــذا الدلي ــراج ه ــن إلخ ــي املتواصل والفن

   رانية شاهين
مدير عام الصيدلة
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ال بــد مــن تقديــم شــكر لألشــخاص التاليــة أســامؤهم ، الذيــن بذلــوا جهــدا يف 

مراجعــة و إعــداد كتيــب دليــل األدويــة الفلســطيني

وزارة الصحة الفلسطينيةجامعة النجاح الوطنية
د. رانية شاهن ) مدير عام الصيدلة ( د. أنسام صوالحه )مدير مروع ترشيد استهالك األدوية(
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د. صفاء بليبله ) مديرة العقاقر الخطرة(الصيدالين بالل فائق صالح

د. اخالص سامرو )مدير الصيدلة/ادارة املستشفيات(الصيدالنية شذى حنون

د. عبر شديد )مدير الصيدلة/الرعاية الصحية االولية(  الصيدالين قيص الشاهد

الصيدالنية لبنى العزوين

الصيدالنية االء فروجي

الصيدالنية دانة املري

الصيدالين فارس البحر

الصيدالنية ميسون تفاحة

شكر خاص



Page IX

دليل األدوية الفلسطيني وقائمة األدوية األساسية  الخاصة بوزارة الصحة 2013

مقدمة
الفلســطينية  الصحــة  وزارة  قامــت  عــام  2000  يف 

ــة  ــية خاص ــة أساس ــة أدوي ــاء أول قامئ ــة وإنتق بصياغ

مراجعــة  متــت   2008 عــام  ويف   ، الصحــة  بــوزارة 

وتحديــث القامئــة وتــم اعتامدهــا وطباعتهــا وتوزيعهــا 

وتوجيههــا للمؤسســات الصحيــة التابعــة للســلطة 

الفلســطينية للعمــل بهــا .

ويف عــام 2011 وبنــاء عــى إتفاقيــة موقعة بــن جامعة 

النجــاح الوطنيــة ووزارة الصحــة الفلســطينية وبدعــم 

مــايل مــن وكالــة التنميــة الفرنســية قــام مجموعــة مــن 

خــراء األدويــة يف جامعــة النجــاح وبالتعــاون مــع 

الزمــالء األطبــاء والصيادلــة مــن ذووي اإلختصــاص 

ــل  ــالل عم ــن خ ــية م ــة األساس ــة األدوي ــة قامئ مبراجع

ــددة  ــل متع ــات عم ــة وورش ــات يومي دؤوب ومناقش

وعــى جميــع املســتويات وذلــك للوصــول لقامئــة 

أدويــة تلبــي طموحــات وزارة الصحــة وتخــدم املريــض 

الفلســطيني يف ظــل الظــروف اإلقتصاديــة الصعبــة 

ــي يعيشــها الشــعب الفلســطيني نتيجــة ظــروف  والت

ــار. ــالل والحص اإلحت

ــة  ــث قامئــة  األدوي ــر يف تحدي ــاش الدائ ــد كان النق لق

ــة  ــة واألدوي ــة البيولوجي ــى األدوي ــزا ع ــية مرك األساس

املســتخدمة يف عــالج األورام باهظــة الثمــن والتــي 

ــوزارة  ــة ل ــة األدوي ــن ميزاني ــرا م ــزءا كب ــتهلك ج تس

الصحــة الفلســطينية. ولقــد كانــت توصيــة خــراء 

األدويــة يف جامعــة النجــاح والقامئــن عــى تنفيــذ 

املــروع مــن جانــب جامعــة النجــاح الوطنيــة أن 

يتــم حــذف األدويــة البيولوجيــة الجديــدة مــن القامئــة 

ــية  ــر أساس ــة غ ــا يف قامئ ــاء بوضعه ــية واإلكتف األساس

ــان  ــة لج ــى توصي ــاء ع ــة وبن ــد الحاج ــا عن وتوفره

متخصصــة مــن وزارة الصحــة. 

االساســية  األدويــة  قامئــة  تحديــث  تزامــن  ولقــد 

الفلســطينية مــع تحديــث دليــل األدويــة الفلســطيني 

ــد كان  ــام 2002. لق ــه يف ع ــره وتوزيع ــم ن ــذي ت وال

ــة  ــن جامع ــرتكا ب ــال مش ــة عم ــل األدوي ــث دلي تحدي

النجــاح الوطنيــة والزمــالء الصيادلــة مــن وزارة الصحــة 

وبالــذات مــن ذووي تخصــص الصيدلــة الرسيريــة. 

األدويــة  دليــل  تحديــث  يف  إعتامدنــا  كان  ولقــد 

الفلســطيني عــى كتــاب معلومــات األدويــة األمريــي 

2011 وكتــاب دســتور األدويــة الريطــاين الحديــث 

ــدة مل تكــن موجــودة  ــات جدي ــة معلوم ــا بإضاف وقمن

ــطيني  ــة الفلس ــل األدوي ــخة األوىل لدلي ــال يف النس أص

وخاصــة فيــام يتعلــق بإســتخدام األدويــة أثنــاء الحمــل 

ــة.  والرضاع

ــل  ــية ودلي ــة األساس ــث القامئ ــا يف تحدي ــالل عملن وخ

األدويــة الفلســطيني إسرتشــدنا بتوصيــات منظمــة 

الصحــة العامليــة بخصــوص كيفيــة إختيــار األدويــة 

ــاب  ــا يف كت ــة عرضه ــية وكيفي ــة األساس ــة األدوي لقامئ

ــة  ــة تام ــى ثق ــن ع ــطيني. نح ــة الفلس ــل األدوي دلي

بأنــة ال يوجــد عمــل كامــل واألخطــاء هــي مــن 

طبيعــة البــر ولكــن كلنــا أمــل أن يكــون هــذا العمــل 

املتمثــل يف تحديــث القامئــة األساســية ودليــل األدويــة 

ــل  ــة العم ــم مراجع ــى أن يت ــدة وع ــة جدي ــو بداي ه

ــن  ــل م بشــكل دوري وعلمــي للوصــول للوضــع األمث

ــتهالك  ــيد إس ــال ترش ــة يف مج ــان متخصص ــالل لج خ

ــة. األدوي
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1. ANAESTHETICS

1.1.1 INHALATIONAL MEDICINES

This chapter includes agents used for the induction (usually intravenous anesthetics) and mainte-
nance (inhalational anesthetics) of general anesthesia.

It is common practice to administer for surgical interventions several drugs with different actions: 
apart from the general anesthetic, these can include muscular relaxants, oxygen for ventilation, be-
ta-blockers, and sodium nitroprusside and glycerol trinitrate to control hypotension, and beta-block-
ers, amiodarone or Verapamil to control arrhythmias.

General anesthesia is essential to surgical practice because it renders patients analgesic, amne-
sic, and unconscious while causing muscle relaxation and suppression of undesirable reflexes. To 
achieve these effects rapidly and safely, several different categories of drugs are utilized. Pre-anes-
thetic medications (anticholinergics, benzodiazepines, antihistamines, opioids) and muscle relaxants 
are considered adjuncts to anesthetics.

Anesthesia can be divided into three stages: induction, maintenance, and recovery. This chapter 
includes agents used for the induction (with either a volatile drug given by inhalation or with an 
intravenously administered drug) and maintenance (with an intravenous or inhalational anesthetic) 
of general anesthesia.

 Patients vary with their requirements and recommended doses, for that individualization of the 
patients according to their cases must be considered. Ill, shocked, debilitated patients and in signifi-
cant hepatic impairments, smaller doses are indicated. The required dose of induction agent may be 
less if the patient has been premeditated with a sedative agent or if an opioid analgesic has been used.

LONG-TERM MEDICATION AND ANAESTHESIA

It is vital that anesthetist should know of all drugs that a patient is or has been taking.

Prior drug treatment Risk Action during surgery
Prolonged corticoste-
roid use resulting in ad-
renal atrophy.

Fall in blood 
pressure

Corticosteroid cover

Analgesics, antiepilep-
tics, bronchodilators, 
cardiovascular drugs, 
glaucoma drugs, anti-
thyroid drugs

Should not normally be 
stopped but interactions 
can occur

Oral anticoagulants Hemorrhage Normally stop
Combined oral contra-
ceptives, MAOIs, tri-
cyclic antidepressants, 
and lithium.

Should be stopped be-
fore surgery

DRIVING AND ANAESTHESIA
Patients who are discharged home, and who have been given sedatives and analgesics during mi-

nor outpatient procedures, or IV benzodiazepines and short general anesthesia should be very clearly 
warned about the risk of driving afterwards, even if they believe that they have recovered fully.
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PROPHYLAXIS OF ACID ASPIRATION (Mendelssohn’s syn-
drome)

Acid aspiration is an important complication of general anesthesia: H2-receptor antagonists may 
be used before surgery to reduce gastric acid.

The EDL for Palestine includes:
• Inhalational anesthetics. Gases or volatile liquids. For induction and maintenance anaesthesia. 

To prevent hypoxia these must be given with a concentration of oxygen greater than that in the 
air. Volatile liquid anesthetics are administered using calibrated vaporizers, with air, oxygen or 
oxygen-nitrous oxide mixtures as the carrier gas.

• HALOTHANE   
• ISOFLURANE
• NITROUS OXIDE
• OXYGEN

1.1.2 Injectable medicines. Commonly used for induction 
only.

• KETAMINE
• PROPOFOL
• THIOPENTAL
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HALOTHANE
General information

This is a halogenated volatile liquid anesthetic. Potent anesthetic, induction is smooth, vapour 
non-irritant, pleasant to inhale, seldom induces coughing or breathe holding; but it is associated with 
severe hepatotoxicity that limits its use.

Clinical information

• Indications
 - Induction and maintenance of general anesthesia often combined with a nitrous oxide/oxygen mixture.

• Pregnancy Risk Factor C
• Dosage and administration

 - Induction: increase concentration gradually to 2-4 % in oxygen or nitrous oxide/oxygen; 
CHILDREN: 1.5-2 %.

 - Maintenance: 0.5-2 %.
 - Use a specifically calibrated vaporizer.

• Contraindications
 - History of unexplained jaundice or pyrexia following an exposure to halothane. 

• Side effects and toxicity
 - Severe hepatotoxicity with a high mortality, more frequent after repeated exposures.
 - Cardiorespiratory depression: bradycardia, arrhythmias, diminished cardiac output and fall 

of arterial pressure.
 - Moderate muscle relaxation.

• Drug interactions
 - ACE inhibitors: enhanced hypotensive effect.
 - Antibacterials: possible potentiation of isoniazid hepatotoxicity, hypersensitivity-like reac-

tion can occur with concomitant intravenous vancomycin.
 - Antidepressants: risk of arrhythmias and hypotension with tricyclics, MAOIs: avoid 2 weeks 

before surgery.
 - Antihypertensives, antipsychotics, beta-blockers, calcium-channel blockers: enhanced hypoten-

sive effect.
 - Anxiolytics and hypnotics: enhanced sedative effect. 
 - Dopaminergics (levodopa – avoid concomitant use) sympathomimetics (adrenaline, iso-

prenaline) and theophylline: risk of arrhythmias.   
 - Oxytocin: oxytocic effect possibly reduced risk of arrhythmias and enhanced hypotensive effect.

• Precautions
 - Anesthetic history should be taken to determine previous exposure and reactions to halothane.
 - Avoid repeated exposure within at least 3 months, unless there are overriding clinical cir-

cumstances.
 - Preferably do not use halothane in cases of cardiac disease
 - Reduce dose as far as possible in the elderly because of a greater risk of cardiac depression
 - Do not drive for at least 24 hours after administration.

Pharmaceutical information
• Dosage form into EDL

 - HALOTHANE LIQUID (250 mL).
• Storage

 - Keep below 25º C in airtight container.
 - Protect from light.
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ISOFLURANE
General information

This is a halogenated volatile liquid anesthetic. It has intermediate potency. 

Clinical information

• Indications
 - Induction and maintenance of general anesthesia.

• Dosage and administration
 - Induction, increased gradually from 0.5% to 3% in oxygen or nitrous oxide/oxygen.
 - Maintenance, 1-2.5% in nitrous oxide-oxygen (an additional 0.5-1% may be required when 

with oxygen alone).
 - Caesarean section, 0.5-0.75% in nitrous oxide-oxygen.
 - Using a specifically calibrated vaporizer.
 - Reduce concentrations in patients who are under the influence of sedatives, in the elderly and 

in children.

• Contraindications
 - Do not use in patients with a history of malignant hyperthermia

• Side effects and toxicity
 - Hepatotoxicity in those sensitized to halogenated anesthetics (smaller risk than halothane)
 - Malignant hyperthermia can occur in susceptible patients 
 - Heart- rate may rise (particularly in young patients) and systemic arterial pressure may fall.
 - Respiration is depressed.
 - Muscle relaxation. 

• Drug interactions
 - Antibacterials: possible potentiation of isoniazid hepatotoxicity, hypersensitivity-like reac-

tion can occur with concomitant intravenous vancomycin.
 - Antidepressants: risk of arrhythmias and hypotension with tricyclics, MAOIs: avoid 2 

weeks before surgery.
 - ACE inhibitors, Antihypertensives, antipsychotics, beta-blockers, calcium-channel block-

ers: enhanced hypotensive effect.
 - Anxiolytics and hypnotics: enhanced sedative effect. 
 - Dopaminergics (levodopa – avoid concomitant use) sympathomimetics (adrenaline, iso-

prenaline): risk of arrhythmias.   
 - Oxytocin: oxytocic effect possibly reduced risk of arrhythmias and enhanced hypotensive 

effect.

• Precautions
 - Do not drive at least 24 hours after administration.

Pharmaceutical information

• Dosage form into EDL
 - ISOFLURANE LIQUID (100 mL).

• Storage
 - Keep below 25º C in airtight container.
 - Protect from light.
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NITROUS OXIDE
General information 

Nitrous oxide is an adjunct to other anesthetics allowing a significant reduction of the dosage and 
is given with oxygen in sub-anesthetic concentration for analgesia without loss of consciousness. It 
is unsatisfactory as a sole anesthetic owing to lack of potency. 

Clinical information

• Indications
 - For anesthesia: with oxygen and in association with other inhalational or intravenous an-

aesthetic.
 - For analgesia: mixed with oxygen 50:50 in obstetric practice, support to postoperative phys-

iotherapy and in emergency ambulance services.

• Dosage and administration
 - Maintenance of light anesthesia: 50-70% in a mixture with 25-30% of oxygen.
 - Analgesia: a mixture with 50% oxygen according to the patient’s needs.

• Side effects and toxicity
 - Depression of the white cell formation.
 - Avoid in patients with abdominal distension or air-enclosing cavities.

• Drug interactions
 - Antibacterials: possible potentiation of isoniazid hepatotoxicity, hypersensitivity-like reac-

tion can occur with concomitant intravenous vancomycin.
 - Antidepressants: risk of arrhythmias and hypotension with tricyclics, MAOIs: avoid 2 weeks 

before surgery.
 - ACE inhibitors, Antihypertensives, antipsychotics, beta-blockers, calcium-channel block-

ers: enhanced hypotensive effect.
 - Anxiolytics and hypnotics: enhanced sedative effect. 
 - Dopaminergics (levodopa – avoid concomitant use) sympathomimetics (adrenaline, iso-

prenaline): risk of arrhythmias.   
 - Oxytocin: oxytocic effect possibly reduced risk of arrhythmias and enhanced hypotensive effect.

• Precautions
 - Prolonged use may result in megaloblastic anemia and peripheral neuropathy: exposure of 

theatre staff to nitrous oxide should be minimized.
 - In patients with abdominal distension, occlusion of middle ear, pneumothorax, or similar 

air-enclosing spaces in the pericardium or peritoneum. 
 - It should not be used for analgesia in patients with head injuries with impairment of con-

sciousness, maxilla-facial injuries, decompression sickness or those heavily sedated. 
 - There is a risk of hypoxia if the oxygen supply is not adequate, and during recovery from 

anesthesia, oxygen should be continued for some 15 minutes to prevent recurrence of anes-
thesia as nitrous oxide diffuses from the tissues.

 - Patients being discharged home should not drive for the remainder of the day.

Pharmaceutical information
• Dosage form into EDL

 - NITROUS OXIDE INHALATION.

• Storage
 - Under pressure in metal cylinders painted blue. Protect from cold and heat.  Keep between 10 

and 25º C.
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OXYGEN
General information

Oxygen should be regarded as a drug. It is given in anesthesia and analgesia procedures with 
nitrous oxide.

Clinical information

• Dosage and administration
 - Maintenance of light anesthesia: 25-30% of oxygen in a mixture with nitrous oxide 50-70%.
 - Analgesia: nitrous oxide mixture 50:50 with oxygen according to the patient’s needs.

• Side effects and toxicity
 - Symptoms of pulmonary toxicity include a decrease in vital capacity, cough and substernal 

distress.
 - Symptoms of CNS toxicity include nausea, mood changes, vertigo, convulsions and loss of 

consciousness.  

• Precautions
 - An inappropriate concentration may have serious and even lethal effects.
 - Any fire or spark is highly dangerous in the presence of increased oxygen concentration.

Pharmaceutical information

• Dosage form into EDL
 - OXYGEN INHALATION (MEDICINAL GAS)

• Storage
 - Under pressure in metal cylinders painted green. Protect from cold, heat and fire.  Keep 

between 10 and 25º C.
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KETAMINE 
General information

Ketamine HCl is a parenteral (IV or IM) anesthetic. At sub-anesthetic doses, it has good analgesic 
properties. Ketamine increases muscle tone but it has useful anticonvulsant activity. It is used mainly 
for pediatric anesthesia.
Recovery is relatively slow.

Clinical information

• Indications
 - Induction and maintenance of anesthesia.

• Pregnancy Consideration

 - Adverse events have not been observed in animal reproduced studies. Ketamine crossed the 
placenta and can be detected in fetal tissue.

 - Ketamine produces doses dependent increases in uterine contraction; effects may vary by 
trimester. The plasma clearance of Ketamine is reduced during pregnancy. Dose related 
neonatal depression and decreased APGAR scores have been reported with large doses ad-
ministered at delivery.

• Dosage and administration
 - Intramuscular injection in short procedure: initially 6.5-13 mg/kg.
 - Intravenous injection over at least 60 seconds for short procedures: initially 1-4.5 mg/kg
 - Intravenous infusion of sol 1mg/mL, longer procedures, induction, total dose of 0.5-2 mg/

kg; maintenance (using microdrip infusion), 10-45 mcg/kg/minute adjusted according to 
response.

• Contraindications
 - Ketamine should not be used in hypertension, cardiac failure or other cases of serious car-

diovascular or cerebrovascular disease. 
 - Tumor in the pharynx or larynx or any other obstruction that hinders the anesthetist to main-

tain the airway.
 - Hypertension.

• Side effects and toxicity
 - Emergence reactions and hallucinations are common during recovery.
 - Hallucination and other transient psychotic sequelae can occur.
 - Cardiovascular stimulation and arterial pressure may rise, with tachycardia.
 - Overdose of it may cause respiratory depression, apnea, and enhanced presser response.

• Drug interactions
 - Antibacterials: possible potentiation of isoniazid hepatotoxicity, hypersensitivity-like reac-

tion can occur with concomitant intravenous vancomycin.
 - Antidepressants: risk of arrhythmias and hypotension with tricyclics, MAOIs: avoid 2 weeks 

before surgery.
 - ACE inhibitors, Antihypertensives, antipsychotics, beta-blockers, calcium-channel block-

ers: enhanced hypotensive effect.
 - Anxiolytics and hypnotics: enhanced sedative effect. 
 - Dopaminergics (levodopa – avoid concomitant use) sympathomimetics (adrenaline, iso-

prenaline): risk of arrhythmias.   
 - Oxytocin: oxytocic effect possibly reduced risk of arrhythmias and enhanced hypotensive effect.
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• Precautions
 - It can cause apnea and hypotension: adequate resuscitative facilities must be available.
 - Surgery of the mouth, pharynx, or larynx, and in those with cardiovascular failure (shock) 

or fixed cardiac output.
 - Use with caution in cases of serious psychiatric disease

Pharmaceutical information

• Dosage form into EDL
 - KETAMINE HCl 50 mg /mL VIAL (10 mL).

• Storage 
 - Store between 15 and 30 °C (59 and 86 °F). 
 - Protect from light and heat. 
 - Protect from freezing.
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PROPOFOL
General information

Propofol is a general anesthetic associated with rapid recovery without hangover effect. It is very 
widely used. 

Clinical information

• Indications
 - Induction and maintenance of anesthesia.
 - Sedation during intensive care and for surgical and diagnostic procedures.

• Pregnancy Risk Factor B

- Pregnancy Considerations
 - Propofol should only be used in pregnancy if clearly needed. Propofol is not recommended 

for obstetrics, including cesarean section deliveries. Propofol crosses the placenta and may 
be associated with neonatal CNS and respiratory depression. 

• Lactation
 - Enter breast milk, not recommended.

• Dosage and administration
 - Induction of anesthesia, iv injection or iv infusion, 1.5-2.5 mg/kg at 20-40 mg/10 seconds 
 - Maintenance of anesthesia, IV infusion, 4-12 mg/kg/hour, IV injection, 25-50 mg repeated 

according to response.
 - Sedation during intensive care (with assisted ventilation), IV infusion 0.3-4 mg/kg/hour for 

up to 3 days. Not recommended in children.
 - Sedation for surgical and diagnostic procedures, initially iv injection 0.5-1 mg/kg over 1-5 

minutes, maintenance iv infusion 1.5-4.5 mg/kg/hour.
 - (Note: Don’t use rapid bolus (single or repeated)).

• Contraindications:
 - History of Propofol allergy.
 - Hypersensitivity to eggs, egg products, soybeans, or soy products.

• Side effects and toxicity
 - Sometimes pain on intravenous injection.
 - Convulsions, apnea, anaphylaxis.
 - Bradycardia, occasionally profound (may be necessary an antimuscarinic). Reduction in 

blood pressure.
 - Delayed recovery from anesthesia after Propofol administration. Nausea, vomiting and 

headache during recovery.
 - Because Propofol is formulated within a 10% fat emulsion, hypertriglyceridemia is an ex-

pected side effect. Patients who develop hypertriglyceridemia >500mg | dl are at risk of 
developing pancreatitis.

• Drug interactions
 - Antibacterials: possible potentiation of isoniazid hepatotoxicity, hypersensitivity-like reac-

tion can occur with concomitant intravenous vancomycin.
 - Antidepressants: risk of arrhythmias and hypotension with tricyclics, MAOIs: avoid 2 weeks 
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before surgery.
 - ACE inhibitors, Antihypertensives, antipsychotics, beta-blockers, calcium-channel block-

ers: enhanced hypotensive effect.
 - Anxiolytics and hypnotics: enhanced sedative effect. 

• Precautions
 - Special caution after day surgery, may be delayed convulsions occur.
 - Monitor blood lipid concentration in patients at risk of fat overload.
 - Strict aseptic technique must be used when drawing-up Propofol emulsion in order to elim-

inate the risk of infection from bacterial contamination.
 - Use with caution in patients with cardiac. Respiratory or renal hypofunction, hypovolemia, 

epilepsy, lipid metabolism disorders and the elderly.
 - Not recommended for children under 3 years of age or in obstetrics.

Pharmaceutical information
• Dosage form into EDL

 - PROPOFOL 10 mg/mL AMPOULE 20 mL

• Storage 
 - Store at 4–22°C.
 - Do not freeze.
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THIOPENTAL = THIOPENTONE 
General information

Thiopental sodium is a barbiturate widely used as an intravenous anesthetic. Induction is smooth 
and rapid. Awaking from a moderate dose is rapid; however, metabolism is slow and some sedative 
effects may persist for 24 hours. Repeated doses have cumulative effect.

Clinical information

• Indications
 - Induction of general anesthesia.
 - Anesthesia of short duration.

• Pregnancy Risks Factors C

• Dosage and administration
 - ADULT; iv injection as a 2.5% solution, given into a large vein in fit premeditated adults, ini-

tially 100-150 mg over 10-15 seconds, followed by further quantity according to response or 
up to 4 mg/kg.  Sensitivity varies and the dose must be individualized.  

 - CHILD: induction 3-4 mg/kg.
(Note: Accumulation may occur with chronic dosing due to lipid solubility that prolonged recov-
ery may result from redistribution of thiopental from fat stores.

• Contraindications
 - Do not administer in cases of respiratory depression or porphyria.
 - Known hypersensitivity to the drug.
 - Do not administer in cases of status asthmaticus or severe cardiovascular disease.
 - It should not be administered by intra-arterial injection.

• Side effects and toxicity
 - Cardiorespiratory depression and hypotension.
 - Highly irritant on misplaced injection outside the vein, arterial injection is particularly dangerous.
 - Overdosage: emergency treatment required.

• Drug interactions
 - Antibacterials: possible potentiation of isoniazid hepatotoxicity, hypersensitivity-like reac-

tion can occur with concomitant intravenous vancomycin.
 - Antidepressants: risk of arrhythmias and hypotension with tricyclics, MAOIs: avoid 2 weeks 

before surgery.
 - ACE inhibitors, Antihypertensives, antipsychotics, beta-blockers, calcium-channel block-

ers: enhanced hypotensive effect.
 - Opioid analgesics, Anxiolytics and hypnotics: enhanced sedative effect. 

• Precautions
 - Thiopental has a very narrow therapeutic margin, overdosage with cardiorespiratory depres-

sion may easily occur.
 - Reduce induction dose in severe liver disease, elderly and debilitated.
 - Pregnancy and breast-feeding: avoid, because of depression of the neonate or infant.
 - Elderly, debilitated patients, children, impaired renal or hepatic function, respiratory depression.
 - DRIVING within 24 hours after administration: drowsiness may affect the performance of 

skilled tasks, and the effect of alcohol is enhanced.
 - Barbiturates produce tolerance. Beware of accumulation.

Pharmaceutical information
• Dosage form into EDL

 - THIOPENTAL SODIUM 1g VIAL.

• Storage 
 - Store at 15–30°C
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1.2 LOCAL ANAESTHETICS

Local anesthetic drugs act by causing a reversible block to conduction along nerve fibers. The 
drugs used vary widely in their potency, toxicity, duration of action, stability, solubility in water and 
ability to penetrate mucous membranes. These factors determine the way of administration for local 
anesthesia.

In estimating the safe dosage of these drugs it is important to take account the following factors: 
rate of absorption and excretion, potency, patient’s age, weight, clinical condition, degree of vascu-
larity of the area in which the drug is to be applied and duration of administration.

Toxic effects associated with the local anesthetics are usually a result of excessively high plasma 
concentrations. These are not likely to be attained when the small doses generally required to induce 
local anesthesia remain at the site of application, but they can occur with use on large surfaces, fol-
lowing accidental intravenous injection, rapid local infusion or deliberate use of local anesthetics as 
systemic agents (notable as antiarrhythmic drugs).  Careful surveillance for toxic effects is necessary 
during the first 30 minutes after injection (maximum arterial plasma concentrations develop within 
about 10 – 25 min.). 

Local anesthetics should not be applied to infected and inflamed areas.

Hypersensitivity reactions are less frequent with the amide types.   However, before giving any 
local anesthetic always ask the patient if he or she has experienced allergy to such a preparation.

Most local anesthetics cause dilatation of blood vessels; the addition of a vasoconstrictor (adren-
aline) diminishes local blood flow, slows the rate of absorption and, therefore, prolongs its local 
effect. Adrenaline should not be added to injections used in digits (fingers, toes, scrotum or penis) 
as the adrenaline may cause severe vasoconstriction resulting in tissue hypoxia, necrosis and gan-
grene. When adrenaline is included, the concentration should not exceed 5 micrograms/mL, or 12, 
5 micrograms/mL in dental surgery.

The EDL for Palestine includes:

• BUPIVACAINE 
• LIDOCAINE
• MEPIVACAINE
• EPHEDRINE HCl
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BUPIVACAINE
General information

Bupivacaine is a local anesthetic with a long duration of action. It has a slow onset of action, 
taking up to 30 minutes for full effect. 

Clinical information

• Indications
 - Local anesthesia: local infiltration, peripheral nerve block and epidural block.

• Pregnancy Risk Factor C

• Pregnancy Considerations
 - Decrease pup survival and embryocidal effects were observed in animal studies. Bupiv-

acaine is approved for use at term in obstetrical anesthesia or analgesia. The 0.75%is not 
recommended for obstetrical anesthesia. 

 - Bupivacaine 0.75% solutions have been associated with cardiac arrest following epidural 
anesthesia in obstetrical patients and use of this concentration is not recommended for this 
purpose. Use in obstetrical paracervical block anesthesia is contraindicated.

• Lactation
 - Enter breast milk/not recommended.

• Dosage and administration:
Recommended

 - Local infiltration, max. 60 mL of 0.25% solution.
 - Peripheral nerve block, 0.25% (max. 60 mL), 0.5% (max. 30 mL).
 - Epidural block, surgery lumbar 0.5% (max. 20 mL), surgery caudal 0.5% (max. 30 mL)
 - Epidural block, labor lumbar 0.5% (max. 12 mL).
 - Solutions containing preservatives should not be used epidural or caudal blocks.

• Contraindications
 - Intravenous regional anesthesia.
 - Do not use if there is known allergy to bupivacaine, problems of blood coagulation or im-

pairment of cardiac conduction.
 - Myasthenia gravis. 
 - Bupivacaine cannot be recommended in children under 12 who are at greater risk of sys-

temic toxicity.

• Side effects and toxicity
 - Confusion, respiratory depression and convulsions.
 - Hypotension, bradycardia. 
 - Toxicity associated with cumulative overdose or accidental intravascular injection: feeling 

of inebriation, lightheadedness, sedation, circumoral paresthesia and twitching, convulsions 
and cardiovascular collapse may occur on accidental intravenous injection. 

 - Hypersensitivity reactions characterized by anaphylactic reactions.

• Drug interactions
 - Anti-arrhythmics: increased myocardial depression.
 - Beta-blockers: increased risk of bupivacaine toxicity with propranolol.
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• Precautions
 - Avoid accidental intravascular injection.
 - Epilepsy (risk of seizures).
 - Hepatic or respiratory impairment.
 - Bradycardia, impaired cardiac conduction (complete heart block can occur).
 - Porphyria.
 - Reduce dose in the elderly or debilitated.
 - Resuscitative equipment should be available.
 - Do not inject into inflamed or infected tissue.

Pharmaceutical information

• Dosage form into EDL
 - BUPIVACAINE HCl 0.25% VIAL
 - BUPIVACAINE HCl 0.5% AMPOULE (for SPINAL use)

• Storage
 - Keep below 25º C and in shadow.
 - Do not freeze.
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LIDOCAINE = LIGNOCAINE 
General information

Lidocaine is effectively absorbed from mucous membranes and is a useful anesthetic in concen-
trations of 2 to 4%. Except for surface anaesthesia, solutions not usually exceed 1% strength. The 
anaesthesia sets in after 2 to 5 minutes and lasts 1 to 1, 5 hours.
Adrenaline added to lignocaine prolongs the anaesthesia.
Clinical information

• Indications
 - Local anesthesia: suturing, dental care.
 - IV infusion for chronic pain syndrome.
 - When Amiodarone is not available, pulse less VT or VF, consider in patients with cocaine 

overdose to prevent arrhythmia secondary to MI.

• Pregnancy Risk Factor B

 - Pregnancy Consideration
 - Animal studies with Lidocaine have not shown teratogenic effects.
 - Lidocaine and the MEGX metabolite cross the placenta.
 - Use is not contraindicated during labor and delivery.
 - Topical Lidocaine is used locally to provide analgesia prior to episiotomy and during repair 

of obstetric laceration.
 - Administration by the perineal route may result in greater absorption than administration 

by the epidural route. Adverse events have been reported in the infant following maternal 
administration, however, when used in appropriate doses, the risk to the fetus is low. Cumu-
lative exposure from all routes of administration should be considered.

• Lactation
 - Enters breast milk, use with caution.

• Dosage and Administration
- The volume to be injected depends on the surface area to be anaesthetized.

According to the patient’s weight: 
 CHILD: max. 5 mg/kg.

ADULT: max.300 mg. If using a solution containing adrenaline the total dose should 
not contain more than 500mcg of the latter.

 - Note: Dose reduction (e.g., of maintenance infusion) necessary in patients with CHF, shock, 
or hepatic disease.

• Contraindications
 - Do not use if known allergy to Lidocaine, problems of blood coagulation or impairment of 

cardiac conduction.
 - Do not use solutions containing adrenaline for anaesthesia in appendages: risk of ischemia 

and necrosis.
 - Do not use solutions containing adrenaline in patients with cardiac disorders or those who 

are being treated with anti-hypertensive drugs.
 - Myasthenia gravis.
 - Hypersensitivity to another local anesthetic of the amide type; Adam-Strokes syndrome, 

sever degrees of SA, VA or intraventricular heart block.
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• Side Effects and toxicity
 - Confusion, respiratory depression and convulsions.
 - Hypotension, bradycardia. 
 - Toxicity associated with cumulative overdose or accidental intravascular injection: feeling 

of inebriation, lightheadedness, sedation, circumoral paraesthesia and twitching, convul-
sions and cardiovascular collapse may occur on intravenous injection. 

 - Hypersensitivity reactions characterized by anaphylactic reactions.

• Drug Interactions
 - When combined with adrenaline the effect is prolonged. Warning: Adrenaline can be suffi-

cient to precipitate a severe hypertensive crisis in patients who are receiving tricyclic anti-
depressants. 

 - Other interactions are unlikely when Lidocaine is  used only locally; the following interac-
tions have been experienced when the drug is used systemically as an anti-arrhythmic agent. 

 - Other anti-arrhythmics: increased myocardial depression.
 - Beta-blockers: Increased risk of myocardial depression, Propranolol: increased risk of Li-

docaine toxicity.
 - Diuretics: effect of Lidocaine antagonized by hypokalemia with acetazolamide, loop diuret-

ics and thiazides.
 - Ulcer-healing drugs: cimetidine inhibits metabolism of Lidocaine (increased risk of toxici-

ty).
 - Amiodarone: Increased the level and effects of Lidocaine.

• Precaution
Use with caution in:

 - Epilepsy (precipitation of seizures).
 - Hepatic or respiratory impairment (can result in prolongation of effect).
 - Bradycardia; avoid entirely in cases of heart block, which can become complete.
 - Porphyria.
 - The elderly and young (greater risk of systemic toxicity)
 - Reduce dose in children, elderly or debilitated.
 - Resuscitative equipment should be available.
 - Do not inject into inflamed or infected tissue.

Pharmaceutical information

• Dosage form into EDL 
 - LIDOCAINE HCl  1% 10 mL AMPOULE
 - LIDOCAINE HCl  2% 10 mL AMPOULE 
 - LIDOCAINE HCl  4% 10 mL AMPOULE 
 - LIDOCAINE HCl 2% + Epinephrine 1:200,000 DENTAL CART 
 - LIDOCAINE HCl 2% 30 g GEL.

• Storage
 - Keep below 25º C and in shadow.
 - Do not freeze.
 - Do not autoclave ampoules containing adrenaline.
 - Discard discolored ampoules or those showing a precipitate.  
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MEPIVACAINE 
General information

Mepivacaine is a local anesthetic used in dentistry.

Clinical information

• Indications
 - Local anaesthesia in dentistry.

• Pregnancy Risk Factor C

 - Pregnancy Consideration:
 - Animal reproduced studies have not been conducted. Mepivacaine has been used in obstet-

rical analgesia.

• Lactation
 - Excretion in breast milk unknown, use with caution.

• Dosage and administration
 - Adjust to patient’s response usually one cartridge of the 3% solution per quarter of the oral 

cavity; max. Five cartridges at a single dental sitting. 
 - Children: Maximum Dose: 5-6 mg/Kg, only concentrations <2%should be used in chil-

dren<3years or <14 Kg.
 - Adults: Maximum Dose: 400mg; do not exceed 1000mg \ 24hrs.
 - Before injecting, withdraw syringe plunger to ensure injection is not into vein or artery.

• Contraindications
 - Do not use in cases with known allergy to mepivacaine, problems of blood coagulation or 

impairment of cardiac conduction.
 - Myasthenia gravis. 

• Side Effects and toxicity
 - Confusion, respiratory depression and convulsions.
 - Hypotension, bradycardia. 
 - Toxicity associated with cumulative overdose or accidental intravascular injection: feeling 

of inebriation, lightheadedness, sedation, circumoral paraesthesia and twitching, convul-
sions and cardiovascular collapse may occur on intravenous injection. 

 - Hypersensitivity reactions characterized by anaphylactoid reactions.

• Drug Interactions
 - Other anti-arrhythmics: increased myocardial depression.
 - Beta-blockers: Increased risk of myocardial depression; propranolol. 
 - Diuretics: effect of mepivacaine antagonized by hypokalemia with acetazolamide, loop di-

uretics and thiazides.
 - Ulcer-healing drugs: cimetidine inhibits metabolism of mepivacaine (increased risk of tox-

icity).
 - When combined with adrenaline the effect is prolonged. 
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• Precautions
 - Use with caution in:
 - Epilepsy (precipitation of seizures).
 - Hepatic or respiratory impairment (can result in prolongation of effect).
 - Bradycardia; avoid entirely in cases of heart block, which can become complete.
 - Porphyria.
 - Reduce dose in children, elderly or debilitated.
 - Resuscitative equipment should be available.
 - Do not inject into inflamed or infected tissue.

Pharmaceutical information

• Dosage form into EDL
 - MEPIVACAINE HCl 3% DENTAL CARTRIDGE

• Storage
 - Keep below 30º C and in shadow.
 - Do not freeze.
 - Discard discolored ampoules or those showing a precipitate  
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EPHEDRINE 
General information

Ephedrine is a vasoconstrictor sympathomimetic. Spinal and epidural anaesthesia may result in 
sympathetic block with resultant hypotension. 

Clinical information

• Indications
 - For use in spinal anaesthesia during delivery to prevent hypotension.

• Pregnancy Risk Factor C

• Dosage and administration
 - Slow intravenous injection, 3 mg/mL, 3-6 mg (max. 9 mg) repeated every 3-4 minutes to 

max. 30 mg.

• Contraindications
 - Breast-feeding.

• Side effects and toxicity
 - Nausea, vomiting, anorexia; 
 - Tachycardia (sometimes bradycardia), arrhythmias, angina pain, vasoconstriction with hy-

pertension, vasodilatation with hypotension.
 - Dizziness and flushing; dyspnea; headache, anxiety, restlessness, confusion, psychoses, in-

somnia, tremor.
 - Difficulty in maturation, urine retention; sweating, hypersalivation.
 - Changes in blood-glucose concentration.

• Drug interactions
 - Antidepressants: With MAOIs, ephedrine may cause hypertensive crisis.
 - Antihypertensives: can antagonize the hypotensive effect, resulting in sudden rise in blood 

pressure.
 - Corticosteroids: ephedrine accelerates the metabolism of dexamethasone, reducing its effect.
 - Oxytocin: hypertension.

• Precautions
 - Hyperthyroidism, diabetes mellitus, ischemic heart disease, hypertension, angle-close glau-

coma.
 - Elderly and pregnancy; may cause acute retention in prostatic hypertrophy.

Pharmaceutical information

• Dosage form into EDL
 - EPHEDRINE HCl 50 mg in 1 ml AMPOULE

• Storage 
 - Store at 15–30°C.
 - Protect from light.
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1.3 PREOPERATIVE MEDICATION AND SE-
DATION FOR SHORT-TERM PROCEDURES

• ATROPINE SULFATE (see section 4.2)
• MIDAZOLAM
• MORPHINE (see section 2.2)
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MIDAZOLAM
General information

Midazolam is a water-soluble benzodiazepine. It is used in preference to IV diazepam since re-
covery is faster and the incidence of side effects is low.

Clinical information

• Indications
 - Sedation with amnesia, and in conjunction with local anaesthesia; premedication, induction.

• Pregnancy Risk Factor D

Pregnancy Considerations
 - Adverse events were not observed in animal teratology studies. 
 - Midazolam has been found to cross the human placenta and can be detected in the serum of 

the umbilical vein and artery, as well as the amniotic fluid. 
 - Teratogenic effects have been observed with some benzodiazepines; however, additional 

studies are needed. The incidence of premature birth and low birth weights may be increased 
following maternal use of benzodiazepines; hypoglycemia and respiratory problems in the 
neonatal may occur following exposure late in pregnancy.

 - Neonatal withdrawal symptoms may occur within days to weeks after birth and *floppy in-
fant syndrome*(which also includes withdrawal symptoms) have been reported with some 
benzodiazepines.

• Lactation
 - Enter breast milk./Not recommended

• Dosage and administration
 - Sedation, IV injection over 30 seconds, 2 mg (ELDERLY 1-1.5 mg) followed 2 minutes by 

increments of 0.5-1 mg if sedation not adequate until 2.5-7.5 mg (ELDERLY 1-2 mg).
 - Premedication, IM injection. 70-100 mcg/kg 30-60 minutes before surgery, usual dosage 5 

mg (2.5 mg in ELDERLY).
 - Induction, slow IV injection, 200-300 mcg/kg, (ELDERLY 100-200 mcg/kg, CHILD over 7 

years 150 mcg/kg).
 - Sedation of patients receiving intensive care, iv infusion, initially 30-300 mcg/kg in 5 min-

utes, then 30-200 mcg/kg.
 - Infant less than 6 months are at higher risk for airway obstruction and hypoventilation.

• Contraindications
 - Respiratory depression, acute pulmonary insufficiency.
 - Acute narrow-angle glaucoma.
 - Severe hepatic impairment.
 - Phobic or obsessional states, chronic psychosis.
 - Should not be used alone in depression or in anxiety with depression.
 - First trimester of pregnancy and breast-feeding.
 - Known hypersensitivity to benzodiazepines. 

• Side effects and toxicity
 - Respiratory depression (sometimes associated with severe hypotension).
 - Drowsiness and lightheaded the next day.
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 - Confusion and ataxia (especially in the elderly); amnesia; dependence (addiction may occur 
in prolonged use), paradoxical increase in aggression.

 - Occasionally: headache, vertigo, hypotension, salivation changes, gastrointestinal distur-
bances, rashes, visual disturbances, changes in libido and urinary retention, blood disorders 
and jaundice reported.

 - Signs of overdose: muscular weakness, ataxia, etc… Signs of intoxication: hypothermic 
coma.

Overdosage: requires emergency treatment.

• Drug interactions
 - Alcohol, anesthetics, opioid analgesics, antidepressants, antihistamines, antipsychotics, cis-

apride, disulfiram, lofexidine, muscle relaxants, nabilone: enhanced sedative effects.
 - Antibacterials: erythromycin inhibits metabolism of midazolam (increased plasma concen-

tration, with profound sedation).
 - Antifungals: itraconazole, ketoconazole and fluconazole increase plasma concentration of 

midazolam (prolonged sedative effects).
 - Antivirals: nelfinanavir increases risk of prolonged sedation–avoid concomitant use. Ri-

tonavir increases plasma concentration of midazolam (risk of extreme sedation and respira-
tory depression –avoid concomitant use).

 - Ulcer-healing drugs: cimetidine inhibits metabolism of benzodiazepines, increased plasma 
concentration.

 - Contraceptives (Estrogens, Progestins).

• Precautions
 - When use it, facilities for treatment of respiratory depression are essential. 
 - Avoid abrupt withdrawal. 
 - Respiratory disease, muscle weakness (especially in myasthenia gravis), marked personality 

disorders. History of drug or alcohol abuse.
 - Reduce dose in elderly, debilitated patients, hepatic and renal impairment.
 - DRIVING: drowsiness may affect performance of skilled tasks.

Pharmaceutical information

• Dosage form into EDL
 - MIDAZOLAM 5 mg/mL IM/IV AMPOULE.

• Storage 
 - Store at 15–30°C
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2. ANALGESICS, ANTIPYRETICS, NSAIDs & 
ANTIGOUT 

2.1 NON-OPIOIDS AND NON-STEROIDAL ANTI-INFLAMMA-
TORY MEDICINES

These are drugs with analgesic, antipyretic and anti-inflammatory properties.  

The non-opioid drugs, aspirin and other non-steroidal anti-inflammatory drugs (NSAIDs) are 
particularly suitable for pain in musculoskeletal conditions, whereas the opioid analgesics are more 
suitable for severe visceral pain. NSAIDs are superior to opioids in the management of pain in 
which inflammation is involved; combinations of opioids and NSAIDs are effective in treating pain 
in malignancy.

Paracetamol is an equally good analgesic but it has markedly less anti-inflammatory effect than 
the rest; in fact, it cannot be considered as a true NSAID.

Most rheumatic diseases require symptomatic treatment to relieve pain and inflammation. In 
regular full dosage, NSAIDs have both an analgesic and anti- inflammatory effect, and these effects 
are maintained as long as treatment continues.

Differences in anti-inflammatory activity between different NSAIDs are small, but there is con-
siderable variation in individual patient response.  An analgesic effect should normally be obtained 
within a week, whereas an anti-inflammatory effect may not be achieved for up to three weeks. If 
appropriate responses are not obtained within these times, another NSAID should be tried. In prin-
ciple, one should start any NSAID treatment at the lowest possible dose, but increase it as necessary 
(until adverse reactions occur) before concluding that it is ineffective.

The main differences between NSAIDs are in the incidence and type of side effects, and even the 
latter differences are mainly quantitative. Before treatment is started the prescriber should weigh 
efficacy against possible side effects. The stronger the anti-inflammatory affect the greater the risk 
of side effects including stomach irritation or ulceration.  These gastric effects are therefore most 
marked with indomethacin, less severe with diclofenac and least in evidence with ibuprofen. .

Worsening of asthma can be related to the ingestion of NSAIDs, either prescribed or purchased 
(generally without the physician’s knowledge) as over the counter.

• DICLOFENAC SODIUM
• IBUPROFEN
• INDOMETHACIN
• PARACETAMOL
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DICLOFENAC 
General information

Diclofenac is an analgesic, antipyretic and anti-inflammatory.
Good efficacy with intermediate risks of side effects 

Clinical information

• Indications
 - Pain and inflammation in rheumatic disease; acute gout and other musculo-skeletal disor-

ders.
 - Postoperative pain.
 - Juvenile rheumatoid arthritis, osteoarthritis and ankylosing spondilitis.

• Pregnancy Risk Factor C
 - Pregnancy Considerations
 - Diclofenac crosses the placenta and can be detected in fetal tissue and amniotic fluid. 
 - NSAID exposure during the first trimester is not strongly associated with congenital mal-

formations. 
 - The use of NSAID close to conception may be associated with an increased risk of miscar-

riage.
 - Nonteratogenic effects have been observed following NSAID administration during the 

third trimester.
 - Because they may cause premature closure of the ductus areteriosus, use of NSAID late in 

pregnancy should be avoided; (classifies diclofenac as pregnancy category D in this time).

• Lactation
 - Excreted in breast milk \ not recommended.

• Dosage and Administration
 - Oral: 75-150 mg/day in 2-3 doses (preferably after foods).
 - Deep intramuscular injection: 75 mg once a day (twice in severe cases) for not more than 

two days.
 - Oral formulations may be taken with food to reduce GI distress. Food may reduce effective-

ness of oral solution. Take with full glass of water to enhance absorption

Oral:
Analgesia /primary dysmenorrheal: Starting dose 50 mg 3 times /day; maximum dose: 150 mg /day 
Rheumatoid arthritis: 150-200mg/day in 2-4 divided doses (100-200 mg/day of sustained release product) 
Osteoarthritis: 100-150 mg /day in 2-3 divided doses (100-200 mg/day of sustained release product)
Ankylosing spondylitis: 100-125 mg/day in 4-5 divided doses.

Ophthalmic:
Cataract surgery: Instill 1 drop into affected eye 4 times a day beginning 24 hours after cataract 
surgery and continuing for 2 weeks.

Corneal refractive surgery: instill 1-2 drops into affected eye within the hour prior to surgery, 
within 15 minutes following surgery, and then continue for 4 times a day, up to 3 days.
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Topical:
Actinic keratosis: Apply 3%gel to lesion area twice daily for 60-90 days.
Osteoarthritis: Maximum total body dose of 1% should not exceed 32 g per day.
Lower extremities: Apply 2 g of 1% gel to affected area 4 times daily (maximum: 16 g per joint 

per day)
Upper extremities: Apply 2 g of 1% gel to affected area 4 times daily (maximum: 8 g per joint 

per day)

• Contraindications
 - Porphyria.
 - Active peptic ulceration, gastro-intestinal hemorrhage; hemophilia.
 - History of HYPERSENSITIVITY to Aspirin or any other NSAIDs.
 - Asthma.
 - Lactation.
 - Children, unless needed for juvenile rheumatoid arthritis.

 
• Side effects and toxicity

 - Gastrointestinal disorders: discomfort, nausea, diarrhea, vomiting occasionally bleeding and 
ulceration.

 - Blood disorders.
 - Hypersensitivity: rashes, angioedema and bronchospasm.

• Drug interactions
 - With other NSAIDs: increased side effects.
 - Anticoagulants: increased risk of bleeding.
 - Corticosteroids: increased risk of gastrointestinal bleeding and ulceration.
 - Cytotoxics: increased toxicity.
 - Diuretics: inhibits furosemide activity, potentate’s potassium-sparing diuretics activity.
 - Metoclopramide and domperidone: increased rate of absorption of diclofenac.
 - Diclofenac reduces excretion of lithium.
 - Cyclosporine increases plasma concentration of diclofenac.
 - Antidepressants (Tricyclic, tertiary Amine): Increased the levels and effects of Diclofenac.

• Precautions 
 - Caution in the elderly (risk of serious side effects including cerebral bleeding, gastric ulcer-

ation).
 - Patients with cardiac, renal or hepatic impairment. 
 - History of allergic disorders.
 - Diclofenac may alter liver function test and rarely have more severe hepatic effects; during 

prolonged use, check liver function.
- Use caution with fluid retention.

Pharmaceutical information

• Dosage form into EDL  
 - DICLOFENAC NA 50 MG TABLETS 
 - DICLOFENAC NA 75 MG 3 ML AMPOULE

 
• Storage

 - Store in airtight container and protect from light.
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IBUPROFEN  
General information

Ibuprofen is a non-steroidal anti-inflammatory drug (NSAID) used for pain relief, fever reduction 
and swelling. Ibuprofen has an antiplatelet effect, though relatively mild and somewhat short-lived 
compared with aspirin or prescription antiplatelet drugs. In general, ibuprofen also acts as a vaso-
constrictor. It was derived from propanoic acid.

Clinical information

• Indications
 - Inflammatory Diseases
 - Symptomatic treatment of osteoarthritis and rheumatoid arthritis.
 - Management of juvenile rheumatoid arthritis in children.

Pericarditis
 - Reduction of pain, fever, and inflammation of pericarditis.

Pain
 - Oral ibuprofen used for relief of mild to moderate pain in adults and children.
 - IV ibuprofen used in adults for relief of mild to moderate pain and, in conjunction with opi-

ates, for relief of moderate to severe pain.
 - NSAIDs considered first-line agents for mild to moderate migraine attacks or for severe 

attacks that have responded in the past to NSAIDs or non-opiate analgesics.
 - Self-medication in children and adults for the temporary relief of minor aches and pain 

associated with the common cold, influenza, or sore throat; headache (including migraine); 
toothache; muscular aches; backache; minor pain of arthritis.

Dysmenorrhea
 - Symptomatic management of primary dysmenorrhea.
 - Self-medication for the temporary relief of minor aches and pain associated with menstrual 

cramps.

Fever
 - Reduction of fever in adults (oral or IV ibuprofen) and children (oral ibuprofen).
 - Self-medication for reduction of fever in children and adults.

Patent Ductus Arteriosus (PDA)
 - Treatment of PDA in premature neonates (designated an orphan drug by FDA for this use). 

• Pregnancy Risk Factor C
 -  Avoid use in third trimester because of possible premature closure of the ductus arteriosus.

• Lactation
 - Not detected in milk; however, studies were limited. Use not recommended.

•  Dosage and Administration

General
 - For inflammatory diseases, pain, dysmenorrhea, or fever, consider potential benefits and 
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risks of ibuprofen therapy as well as alternative therapies before initiating therapy with the 
drug.

Administration
 - Ibuprofen: Administer orally (for inflammatory diseases, pain, dysmenorrhea, or fever) or by 

IV infusion (for pain or fever).

Oral Administration
 - If GI disturbances occur, administer with meals or milk.

Pediatric Administration
 - Ibuprofen oral drops generally used in infants 6–23 months of age. Use the calibrated dosing 

device provided by the manufacturer for measurement of the dose.
 - Pediatric oral suspension commonly used in children ≥2 years of age; 50-mg chewable tab-

lets also may be used in this age group. Use the calibrated dosage cup provided by the man-
ufacturer for measurement of the dose of the suspension.

Dosage
 - Dosage of ibuprofen lysine expressed in terms of ibuprofen.
 - To minimize the potential risk of adverse cardiovascular and/or GI events, use lowest effec-

tive dosage and shortest duration of therapy consistent with the patient’s treatment goals. 
Adjust dosage based on individual requirements and response; attempt to titrate to the lowest 
effective dosage. 

Pediatric Patients
 - Dosage in children should be guided by body weight.
 - Inflammatory Diseases
 - Juvenile Rheumatoid Arthritis

Oral
 - 30–40 mg/kg daily divided into 3 or 4 doses. 20 mg/kg daily in divided doses may be ade-

quate for children with mild disease.

Pain, Oral
 - For mild to moderate pain in children 6 months to 12 years of age, 10 mg/kg every 6–8 

hours.
 - Dose may be administered every 6–8 hours

Fever, Oral
 - For children 6 months to 12 years of age: 5 mg/kg for temperatures <39°C; 10 mg/kg for 

temperatures >39°C.
 - Dose may be administered every 6–8 hours.

Adults
 - Inflammatory Diseases
 - Osteoarthritis or Rheumatoid Arthritis, oral 
 - 1.2–3.2 g daily, given as 300 mg 4 times daily, or 400, 600, or 800 mg 3 or 4 times daily.

Pain, Oral
 - For mild to moderate pain, 400 mg every 4–6 hours as needed.
 - For self-medication of minor aches and pain, 200 mg every 4–6 hours; may increase dosage 

to 400 mg every 4–6 hours if needed.
 - For self-medication of migraine pain, 400 mg once in a 24-hour period.
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Dysmenorrhea, Oral
 - 400 mg every 4 hours as necessary; initiate at earliest onset of pain.
 - For self-medication, 200 mg every 4–6 hours; may increase to 400 mg every 4–6 hours if 

necessary.
Fever, Oral

 - For self-medication, 200 mg every 4–6 hours; may increase to 400 mg every 4–6 hours if 
needed.

• Drug interactions 
 - ACE inhibitors: Reduced BP response to ACE inhibitor 
 - Alcohol: Increased risk of GI bleeding.
 - Angiotensin II receptor antagonists: Reduced BP response to angiotensin II receptor antag-

onist.
 - Antacids (aluminum- and magnesium-containing): No effect on ibuprofen absorption.
 - Aspirin: Antagonism of the irreversible platelet-aggregation inhibitory effect of aspirin; may 

limit the cardio-protective effects of aspirin.
 - Increased risk of GI ulceration and other complications.
 - Diuretics (furosemide, thiazides): Reduced natriuretic effects.
 - H2 antagonists (cimetidine, ranitidine): Serum ibuprofen concentrations not appreciably al-

tered.
 - Lithium: Increased plasma lithium concentrations.
 - Monitor for lithium toxicity; monitor lithium concentrations; lithium dosage reduction may 

be required.
 - Methotrexate: Pharmacokinetics of methotrexate may be altered. Caution advised.
 - Warfarin: Reports of bleeding. Caution advice.

•  Contraindications
 - Known hypersensitivity to ibuprofen or any ingredient in the formulation.
 - History of asthma, urticaria, or other sensitivity reaction precipitated by aspirin or other 

NSAIDs.
 - Treatment of perioperative pain in the setting of CABG surgery.
 - IV Therapy for PDA
 - Known or suspected untreated infection.
 - Bleeding, especially active intracranial hemorrhage or GI bleeding; thrombocytopenia; co-

agulation defects.
 - Known or suspected necrotizing enterocolitis.
 - Substantial renal impairment.
 -  Congenital heart disease if patency of the ductus arteriosus is necessary for pulmonary or 

systemic blood flow (e.g., pulmonary atresia, severe tetralogy of Fallot, severe coarctation 
of the aorta) 

• Side effects and toxicity
 - With oral ibuprofen therapy, dizziness, epigastric pain, heartburn, nausea, rash.
 - With IV ibuprofen therapy, nausea, flatulence, vomiting, headache, hemorrhage, dizziness.
 - With IV ibuprofen lysine therapy, sepsis, anemia, bleeding, apnea, adverse GI effects, renal 

impairment, respiratory tract infection, dermatologic effects, hypoglycemia, hypocalcemia, 
respiratory failure Drug interactions

• Precautions
 - Do not use multiple ibuprofen-containing preparations concomitantly.
 - Hepatic Effects: Severe reactions including jaundice, fatal fulminant hepatitis, liver necro-

sis, and hepatic failure. 
 - Elevations of serum ALT or AST reported.
 - Monitor for symptoms and/or signs suggesting liver dysfunction; monitor abnormal liver 

function test results.
 - Hematologic Effects: Anemia reported rarely. Determine hemoglobin concentration or he-
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matocrit in patients receiving long-term therapy if signs or symptoms of anemia occur.
 - May inhibit platelet aggregation and prolong bleeding time.
 - Potential for spontaneous intraventricular hemorrhage in neonates. Observe premature in-

fants for signs of bleeding.
 - Contraindicated in neonates who are bleeding and those with thrombocytopenia or coagu-

lation defects.
 - Aseptic Meningitis: Aseptic meningitis reported rarely. Consider possibility that meningitis 

in a patient receiving ibuprofen is drug related.
 - Individuals with Phenylketonuria
 - Diabetic Patients: Some commercially available preparations of ibuprofen may contain su-

crose.
 - Hyperbilirubinemia: Ibuprofen can displace bilirubin from serum albumin; caution in pa-

tients with elevated total bilirubin concentrations.
 - Ocular Effects: Visual disturbances reported: ophthalmic evaluation recommended if visual 

changes occur.
 - Other Precautions: Not a substitute for corticosteroid therapy; not effective in the manage-

ment of adrenal insufficiency.

Pharmaceutical information

• Dosage form into EDL
 - IBUPROFEN 400 mg TABLET
 - IBUPROFEN SUSPENSION 100 mg/5ML 

• Storage
Tablets and suspension

 -   Store at 20-25 C
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INDOMETHACIN
General information

Indomethacin is a NSAID that has good efficacy but with a high incidence of side effects. It is 
more potent than aspirin as an anti-inflammatory agent, but it is inferior to the aspirin at doses toler-
ated by rheumatoid arthritic patients.

Clinical information 
• Indications

 - Pain and moderate to severe inflammation in rheumatic disease and other acute musculo-
skeletal disorders.

 - Acute gout.
 - Also: dysmenorrheal and to induce closure of ductus areteriosus.
 - Management of preterm labor.

• Pregnancy Risk factor C

       Pregnancy Considerations:
 - Indomethacin crosses the placenta and can be detected in fetal plasma and amniotic fluid.
 - Indomethacin exposure during the first trimester is not strongly associated with congenital 

malformation.
 - The use of an NSAID close to conception may be associated with an increased risk of mis-

carriage.
 - Nonteratogenic effects have been observed following NSAID administration during the 

third trimester.
 - The risk of fetal ductal constriction following maternal use of indomethacin is increased 

with gestational age and duration of therapy.
 - Because they may cause premature closure of the ductus areteriosus, use of NSAID late in 

pregnancy should be avoided (use after 31 or 32 weeks gestation is not recommended by 
some clinicians).

 - Indomethacin should be use with caution in pregnant women with hypertension.

• Lactation 
 - Enter breast milk \ not recommended.

• Dosage and administration
 - Do not administer intra-arterially.
 - Administer with food, milk, or antacids to decrease GI adverse effects. Extended release 

capsules must be swallowed completely; do not crush.
 - Patent ductus areteriosus:

   Neonates: I.V: Initial; 0.2 mg/kg, followed by 2 doses depending on post natal age(PNA):
 » PNA at time of first dose <48 hours: 0.1 mg/kg at 12-24 –hour intervals
 » PNA at time of first dose 2-7 days: 0.2 mg/kg at 12-24-hour intervals
 » PNA at time of first dose>7 days: 0.25 mg/kg at 12-24-hour intervals

In general, may use 12-hour dosing interval if urine output >1 ml/kg/hour after prior dose ; use 
24-hour dosing interval if urine output is<1 ml/kg/hour but >0.6 ml/kg/hour; doses should be with-
held  if patient has oliguria ( urine output<0.6 ml/kg/hour)or anuria. 

 - Inflammatory /rheumatoid disorders : Oral: use lowest effective dose
Children ≥ years: 1-2 mg/kg/day in 2-4 divided doses; maximum dose:4 mg/kg/day; not to exceed 

150-200 mg/day.
Adults: 25-50 mg /dose 2-3 times per day; maximum dose: 200 mg/day. In patients with arthritis 

and persistent night pain and/ or morning stiffness may give the larger portion (up to 100 mg) of the 
total daily dose at bedtime.
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 - Bursitis/ tendonitis: Oral: Adults: Initial dose: 75-150 mg/day in 3-4 divided doses; usual 
treatment is 7-14 days.

 - Acute gouty arthritis: Oral: Adults: 50 mg 3 times daily until pain is tolerable then reduce 
dose; usual treatment <3-5 days 

 - Elderly: Use lowest recommended dose and frequency in elderly to initiate therapy for indi-
cations listed in adults dosing.

• Contraindications
 - History of hypersensitivity to this or any other NSAID.
 - Active peptic ulceration.

• Side effects and toxicity
Despite its potency as an anti-inflammatory agent, indomethacin’s toxicity limits its use to the 

treatment of conditions described above.
 - Gastrointestinal irritation, ulceration and bleeding; frequent milder gastrointestinal distur-

bances (including diarrhea).
 - Increased bleeding time.
 - Bronchospasm and skin reactions in hypersensitive patients.
 - Salt and water retention; this seems to explain occurrence of  headache, dizziness and light 

headedness and less commonly drowsiness, confusion, insomnia, convulsions, psychiatric 
disturbances and depression.

 - Rarely syncope, blood disorders, hypertension, hyperglycemia, blurred vision corneal de-
posits, 00 peripheral neuropathy, and intestinal strictures.

 - Suppositories may cause rectal irritation and occasional bleeding.
 
• Drug interactions

 - With other NSADIs: increased side effects.
 - Anticoagulants: increased risk of bleeding.
 - Because of salt and water retention, effect of antihypertensive drugs can be undermined.
 - Corticosteroids: increased risk of gastrointestinal bleeding and ulceration.
 - Cytotoxics: increased toxicity.
 - Diuretics: antagonism of diuretic effect.
 - Metoclopramide and Domperidone: increased rate of absorption.
 - Uriosurics: do not combine with Probenecid (uricosuric effect reduced)
 - Antidepressant (Tricyclic, Tertiary Amine).

 
• Precautions

 - Should be used with caution in the elderly, allergic disorders, and in patients with coagula-
tion defects.

 - In pregnancy and breast feeding less potent analgesics are to be preferred.
 - Not recommended for children.
 - In patients with renal, cardiac and hepatic impairment, the dose should be kept as low as 

possible and renal function should be monitored.
 - Also in epilepsy, Parkinsonism, psychiatric disturbances.
 - During prolonged therapy: ophthalmic and blood examination are advisable.
 - Avoid rectal administration in proctitis and hemorrhoids.
 - DRIVING: dizziness may affect performance of skilled tasks.

Pharmaceutical information

• Dosage form into EDL
 - INDOMETHACIN 100 mg SUPPOSITORIES.

• Storage
 - Keep cool. Avoid light.
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PARACETAMOL=(ACETAMINOPHEN)
General information 

Paracetamol is an analgesic and antipyretic. It has only very slight anti-inflammatory properties.
 It acts by inhibiting prostaglandin synthesis in the CNS; this explains their antipyretic and anal-

gesic properties. They have less effect on cyclooxygenase in peripheral tissue, which accounts for 
their weak anti-inflammatory activity.

For pain relief in cases without an inflammatory component, paracetamol is similar in efficacy to 
aspirin. It is recommended for patients with stomach problems, children under one year, in elderly 
and those who are allergic to acetylsalicylic acid (aspirin).Acetaminophen does not antagonize the 
uricosuric agent probenecid and therefore may be used in patients with gout taking the drug.

Clinical information

• Indications
 - Mild to moderate pain, pyrexia does not have antirheumatic or anti-inflammatory effects.

• Pregnancy Risk Factor B
Pregnancy Considerations:

 - Paracetamol crosses the placenta and can be detected in cord, newborn serum, and urine 
immediately after delivery.

 - An increased risk of teratogenic effects has not been observed following maternal use of 
paracetamol during pregnancy.

 - The use of paracetamol in normal doses during pregnancy is not associated with an increased 
risk of miscarriage.

 - Frequent maternal use of paracetamol during pregnancy may be associated with wheezing 
and asthma in early childhood.

 - The absorption may be delayed and the bioavailability of paracetamol may be decreased in 
some women during pregnancy due to delayed gastric emptying.

• Lactation
 -  Enters breast milk/compatible.

• Dosage and administration 

To be taken before meal or 2 hours after

Children<12 years: 10-15 mg/kg/dose every 4-6 hours as needed; do not exceed 5 doses (2.6 g) 
in 24 hours; alternatively, the following age-based doses may be used; see table

Acetaminophen Dosing 

Age Dosage (mg) Age Dosage
0-3 mo 40 4-5 y 240
4-11 mo 80 6-8 y 320
1-2 y 120 9-10 y 400
2-3 y 160 11 y 480

  Adults: 325-650 mg every 4-6 hours 0r 1000mg 3-4 times/day; do not exceed 4 g/day
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• Contraindications
 - Do not administer in cases of liver disease or alcoholism.
 - Known hypersensitivity to paracetamol.

• Side effects and toxicity
 - Side effects rare, but rashes, blood disorders, acute pancreatitis reported after prolonged use.
 - Over dosage: is particularly dangerous as it may cause hepatic and kidney damage, nausea, 

vomiting, diaphoresis and general malaise. The hepatic injury can be rapidly fatal and only 
responds to treatment if this is administered immediately.

• Drug interactions
 - Anion-exchange resins reduce absorption of paracetamol.
 - Metoclopramide and domperidone accelerate absorption of paracetamol (enhanced effect).
 - Concurrent use of alcohol or heavy smoking may increase toxicity.
 - Paracetamol may increase the level \effects of Vitamin K Antagonists.

• Precautions
 - Avoid overdosage. Limit dose to <4 g /day.
 - Impaired kidney or liver function.
 - Treatment should not be continued for more than 7 days because of risk of liver toxicity.
 - Since it is likely to be used in the home, paracetamol should be kept out of reach of children 

because of the risk of fatal hepatotoxic reactions if it is incautiously used.
 - Use caution in patients with Known G6PD deficiency, chronic malnutrition and hypovole-

mia.

Pharmaceutical information

• Dosage forms into EDL
 - PARACETAMOL 125mg/5mL SYRUP 60 mL
 - PARACETAMOL 150 mg SUPPOSITORY
 - PARACETAMOL 500 mg TABLETS 

• Storage
 - Keep below 20C and avoid direct sunlight.
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2.2 OPIOID ANALGESICS

Opioid analgesics are used to relieve moderate to severe pain particularly of visceral origin

Their primary use is to relieve intense pain and the anxiety that accompanies it, whether it be 
from surgery or as a result of injury or a disease, such as cancer. Repeated administration may cause 
dependence and tolerance, but this is not a deterrent in the control of pain in terminal illness. Mor-
phine is the opioid analgesic of choice and the standard against which other opioid analgesics are 
compared, it also has the highest addiction liability.

Opioids relieve pain both by raising the pain threshold at the spinal cord level, and more impor-
tantly, by altering the brain’s perception of pain. Patients treated with morphine are still aware of the 
presence of pain, but the sensation is not unpleasant.

Many of the conventional opioid analgesics are used to supplement general anaesthesia. They 
were used as premedicants given intramuscularly one hour before operation. At the present day, 
anesthetists are more likely to give potent opioids by the intravenous route during induction in order 
to reduce the induction dose of anesthetic needed.  

The commonest side effects of opioid analgesics are nausea, vomiting, constipation, drowsiness 
and confusion; larger doses are associated with respiratory depression.

The euphoric activity of some opioid analgesics has led to their abuse, and if they are used repeat-
edly, there is a serious risk of dependence. Patients who are dependent on opioids or have a history 
of drug dependence may be treated with opioid analgesics when there is a clinical need. Treatment 
with opioid analgesics in this patient group should normally be carried out with the advice of spe-
cialists.

• FENTANYL
• MORPHINE
• OXYCODONE
• PETHIDINE
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FENTANYL
General information

Fentanyl is a synthetic opioid analgesic related to pethidine and with similar properties to mor-
phine, It has a rapid onset and short duration of action (15-30 minutes) .

Clinical information

• Indications
 - Analgesia during operation, enhancement of anaesthesia.
 - Respiratory depressant in assisted respiration.
 - Chronic intractable pain due to cancer.

• Pregnancy Risk Factor C/D

 - Pregnancy Considerations:
 - Teratogenic effects were not observed. In addition, fetotoxicity were noted in animal studies.
 - Fentanyl crosses the placenta and the injectable formulation has been used safely during 

labor.
 - Chronic use during pregnancy has shown detectable serum concentrations in the newborn 

with transient respiratory depression, seizures in the newborn infant.

• Lactation
 - Enters breast milk \ not recommended.

• Dosage and administration
 - With spontaneous respiration: by IV injection 50-200 mcg then 50 mcg as required. CHILD, 

3-5 mcg/kg, then 1 mcg/kg as required.
 - With assisted ventilation: IV injection, 0.4-3.5 mg then 100-200 mcg as required. CHILD, 

15 mcg/kg then 1-3 mcg/kg as required.
 - Use reduced doses in the elderly. 
 - Doses must be for adjusted age, injection site, and patient’s medical condition and degree of 

opioids tolerance.
 - IV administer as slow IV infusion over 1-2 min. May also be administered as continuous 

infusion or PCA routes. Muscular rigidity may occur with rapid IV administration

• Surgery
 - Adults 
 - premedication :I.M slow I.V: 50-100 mcg /dose 30-60 minutes prior to surgery 
 - Adjunct to regional anesthesia: Slow I.V: 25-100 mcg /dose over 1-2 minutes.

 - Adjunct to general anesthesia : Slow I.V.:
 - Low dose: 0.5-2 mcg/kg /dose depending on the indication.
 - Moderate dose: Initial 2-20 mcg/kg /dose; Maintenance (bolus or infusion): 1-2 mcg/kg /

hour.
 - High dose: Note; High dose (20-50 mcg /kg/dose) fentanyl is rarely used , but is still main-

tained in the package labeling.

• Contraindications
 - Acute respiratory depression, acute alcoholism, where risk of paralytic ileus and acute ab-

domen.
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 - Raised intracranial pressure or head injury.  

• Side effects and toxicity
 - Nausea and vomiting; constipation and drowsiness.
 - Larger doses produce respiratory and cardiovascular depression hypotension.
 - Difficulty with micturition, ureteric or biliary spasm, dry mouth, sweating, headache, facial 

flushing, vertigo, bradycardia, tachycardia, palpitations, postural hypotension, hypothermia, 
hallucinations, dysphonia, mood changes, dependence, miosis, decreased libido and poten-
cy; rashes, urticaria and pruritus.

 - Over dosage: coma, respiratory depression and pinpoint pupils. Antidote: naloxone.
 - May cause CNS depression.

• Drug interactions
 - Alcohol, antipsychotics: enhanced sedative and hypotensive effect.
 - Antidepressants: avoid concomitant use for two weeks after MAOIs.
 - Anxiolytics and hypnotics: enhanced sedative effect.
 - Dopaminergics (selegiline): hyperpyrexia and CNS toxicity reported.
 - Ulcer-healing drugs (cimetidine): inhibits metabolism of opioids analgesics.

• Precautions
 - It may produce severe respiratory depression, especially in patients with decreased respira-

tory function or taken with other respiratory de depressants.
 - Avoid contact with skin and the inhalation of particles of fentanyl citrate.
 - Hypotension, hypothyroidism, asthma, prostatic hypertrophy.
 - Pregnancy and breast-feeding.
 - Hepatic impairment: may precipitate coma.
 - Renal impairment: reduce dose or avoid.
 - Elderly and debilitated patients: reduce dose.
 - Avoid or use only under strict supervision in compulsive disorders and cases of opiate de-

pendence.
 - Use with caution in patients with bradycardia or bradyarrhythmias.

Pharmaceutical information

• Dosage form into EDL
 - FENTANYL 0.1 mg/1 mL, 2 mL AMPOULE
 - FENTANYL 0.5 mg/1 mL, 10 mL AMPOULE

• Storage
 - Protect from light.
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MORPHINE 
General information

Morphine, the principal alkaloid of opium, is the most valuable opioid analgesic for severe pain.

Clinical information

• Indications
 - Drug of choice for the oral treatment of severe pain in palliative care.
 - Peri-operative analgesia: during and after operation.
 - Pre-operative sedation.
 - Enhancement of anaesthesia.
 -
 - Relief of pain of myocardial infraction.
 - Relief of dyspnea of acute left ventricular failure and pulmonary edema.
 - Epidural (lumbar) single-dose management of surgical pain.

• Pregnancy Risk Factor C

Pregnancy Considerations
 - Teratogenic effects were not observed in animal studies.
 - Morphine crosses the human placenta.
 - The frequency of congenital malformations has not been reported to be greater than expect-

ed in children from mothers treated with morphine during pregnancy.
 - In patient with chronic, noncancerous pain, minimal opioids should be used during preg-

nancy. 
 - Neonatal born to mothers receiving chronic opioids during pregnancy should be monitored 

for neonatal withdrawal syndrome.

• Lactation
 - Enters breast milk \ use caution.

• Dosage and administration

 - Morphine may cause GI upset; take with food if GI upset occurs. Be consistent when taking 
morphine with or without meals.

 - Children > 6 months and <50 kg: acute pain (moderate –to-severe) :
 - Oral (prompt release):0.15-0.3 mg/kg every 3-4 hours as needed.
 - I.M: 0.1 mg/kg every 3-4 hours as needed.
 - I.V : 0.05-0.1 mg/kg every 3-4 hours as needed
 - I.V infusion : Range : 10-60mcg/kg/hour
 - Adolescents>12 years: Sedation/analgesia for procedures :I.V:3-4 mg and repeat in 5 min-

utes if necessary
Adults:

 - Acute pain (moderate-severe):
 - Oral (prompt release formulations): Opiate –naive: Initial: 10 mg every 3-4 hours as need-

ed; patients with prior opiate exposure may require higher initial doses: usual dosage range: 
10-30 mg every 3-4 hours as needed.

I.M, SubQ: Note: Repeated SubQ administration causes local tissue irritation, pain and     indura-
tion. Initial: Opiate –naïve: 5-10 mg every 3-4 hours as needed; patients with prior opiate exposure 
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may require higher initial doses; usual dosage range: 5-20 mg every 3-4 hours as needed

Rectal: 10-20 mg every 3-4 hours

I.V.: Initial: Opiate naïve: 2.5-5 mg every 3-4 hours; patients with prior exposure may require 
higher initial doses. Note: Repeated doses (up to every 5 minutes if needed) in small increments 
(e.g., 1-4 mg) may be preferred to larger and less frequent doses.

I.V., SubQ continuous infusion: 0.8-10 mg/hour; usual range: up to 80 mg/hour

Mechanically-ventilated patients (based on 70 kg patient) (unlabeled dose):0.7-10 mg every 1-2 
hours as needed; infusion: 5-35 mg/hour.

Patient –controlled analgesia (PCA): (Opiate-naïve: consider lower end of dosing range):
Usual concentration: 1mg/ml
Demand dose: Usual: 1mg; range 0.5-2.5mg
Lockout interval: 5-10 minutes
Intrathecal (I.T): Administer with extreme caution and in reduced dosage to geriatric or debilitat-
ed patients. Opioid-naïve: 0.2-1 mg/dose (may provide adequate relief for 24 hours); repeat doses 
are not recommended
Epidural: Administer with extreme caution and in reduced dosage to geriatric or de-
bilitated patients. Vigilant monitoring is particularly important in these patients.                                                                                                                                        
                                                                                                                                                                 
Pain management: Single dose: Initial: 3-5 mg infusion

Bolus Dose: 1-6 mg 
Infusion rate: 0.1-0.2 mg/hour
Maximum dose: 10 mg/24 hours

• Contraindications
 - Acute respiratory depression, acute alcoholism, where risk of paralytic ileus and acute ab-

domen.
 - Raised intracranial pressure or head injury.  
 - Avoid injection in phaeochromocytoma.

• Side effects and toxicity
 - Nausea and vomiting; constipation and drowsiness.
 - Larger doses produce respiratory and cardiovascular depression, hypotension.
 - Difficulty with micturition, ureteric or biliary spasm, dry mouth, sweating, headache, facial 

flushing, vertigo, bradycardia, tachycardia, palpitations, postural hypotension, hypothermia, 
hallucinations, dysphoria, mood changes, dependence and tolerance, miosis, decreased libi-
do and potency; rashes, urticaria and pruritus.

 - There is a severe risk of dependence after repeated use.
 - Over dosage: coma, respiratory depression and pinpoint pupils. Antidote: naloxone.
 - May cause CNS depression.

• Drug interactions
 - Alcohol, antipsychotics: enhanced sedative and hypotensive effect.
 - Antidepressants: avoid concomitant use for two weeks after MAOIs.
 - Anxiolytics and hypnotics: enhanced sedative effect.
 - Dopaminergics (selegiline): hyperpyrexia and CNS toxicity reported.
 - Ulcer-healing drugs (cimetidine): inhibits metabolism of opioids analgesics.
 - Morphine may increase the level of thiazide diuretics.
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• Precautions
 - Hypotension, hypothyroidism, asthma, prostatic hypertrophy.
 - Pregnancy and breast-feeding.
 - Hepatic impairment: may precipitate coma.
 - Renal impairment: reduce dose or avoid.
 - Elderly and debilitated patients: reduce dose.
 - Compulsive disorders and dependence.

Pharmaceutical information

• Dosage form into EDL
 - MORPHINE 10 mg in 1 mL AMPOULES
 - MORPHINE SULPHATE 10 mg SR TABLETS.
 - MORPHINE SULPHATE 30 mg SR TABLETS.

• Storage
 - Store in airtight container and protect from light.
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OXYCODONE + ASPIRIN
General information

This is a combination of an opioid analgesic and an NSAID. Combining a non-opioid with an 
opioid analgesic can provide greater relief of pain than either analgesic given alone. However, this 
applies only when an adequate dose of each analgesic is used

Clinical information

• Indications
 - Control of pain in palliative care.

• Pregnancy Risk Factor D
• Dosage and administration

Oral (based on oxycodonecombined salts):
Children: Maximum oxycodone: 5 mg /dose; maximum aspirin dose should not exceed 4 g/day.
Doses should be given every 6 hours as needed.
 Mild –to-moderate pain: initial dose, based on oxycodone content: 0.05-0.1 mg/kg/dose.
Severe pain: Initial dose, based on oxycodone content: 0.3 mg/kg/dose
Adults: 1 tablet every 6 hours as needed for pain; maximum aspirin dose should not exceed 4 g/day 
• Contraindications

 - Acute respiratory depression, acute alcoholism, where risk of paralytic ileus and acute abdomen.
 - Raised intracranial pressure or head injury.  
 - Avoid injection in phaeochromocytoma.

·	 Side effects and toxicity
 - Nausea and vomiting; constipation and drowsiness.
 - Larger doses produce respiratory and cardiovascular depression, hypotension.
 - Difficulty with micturition, ureteric or biliary spasm, dry mouth, sweating, headache, facial 

flushing, vertigo, bradycardia, tachycardia, palpitations, postural hypotension, hypothermia, 
hallucinations, dysphoria, mood changes, dependence and tolerance, miosis, decreased libi-
do and potency; rashes, urticaria and pruritus.

 - Over dosage: coma, respiratory depression and pinpoint pupils. Antidote: naloxone.
• Drug interactions

 - Alcohol, antipsychotics: enhanced sedative and hypotensive effect.
 - Antidepressants: avoid concomitant use for two weeks after MAOIs.
 - Anxiolytics and hypnotics: enhanced sedative effect.
 - Dopaminergics (selegiline): hyperpyrexia and CNS toxicity reported.
 - Ulcer-healing drugs (cimetidine): inhibits metabolism of opioids analgesics.

• Precautions
 - Hypotension, hypothyroidism, asthma, prostatic hypertrophy.
 - Pregnancy and breast-feeding.
 - Hepatic impairment: may precipitate coma.
 - Renal impairment: reduce dose or avoid.
 - Elderly and debilitated patients: reduce dose.
 - Compulsive disorders and dependence.
 - Avoid use of aspirin in patients with clearance <10 ml \ min.

Pharmaceutical information
• Dosage form into EDL

 - OXYCODONE HCL 5 mg + ASPIRIN 325 mg TABLETS.

• Storage
 - Store is airtight containers.
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PETHIDINE 
General information

Pethidine HCl (meperidine) is a synthetic opioid analgesic. It produces prompt but short-lasting 
analgesia; it is less constipating and with less respiratory depression than morphine, but also a less 
potent analgesic. It is not suitable for severe continuing pain.

Clinical information

• Indications
 - Moderate to severe pain, obstetric analgesia.
 - Peri-operative analgesia, preoperative sedation.

• Dosage and administration:
 - By SC, IM, or IV; IV push should be administered slowly, use of 10 mg/ml concentration 

has been recommended .For continuous I.V. infusions, a more dilute solution (e.g., 1 mg/
ml) should be used.

Children, Pain:
Oral, I.M., I.V., SubQ: 1-1.5 mg/kg/dose every 3-4 hours daily ; 1-2 mg/kg as a single dose 

preoperative medication may be used; maximum 100 mg/dose (Note: Oral route is not recom-
mended for acute pain).

Adults, Pain:
 - Oral :initial: Opiate-naive :50 mg every 3-4 hours as needed ; usual dosage range :50-150 

mg every 2-4 hours as needed ( manufacturers recommendation; oral route is not recom-
mended for acute pain) 

 - I.M., Sub Q : Initial: Opiate-naive : 50-75 mg every 3-4 hours as needed; patients with prior 
opiate exposure may require higher initial doses

 - Preoperatively: 50-100 mg given 30-90 minutes before the beginning of anesthesia.
Note: If use in acute pain (in patients without renal or CNS disease) cannot be avoided, treatment 
should be limited to ≤ 48 hours and doses should not exceed 600mg /24 hours.

• Contraindications
 - Acute respiratory depression, acute alcoholism, where risk of paralytic ileus and acute ab-

domen.
 - Raised intracranial pressure or head injury.  
 - Avoid injection in phaeochromocytoma.
 - Severe renal impairment.

• Side effects and toxicity
 - Nausea and vomiting; constipation and drowsiness.
 - Larger doses produce respiratory and cardiovascular depression, hypotension.
 - Difficulty with micturition, ureteric or biliary spasm, dry mouth, sweating, headache, facial 

flushing, vertigo, bradycardia, tachycardia, palpitations, postural hypotension, hypothermia, 
hallucinations, dysphoria, mood changes, dependence and tolerance, miosis, decreased libi-
do and potency; rashes, urticaria and pruritus.

 - Convulsions may occur.
 - Over dosage: coma, respiratory depression and pinpoint pupils. Antidote: naloxone.

• Drug interactions
 - Alcohol, antipsychotics: enhanced sedative and hypotensive effect.
 - Antidepressants: avoid concomitant use for two weeks after MAOIs.
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 - Anxiolytics and hypnotics: enhanced sedative effect.
 - Antivirals (ritonavir): plasma concentration of pethidine increased, risk of toxicity, avoid 

concomitant use. 
 - Dopaminergics (selegiline): hyperpyrexia and CNS toxicity reported.
 - Ulcer-healing drugs (cimetidine): inhibits notably metabolism of pethidine, increased plas-

ma concentration -risk of toxicity.
• Precautions

 - Use with caution and reduced dose in:
 - Hypotension, hypothyroidism, asthma, prostatic hypertrophy; renal impairment, elderly 

and debilitated patients.
 - Preferably avoid in pregnancy (except for use of low doses in obstetrics) and during 

breast-feeding. 
 - Hepatic impairment: may precipitate coma. 
 - Use only under strict supervision in compulsive disorders and cases of opiate dependence.

• Pregnancy Risk factor: C/D (prolonged use or high doses at term)
Pregnancy Implications: Pethidine is known to cross the placenta, which may 
result in respiratory or CNS depression in the newborn.
Lactation: enters breast milk /contraindicated.

Pharmaceutical information

• Dosage form into EDL
 - Pethidine 50 Mg  Ampoule
 - Pethidine 100 Mg  Ampoule

• Storage
 - Store in airtight container and protect from light.
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2.3 MEDICINES USED TO TREAT GOUT

It is important to distinguish drugs used for treatment of acute attacks of gout from those used 
in the long-term control of the disease. The latter exacerbate and prolong the acute manifestation if 
started during the attack. 

Most therapeutic strategies for gout involve lowering the uric acid level below the saturation 
point, thus preventing the deposition of urate crystals. This can be accomplished by (1) interfering 
with uric acid synthesis with allopurinol, (2) increasing uric acid excretion with probenecid or sul-
phinpyrazone, (3) inhibiting leukocyte entry into the affected joint with colchicines, or (4) admin-
istration of NSAIDs.

Acute attacks of gout are usually treated with high doses of NSAIDs, colchicine is an alternative; 
aspirin is not indicated in gout. 

For long term, control of gout the formation of uric acid from purines may be reduced with the 
0xanthine-oxidase inhibitor allopurinol, or the uricosuric drugs (probenecid and sulphinpyrazone) 
may be used to increase the excretion of uric acid in the urine. Treatment should be continued indef-
initely to prevent further attacks of gout by correcting the hyperuricemia. These drugs should never 
be started during an acute attack. The initiation of the treatment may precipitate an acute attack 
therefore colchicine or an anti-inflammatory analgesic should be used as a prophylactic and contin-
ued for at least one month after the hyperuricemia has been corrected (usually 3 months). 

Colchicine relieves the inflammation around the urate deposits in the muscles.
 

However, if an acute attack develops during treatment, then the treatment should continue at the 
same dosage and the acute attack treated in its own right.
  

• ALLOPURINOL
• COLCHICINE
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ALLOPURINOL
General information 

Anti-gout used for long-term control. Especially useful in patients with renal impairment or urate 
stones where uricosuric drugs cannot be used. It is not indicated for the treatment of asymptomatic 
hyperuricemia, it is effective in the treatment of primary hyperuricemia of gout and hyperuricemia 
secondary to other conditions, such as associated with certain malignancies or in renal disease.

Clinical information 

• Indications
 - Prophylaxis of gout and of uric acid and calcium oxalate renal stones.

• Pregnancy Risk Factor C

• Pregnancy Considerations:
 - There are few reports describing the use of allpurinol during pregnancy; no adverse fetal 

outcomes attributable to allpurinol have been reported in humans; use only if potential ben-
efit outweighs the potential risk to the fetus.

• Lactation
 - Enters breast milk /use caution

• Dosage and administration
 - Should administer oral forms after meals with plenty of fluids
 - Dosing in renal impairment must be adjusted due to accumulation of allpurinol and metab-

olites.
   Oral: Doses > 300 mg should be given in divided doses.
Children ≤ 10 years: secondary Hyperuricemia associated with chemotherapy: 10/g/kg/day in 3 
divided doses or 200-300 mg/m2 /day in 2-4 divided doses, maximum: 800 mg//24 hours.
Alternative : <6 years: 150/mg /day in 3 divided doses; 6-10 years: 300mg /day in 2-3 divided 
doses.
Children >10 years and adults:
Secondary Hyperuricemia associated with chemotherapy: 600-800 mg/day in 2-3 divided doses 
for prevention of acute uric acid nephropathy for 2-3 days starting 1-2 days before chemotherapy  

Gout: Mild: 200-300 mg/day; Severe: 400-600 mg/day; to reduce possibility of acute gouty 
Attacks, initiate dose at 100mg/day and increase weekly to recommended dosage.
        
Recurrent calcium oxalate stones: 200-300 mg/day in single or divided doses.

Elderly: Initial: 100 mg/day, increase until uric acid level is obtained

I.V: Hyperuricemia secondary to chemotherapy: intravenous daily dose can be given as a single 
infusion or in equally divided doses at 6-, 8-, or 12- hour intervals. A fluid intake sufficient to 
yield a daily urinary output of at least 2 L in adults and the maintenance of neutral or, preferably, 
slightly alkaline urine is desirable.

Children≤ 10 years: starting dose: 200 mg/m2/day
Children.10 years and adults: 200-400 mg/m2 /day (maximum: 600 mg /day).
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• Contraindications
 - Do not administer in acute gout. 
 - Not indicated for treatment of asymptomatic hyperuricemia. 
 - Avoid during lactation.

• Side effects and toxicity
 - Rashes. 
 - Gastro-intestinal disorders: diarrhea, nausea, vomiting, stomach pain.
 - Headache, vertigo, drowsiness, taste disturbances, hypertension, alopecia, hepatotoxicity, 

paresthesia and neuropathy.
 - Occasionally, vacuities or hepatitis.

• Drug interaction
 - ACE inhibitors: increased risk of toxicity with captopril, especially in renal impairment.
 - Anticoagulants: effects of niccoumalone and warfarin possibly enhanced.
 - Cyclosporine: plasma-cyclosporine concentration possibly increased (risk of nephrotoxic-

ity)
 - Cytotoxic: effects of azathioprine and mercaptopurine enhanced with increased toxicity.
 - The level of allpurinol increased by loop diuretics, and thiazide diuretics.

• Precautions
 - Ensure adequate fluid intake (2L/day).
 - Hepatic and renal impairment
 - In neoplastic conditions, treatment should be commenced before cytotoxic drugs are given.
 - Patients who develop dermatological reaction must discontinue the drug.
 - The risk of skin rash may be increased in patients receiving Amoxicillin or ampicillin.

Pharmaceutical information

• Dosage form into EDL   
 - ALLOPURINOL 100 mg TABLETS.

 
• Storage

 - No special storage conditions.
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COLCHICINE
General information

Colchicine is probably as effective as NSAIDs in the treatment of acute gout. Its use is limited 
by the development of toxicity at higher doses, but it is of value in patients with heart failure since 
unlike NSAIDs it does not induce fluid retention; moreover, it can be given to patients receiving an-
ticoagulants. Colchicine does not prevent the progression of gout to acute gouty arthritis, but it does 
have a suppressive, prophylactic effect that reduces the frequency of acute attacks and relieves pain.

Clinical information

• Indications
 - Acute gout.
 - Short-term prophylaxis during initial therapy with allopurinol and uricosuric drugs.
 - Prophylactic treatment of Familiar Mediterranean Fever.
 - Primary biliary cirrhosis; pericarditis.

• Pregnancy Risk Factor C 

        Pregnancy Considerations
 - Colchicine crosses the human placenta. 
 - Use during pregnancy in the treatment of FMF has not shown an increase in miscarriage, 

stillbirth, or teratogenic effects.

• Lactation
 - Enters breast milk \ use caution.

• Dosage and administration
 - The course should not be repeated within 3 days
 - Tablet: Administer orally with water and maintain adequate fluid intake.
 - I.V: Injection should be made over 10-20 minutes into tubing of free-flowing I.V line. Do 

not administer I.M or SubQ; sever local irritation can occur following SubQ or I.M admin-
istration.

 - Extravasation can cause tissue irritation.

Gouty arthritis: Adults
Prophylaxis of acute attacks: Oral: 0.6 mg twice daily; initial and/or subsequent dosage may 
be decreased (i.e., 0, 6 mg/day in patients at risk of toxicity or in those who are not intolerant 
(including weakness, loose stools, or diarrhea); range: 0.6 mg every other day to 0.6 mg 3 times 
per day.

Acute attacks 
Oral: Initial: 0.6 -1.2 mg, followed by 0.6 every 1-2 hours; some clinicians recommend a max-
imum of 3 doses; more aggressive approaches have recommended a maximum dose of up to 6 
mg .Wait at least 3 days before initiating another course of therapy.

I.V: Initial: 1-2 mg, then 0.5 mg every 6 hours until response, not to exceed total dose of 4 mg. If 
pain recurs, it may be necessary to administered intravenously in acute treatment period (gener-
ally 1 week) should not exceed a total dose of 4 mg. Do not administer more colchicine by any 
route for at least 7 days after a full course of I.V therapy.

Surgery : Gouty arthritis , prophylaxis of recurrent attacks : Adults : Oral 0.6 mg/day or every 
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other day ; patients who are to undergo surgical procedures may receive 0.6 mg 3 times/day for 
3 days before and 3 days after surgery.

Elderly: Reduce maintenance /prophylactic dose by 50% in individuals >70 years.

• Contraindications
 - Pregnancy and breast-feeding.
 - Concomitant use of P-glycoprotein or CYP3A4inhibitor in presence of renal or hepatic im-

pairment.

• Side effects and toxicity
 - Most common: nausea, vomiting and abdominal pain.
 - Excessive doses: profuse diarrhoea, gastrointestinal haemorrhage, rashes, renal and hepatic 

damage.
 - Rarely: peripheral neuritis, myopathy, alopecia and with prolonged treatment blood disor-

ders.

• Drug interactions
 - Cyclosporin: possibly increases risk of nephrotoxicity and myotoxicity (increased plas-

ma-cyclosporine concentration).
 - Digoxin and Fibric acid derivatives may increase the level of Colchicine.

• Precautions
 - Stop treatment when vomiting or diarrhoea occurs.
 - Use cautiously in the elderly or patients with gastrointestinal disease.
 - Avoid in existing cardiac, hepatic or renal impairment.

Pharmaceutical information 

• Dosage form into EDL 
 - COLCHICINE 500 mcg TABLETS.

• Storage
 - Store in airtight container and protect from light.
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2.4 DISEASE MODIFYING AGENTS USED IN RHEUMATOID DIS-
ORDERS (DMARDS)

• AZATHIOPRINE (see section 8.1)
• HYDROXYCHLOROQUINE (see section 6.5.3) 
• METHOTREXATE (see section 8.2) 
• PENICILLAMINE (see section 4.2)
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3. ANTIALLERGICS & DRUGS USED IN ANAPHYLAXIS

This is a heterogeneous group, which includes antihistamines, corticosteroids and beta-adreno-
ceptor agonists.  

They are indicated for allergic disorders and anaphylaxis shock.  Cautious use of all these drugs 
is advised in view of possible serious side effects. In particular, the corticosteroids lead to tissue 
breakdown (catabolism) while the antihistamines induce drowsiness and some adrenoceptor ago-
nists produce excessive stimulation of the cardiovascular or central nervous systems (tachycardia, 
restlessness). Drowsiness is a particular disadvantage with most of the older antihistamines. 

These classes of drugs are indicated for allergic disorders and anaphylactic shock: 

Allergic disorders will usually call mainly for oral treatment, with maintenance doses so long as 
the allergen cannot be avoided. Asthma is most usually treated with adrenoceptor agonists, espe-
cially by inhalation, but may also require corticosteroids. Antihistamines are of potential value in 
the treatment of nasal allergies, and may be of some value in vasomotor rhinitis, and in preventing 
urticaria. . Antihistamines sedating effect may depend on the ability to cross the blood-brain barrier 
.Most older antihistamines are lipid soluble and cross their barrier easily.

They are used to treat urticaria rashes, pruritus, and insects’ bites and stings. They can be backed 
up by corticosteroids when necessary. 

The goal of treatment is to minimize or prevent symptoms with minimal or no side effects and 
reasonable medication expenses. Patients should be able to maintain a normal lifestyle, including 
participation in outdoor activities and playing with pets as desired.

Anaphylactic shock on the other hand is an acutely dangerous state which can be precipitated by 
various common allergens, including  insect bites, certain foods (eggs, fish, cow’s milk proteins, 
peanuts and nuts), medicinal products (blood products, vaccines, hyposensitizing preparations, an-
tibiotics, aspirin and other NSAIDs, iron injections, heparin and neuromuscular blocking drugs); 
additives and excipients in food and drugs,  It can comprise laryngeal oedema, bronchospasm, and 
hypotension, and therefore demands  prompt and energetic treatment.  First line treatment includes 
securing the airways and restoration of blood pressure, using adrenaline injection. Oxygen adminis-
tration is also of primary importance. An antihistamine is a useful adjunctive treatment. Hydrocorti-
sone is of secondary value in the initial management of anaphylactic shock, but should be given to 
prevent further deterioration in severely affected patients. 

• CHLORPHENIRAMINE MALEATE
• DEXAMETHASONE
• EPINEPHRINE (ADRENALINE)
• HYDROCORTISONE
• LORATADINE
• PREDNISOLONE
• PROMETHAZINE
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CHORPHENIRAMINE = 
CHLORPHENAMINE
General information 

Chlorpheneramine is a sedative antihistamine. It causes less sedation than promethazine. Chlor-
pheniramine has no anti-emetic properties.

Clinical information 

• Indications
 - Allergic reaction to: contact, seasons, drugs, insect bites, food...
 - Dry cough of allergic origin.
 - Urticaria.

• Pregnancy Risk Factor C

• Dosage and administration

Best results are obtained when taken 1to 2 hours before anticipated exposure to the offending 
allergen or immediately after the onset of the reaction.
To be taken with or after food.

 Allergic Rhinitis, Cold Symptoms, Urticaria:

Pediatrics and Children:
3 months to 5 months: Sustained-release syrup: 0.5 mg orally every 12 hours.
6 months to 8 months: Sustained-release syrup: 1 mg orally every 12 hours.
9 months to 18 months: Sustained-release syrup: 1 to 1.5 mg orally every 12 hours.

18 months to 6 years: Sustained-release syrup: 2 mg orally every 12 hours.

2 to 5 years:
Tablets or syrup: 1 mg every 4 to 6 hours.
Sustained-release: 2 mg orally two times a day, not to exceed 8 mg in 24 hours.
Maximum dose: 6 mg/day.
6 to 11 years: Tablets or syrup: 2 mg every 4 to 6 hours.
Sustained-release: 4 to 8 mg orally two times a day, not to exceed 16 mg in 24 hours or 8 mg 
orally at bedtime or during the day as indicated.
Maximum dose: 16 mg/day.

12 years or older: 
Tablets or syrup: 4 mg orally every 4 to 6 hours.
  
Sustained-release: 8 to 16 mg orally every 8 to 12 hours as needed or 16 mg orally once a day as 
needed. Maximum dose: 32 mg/day.

Adults
8-12 mg/day in 2 or 3 doses: Max: 24 mg/day.

• Contraindications
 - Do not administer to children less than 2 years.
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 - Avoid in pregnancy and lactation.
 - Known hypersensitivity to the drug.

• Side effects and toxicity
The most common side effects are: drowsiness, headache, psychomotor impairment, antimus-

carinic effect such as urinary retention, dry mouth, blurred vision, and gastrointestinal disturbance.

Less common problems include rashes and photosensitivity reactions, palpitation and arrhyth-
mias, hypersensitivity reactions, convulsions, myalgia, paraesthesia, blood disorders, sweating, ex-
trapyramidal effects, tremor, liver dysfunction, sleep disturbances, depression and hair loss.

• Drug interactions
 - Alcohol and other drugs that act on the CNS (diazepam, phenobarbitone, and chlorproma-

zine) enhance the sedative effect.
 - Antidepressant: MAOIs and tricyclics increase both the antimuscarinic and sedative effects.
 - Antimuscarinics: increase the antimuscarinic side effects.
 - Aminoglycosides, amikacin, gentamicin, and other ototoxic drugs: symptoms of ototoxicity 

may be masked by an antihistamine.

• Precautions
 - DRIVING: drowsiness may affect performance of skilled tasks (e.g. driving). The risk is 

especially marked if alcohol has been taken.
 - Antihistamines should be used with caution in epilepsy, prostatic hypertrophy, urinary reten-

tion, glaucoma and hepatic disease.

Pharmaceutical information 

• Dosage form in EDL
 - CHLORPHENIRAMINE MALEATE 2 mg TABLETS.
 - CHLORPHENIRAMINE MALEATE 2mg/5mL. 60 ml SYRUP 

• Storage
 - Keep below 30 °C and shadow.
 - Store in tightly closed containers.



Page 52

DEXAMETHASONE 
General information 

This is a glucocorticoid hormone. It has very high glucocorticoid activity in conjunction with 
insignificant mineralocorticoid activity. It has also a long duration of action. 

Clinical information

• Indications
 - Anaphylactic shock, in which it is indicated as an adjunct to emergency treatment with 

adrenaline. Status asthmaticus. 
 - Acute laryngitis with signs of respiratory distress. 
 - Severe allergies: Quincke’s oedema. 
 - Dexamethasone is also used to treat congenital adrenal hyperplasia and cerebral oedema.
 - As a diagnostic, it is used to test for Cushing’s syndrome.

• Pregnancy Risk Factor C 

Pregnancy Considerations
 - Dexamethasone crosses the placenta. And is partially metabolized to an inactive metabolite 

by placental enzymes.
 - Due to its positive effect on stimulating fetal lung maturation, the injection is often used in 

patients with premature labor (24-34 weeks gestation).
 - Women exposed to Dexamethasone during pregnancy may contact the OTIS Autoimmune 

Diseases.

• Lactation
 - Excretion in breast milk is unknown/use with caution. 

 
• Dosage and administration
CHILD and ADULT: 0.5-10 mg/day depending on indication and severity. Oral, deep IM, IV 
injections or infusion

 - In acute, self-limited allergic disorders or acute exacerbations of chronic allergic disorders, 
the following dosage schedule combining parenteral and oral therapy is suggested:

 - Dexamethasone Sodium Phosphate injection, USP 4 mg/mL; first day, 1 or 2 mL (4 or 8 mg), 
intramuscularly.

 - Dexamethasone Sodium Phosphate tablets, 0.75 mg; second and third days, 4 tablets in two   
divided  doses each day; fourth day, 2 tablets in two divided doses; fifth and sixth days, 1 
tablet   each day; seventh day, no treatment; eighth day, follow-up visit.

This schedule is designed to ensure adequate therapy during acute episodes, while minimizing 
the risk of overdosage in chronic cases.
Duration of treatment depends on the diagnosis and on clinical progress; for the treatment of 
shock, a single injection can be sufficient.
Oral: administer with meals to decrease GI upset.
I.V: administers as a5-10 min bolus; rapid injection is associated with a high incidence of peri-
neal discomfort.

• Contraindications
 - Systemic infections (unless specific antimicrobial therapy is given).
 - Unless considered live saving, systemic administration of corticosteroid is contraindicated 
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in patients with peptic ulcer, osteoporosis, psychoses or severe psychoneuroses.
·	 Side effects and toxicity

 - Mineralocorticoid side effects comprise hypertension, sodium and water retention, potassi-
um loss.

 - Glucocorticoid side effects with prolonged use include diabetes, osteoporosis (danger in 
elderly), and stunted growth in children. 

 - Mental disturbances: paranoid state and depression with risk of suicide, euphoria, psycho-
logical dependence, insomnia, psychosis and aggravation schizophrenia, aggravation of ep-
ilepsy.  

 - Cushing’s syndrome, with moon face and acne.
 - Impairment of immune reactions, hence greater risk of infection.
 - Use at high doses during pregnancy may affect adrenal development in the child.
 - Gastrointestinal side effects are dyspepsia, peptic ulceration, abdominal distention, acute 

pancreatitis, esophageal ulceration and candidiasis.
 - Endocrine effects: adrenal suppression, menstrual irregularities and amenorrhea.
 - Ophthalmic effects: glaucoma, papilloedema, posterior subcapsular cataracts.
 - Note although corticosteroids can be used in anaphylaxis they can in vary rare instances 

themselves aggravate or induce anaphylaxis.   

• Drug interactions
 - Aspirin and NSAIDs: increased risk of gastro-intestinal bleeding and ulceration.
 - Drug inducing liver enzymes (such as phenytoin and rifamycin) increase the breakdown of 

corticosteroids and thus reduce their effect.
 - While several antibiotics similarly reduced the effects of corticosteroids by promoting their 

metabolism, corticosteroids can also impair the effects of antibiotics, in part by reducing 
immune defense mechanisms...

 - Estrogens and anti-estrogens can increase or decrease the corticosteroid. Effect depending 
on dosage. 

 - When corticosteroids induce hypocalcaemia, this raises sensitivity to cardiac glycosides: 
and thus the risk of toxic effects.

 - Diuretics: antagonism of diuretic effect.
 - Sympathomimetics: increased risk of hypokalaemia.
 - Avoid live virus vaccines in those receiving immunosuppressive doses, since corticosteroids 

impair immune defenses.

Precautions
 - Adrenal atrophy can persist for years after stopping prolonged corticosteroid therapy. If 

prolonged treatment, reduce the doses gradually, otherwise adrenal failure may develop.
 - Use with caution in infections, children and adolescents, elderly, hypertension, congestive 

heart failure, liver failure, renal impairment, diabetes mellitus, osteoporosis, glaucoma, epi-
lepsy, psychosis, peptic ulceration, hypothyroidism.

Pharmaceutical information

• Dosage form into EDL 
 - DEXAMETHASONE 4 mg in 1 mL AMPOULE.
 - DEXAMETHASONE 0.5 mg TABLETS.

• Storage  
 - Keep cool if possible and avoid sun.
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ADRENOCEPTOR AGONISTS
These may be non-selective (adrenaline, ephedrine) or selective to certain organs containing be-

ta-receptors (salbutamol). 

EPINEPHRINE (ADRENALINE) 
General information

Adrenaline is a non-selective adrenergic agent. It interacts with both α and β receptors. At low 
doses, it affects β receptors (vasodilatation) on the vascular system predominate, where high doses, 
α effect (vasoconstrictor) is the strongest.
While invaluable in acute situations, its non-selectivity makes it less suitable for prolonged use, 
since it may produce unwanted stimulation of the cardiovascular and central nervous system and 
other processes, resulting in unwanted effects.

Clinical information 

• Indications
 - First line treatment of anaphylactic shock. 
 - Treatment of bronchospasms, bronchial asthma, nasal congestion.
 - Added to local anesthetics to decrease systemic absorption of local anesthetics and increase 

duration of action.
 - Asthma, cardio-respiratory arrest and hypotension caused by local or regional anesthesia.
 - Ventricular fibrillation (VF), pulseless ventricular tachycardia (VT).

• Pregnancy Risk Factor C

Pregnancy considerations
 - Teratogenic effects have been observed in animal reproduction studies.
 - It crosses the placenta and may cause fetal anoxia.
 - Use during pregnancy when the potential benefit to the mother outweighs the possible risk 

to the fetus.

• Lactation
 - Excretion in breast milk is unknown.

• Dosage and administration
 - CHILD 0-1 year: IM or SC injection: 0.10 mg (slow IV: 0.10 mg diluted in 20 ml)
 - CHILD 1-5 years: IM or SC injection: 0.25 mg (slow IV: 0.25 mg diluted in 20 ml)
 - CHILD 5-15 years: IM or SC injection: 0.50 mg (slow IV: 0.50 mg diluted in 20 ml)
 - ADULT: IM or SC injection: 1.00 mg                          (slow IV: 1.00 mg diluted in 20 ml)
 - Repeat after 10-30 min according to blood pressure and pulse until improvement. Max. 3 

injections.
 - IM or SC first choice. Slow IV: reserved for extreme emergency. (Dilute In isotonic NaCl 

or Glucose).

• Contraindications
 - Do not administer in case of arterial hypertension or angina.
 - Narrow-angle glaucoma.
 - Pregnancy: (may be used in emergencies).



Page 55

• Side effects and toxicity
 - Anxiety, tremor, tachycardia, arrhythmias, cold extremities, hypertension (risk of cerebral 

haemorrhage) and pulmonary oedema.
 - Nausea, vomiting, sweating, weakness and dizziness also reported.

• Drug  interactions
 - Alpha2-adrenoceptor stimulants: possible risk of hypertension.
 - Volatile liquids anesthetics: risk of arrhythmias.
 - Antidepressants: may cause hypertension and arrhythmias.
 - Beta-blockers (propranolol): severe hypertension.
 - Doxapram: risk of hypertension.
 - Oxytocin: hypertension with vasoconstrictor sympathomimetics.
 - Vasodilators (nitrates): lead to severe hypotension.

• Precautions
 - Avoid prolonged use. Adrenaline is best used in emergency situations.
 - Severe anaphylaxis in patients taking non-cardioselective beta-blockers may not respond to 

adrenaline, use IV salbutamol.
 - Do not exceed indicated doses: risk of arrhythmia.
 - Infants: cause serious side adverse reactions.
 - Be careful when treating elderly patients: risk of heart failure.
 - Use IV rout with extreme care. 
 - Oral inhalation: Use with caution in-patient with prostate enlargement or urinary retention; 

may cause temporary worsening of symptoms.

Pharmaceutical information

• Dosage form into EDL 
 - EPINEPHRINE 1mg. 1 ml AMPOULE.

• Storage
 - Epinephrine is sensitive to light and air; protection from light is recommended.
 - Discard any ampoules showing a pink or brown coloration.
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HYDROCORTISONE
General information

This is a glucocorticoid hormone. The mineralocorticoid effect of hydrocortisone is too high to be 
used on a long-term basis since fluid retention would be too great. 

Clinical information 

• Indications
 - Hypersensitivity reactions; such as anaphylactic shock, angioedema, status asthmaticus), 

severe allergies (Quincke’s oedema). Acute laryngitis with sings of respiratory distress. 
 - Treatment of Ulcerative colitis.

• Pregnancy Risk Factor C

Pregnancy Considerations:
 - Hydrocortisone crosses the placenta.
 - Some studies have shown an association between the first trimester systemic corticosteroid 

use and oral clefts.

• Lactation
 - Enters breast milk/use with caution.

• Dosage and administration
 - CHILD: 1-5 mg/kg/day divided in 2 or 3 injections.  
 - ADULT: 100mg/injection, repeat if necessary.
 - Direct IV injection or infusion. It can be used IM.
 - In case of shock: I.M, I.V: Succinate:
 - Children: Initial: 50 mg/kg, then repeated in 4 hours and/or every 24 hours as needed.
 - Adolescents and Adults: 500 mg to 2 g every 2-6 hours.
 - Systemic use of corticosteroids may require diet with increased potassium, vitamins A, B6, C, 

D, folate, calcium, zinc, phosphorus, and decreased sodium.
 - Dose should be based on severity of disease and patient response.

• Contraindications
 - Avoid prolonged administration if: peptic ulcer, diabetes or cirrhosis.
 - Avoid in pregnancy, particularly during the first 3 months.
 - Infections: unless covered by appropriate antibiotic treatment.

• Side effects and toxicity
 - Mineralocorticoid side effects: hypertension, sodium and water retention, potassium loss.
 - Glucocorticoid side effects: diabetes, osteoporosis (danger in elderly). 
 - Mental disturbances: paranoid state and depression with risk of suicide, euphoria, psycho-

logical dependence, insomnia, psychosis and aggravation schizophrenia, aggravation of ep-
ilepsy.  

 - Cushing’s syndrome, with moon face, and acne.
 - In children may result in suppression of growth. At high doses during pregnancy may affect 

adrenal development in the child.
 - Gastrointestinal side effects: dyspepsia, peptic ulceration, abdominal distention, acute pan-

creatitis, esophageal ulceration and candidiasis.
 - Endocrine effects: adrenal suppression, menstrual irregularities and amenorrhea.



Page 57

 - Ophthalmic effects: glaucoma, papilloedema, posterior subcapsular cataracts.
 - Hypersensitivity reactions including anaphylaxis.   

• Drug interactions
 - Aspirin and NSAIDs: increased risk of gastro-intestinal bleeding and ulceration.
 - Antibacterials: reduced effects of corticosteroids.
 - Antiepileptics and hormone antagonists: reduced effect of corticosteroids.
 - Cardiac Glycosides: increased toxicity if hypokalemia occurs with corticoids.
 - Diuretics: antagonism of diuretic effect.
 - Sympathomimetics: increased risk of hypokalemia.
 - Avoid live virus vaccines in those receiving immunosuppressive doses.

• Precautions
 - Adrenal atrophy can persist for years after stopping prolonged corticosteroid therapy. If 

prolonged treatment, reduce the doses gradually, otherwise adrenal failure may develop.
 - Use with caution in infections, children and adolescents, elderly, hypertension, congestive 

heart failure, liver failure, renal impairment, diabetes mellitus, osteoporosis, glaucoma, epi-
lepsy, psychosis, peptic ulceration, hypothyroidism

Pharmaceutical information

• Dosage form into EDL
 - HYDROCORTISONE 100 mg VIAL, POWDER FOR INJECTION.

• Storage 
 - Keep below 30 °C and avoid direct sun light.
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LORATADINE 
GENERAL INFORMATION

Loratadine is a non-sedating antihistamine. It causes less sedation and psychomotor impairment 
than the older antihistamines because it penetrates the blood brain barrier only to a slight extent.

Clinical Information

• Indications
 - Relief of nasal and non-nasal symptoms of seasonal allergic  rhinitis 
 - Runny nose
 - Itchy, watery eyes
 - Sneezing
 - Itching of the nose or throat
 - Treatment of chronic idiopathic urticarial.

    
• Pregnancy Risk Factor  B

Pregnancy Implications:  
 - Loratadine was not found to be teratogenic in animal studies. 
 - There are no adequate and well controlled studies in pregnant woman; use during pregnancy 

only if clearly needed.

• Lactation
 - Enters breast milk/not recommended.

• Dosage and administration 
 - Take on an empty stomach
 - Oral:  Seasonal allergic rhinitis, chronic idiopathic urticaria:
 - Children 2-5 years: 5 mg once daily 
 - Children ≥ ≥ 6 years and adults: 10 mg once daily
 - Elderly: Peak plasma levels are increased; elimination half-life is slightly increased ; specif-

ic dosing adjustments are not available.

• Contraindications
 - Known hypersensitivity to loratadine or any ingredient in the formulation.

• Side effects and toxicity
 - Central Nervous System: Headache, Somnolence, Fatigue and Nervousness.
 - Gastrointestinal system: Dry Mouth, Abdominal Pain.
 - Neuromuscular & Skeletal muscle:  Hyperkinesia.
 - Dermatologic: Rash
 - Respiratory:  Wheezing, Dysphonia, upper respiratory infection, epistaxis.

• Drug Interactions
 - Increased toxicity with procarbazine, other antihistamines, protease inhibitors (amprena-

vir, ritonavir, and nelfinavir) may increase the serum levels of loratadine. Loratadine may 
increase the levels /effects of citalopram, diazepam, methsuximide, phenytoin propranolol, 
sertraline, and other CYP2C19 substrates.

 - Avoid Ethanol: although sedation is limited with loratadine, may increase risk of CNS de-
pression.
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• Precautions
 - Use with caution in patients with liver or renal impairment; dosage adjustment recommend-

ed. Safety and efficacy in children <2 years of age have not been established. Some products 
may contain phenylalanine.

Pharmaceutical Information:

• Dosage form in EDL
 - LORATADINE  10 MG TABLET

• Storage
 - Store at 2°C to 25 °C in a dry place 
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PREDNISOLONE
General information

It is a corticosteroid. It has predominantly glucocorticoid activity. It is the most commonly used by 
mouth for long-term treatment.

Clinical information 

• Indications
 - Symptomatic treatment of allergic diseases, inflammatory diseases and severe asthma.
 - Treatment of Endocrine disorders, GI diseases, Rheumatic disorders.

Dosage and administration
CHILD: initial dose: 1-2 mg/kg/day, maintenance: 0.1- 0.5 mg/kg/day
ADULT: initial dose: 20-80 mg/day, maintenance: 5-20 mg/day. 

 - After a satisfactory response is obtained, decrease dosage in small decrements to the low-
est level that maintains an adequate clinical response, and discontinue the drug as soon as 
possible.

 - In case of prolonged treatment, do not stop the treatment suddenly. Decrease the dose by 5 
mg/day.

• Contraindications
 - Do not administer in case of: Peptic ulcer, fungal and/or viral infections (herpes), or bacte-

rial infections not controlled by antibiotics.
 - Pregnancy: avoid in the first trimester. 
 - Lactation: avoid.

• Pregnancy Risk factor C

Pregnancy Considerations
 - Prednisolone crosses the placenta; prior to reaching the fetus, prednisolone is converted by 

placental enzymes to prednisone.
 - As a result, the amount of prednisolone reaching the fetus is -8-10 times lower than the 

maternal serum concentration.
 - Women exposed to prednisolone during pregnancy for the treatment of an autoimmune dis-

ease may contact the OTIS autoimmune Diseases.

• Lactation
 - Enters breast milk/use with caution.

• Side effects and toxicity
 - Glucocorticoid side effects: diabetes, osteoporosis (danger in elderly).
 - Mineralocorticoid side effects: hypertension, sodium and water retention, potassium loss.
 - Mental disturbances: paranoid state and depression with risk of suicide, euphoria, psycho-

logical dependence, insomnia, psychosis and aggravation schizophrenia, aggravation of ep-
ilepsy.  

 - Cushing’s syndrome, with moon face, and acne.
 - In children may result in suppression of growth. At high doses during pregnancy may affect 

adrenal development in the child.
 - Gastrointestinal side effects: dyspepsia, peptic ulceration, abdominal distention, acute pan-
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creatitis, oesophageal ulceration and candidiasis.
 - Endocrine effects: adrenal suppression, menstrual irregularities and amenorrhoea.
 - Ophthalmic effects: glaucoma, papilloedema, posterior subcapsular cataracts.
 - Hypersensitivity reactions including anaphylaxis.   

• Drug interactions
 - Aspirin and NSAIDs: increased risk of gastro-intestinal bleeding and ulceration.
 - Antibacterials: reduced effects of corticosteroids.
 - Antiepileptics and hormone antagonists: reduced effect of corticosteroids.
 - Cardiac Glycosides: increased toxicity if hypokalaemia occurs with corticoids.
 - Diuretics: antagonism of diuretic effect.
 - Sympathomimetics: increased risk of hypokalaemia.
 - Avoid live virus vaccines in those receiving immunosuppressive doses.

• Precautions
 - Adrenal atrophy can persist for years after stopping prolonged corticosteroid therapy. If 

prolonged treatment, reduce the doses gradually, otherwise adrenal failure may develop. If 
acute adrenal failure, prescribe hydrocortisone (100-200 mg IV).

 - Use with caution in infections, children and adolescents, elderly, hypertension, congestive 
heart failure, liver failure, renal impairment, diabetes mellitus, osteoporosis, glaucoma, epi-
lepsy, psychosis, peptic ulceration, hypothyroidism.

 - If daily administration of more than 20 mg, a salt-free diet and potassium supplement are 
recommended.

 - When large doses are given, antacids may be administered between meals to help prevent 
peptic ulcer.

Pharmaceutical information

• Dosage form into EDL: 
 - PREDNISOLONE 5 mg TABLETS.
 - PREDNISOLONE 20 mg TABLETS.

• Storage
 - Keep below 30 °C 
 - Avoid sun exposure.
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PROMETHAZINE 
General information

Promethazine is a sedative antihistamine. It acts for up to 12 hours. It causes more sedation than 
chlorpheniramine and it has anti-emetic properties. 

Clinical information

• Indications
 - Anaphylaxis.
 - Allergic reactions to: contact, seasons, drugs, insect bites, food, vomiting, motion sickness.
 - Adjust to postoperative analgesia and anesthesia. 

• Pregnancy Risk Factor C
Pregnancy consideration

 - Teratogenic effects were not observed in animal studies. There are no adequate and well-con-
trolled studies in pregnant women. 

 - Crosses the placenta.
 - Use during pregnancy only if benefits outweigh risk.
 - May be used alone or as an adjunctive to narcotic analgesics during labor.

• Lactation
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration
P.O, ADULT: 25 mg at night to 25 mg twice daily. CHILD: 5-25 mg/day in divided doses.
Deep IM or slow IV injection: ADULT: 25-100 mg/day. CHILD: 1 mg/kg/day. 

 - I.V administration is not the preferred route; sever tissue damage may occur.
 -
 - Children≥ 2 years: 
 - Allergic conditions: Oral, rectal: 0.1 mg/kg/dose (maximum: 12.5 mg) every 6 hours during 

the day and 0.5 mg/kg/dose (maximum: 25 mg) at bedtime as needed.
 - Antiemetic : Oral ,I.M,I.V., rectal: 0.25-1mg/kg 4-6 times/day as needed (maximum :25 mg/

dose)
 - Motion sickness : Oral , rectal: 0.5 mg/kg/dose 30 minutes to 1 hour before departure , then 

every 12 hours as needed ( maximum dose : 25 mg twice daily) 
 - Sedation: Oral, I.M., And I.V., rectal: 0.5-1 mg/kg/dose every 6 hours as needed (maximum: 

50 mg/dose).

Adults:
 - Allergic conditions ( including allergic reactions to blood or plasma):
 - Oral, rectal: 25 mg at bedtime or 12.5 mg before meals and at bedtime ( range : 6.25-12.5 mg 

3 times/day) I.V.,I.M,: 25 mg, may repeat in 2 hours when necessary ; switch to oral route 
as soon as feasible

 - Antiemetic : Oral , I.M.,I.V. rectal: 12.5- 25 mg every 4-6 hours as needed
 - Motion sickness: oral, rectal: 25 mg 30-60 minutes before departure, then every 12 hours as 

needed.
 - Sedation: Oral, I.M. ,I.V., rectal: 12.5-50 mg, 
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• Contraindications
 - Pregnancy: avoid in the first 3 months of pregnancy and in the perinatal period.
 - Known hypersensitivity to the drug.
 - Children < 2 years of age.
 - Intra-arterial or subcutaneous administration.

• Side effects and toxicity 
 - Prolonged drowsiness (twelve hours or more).
 - Headache, psychomotor impairment, antimuscarinic effect such as urinary retention, dry 

mouth, blurred vision, and gastrointestinal disturbance.
 - Others include rashes and photosensitivity reactions, palpitation and arrhythmias, hypersen-

sitivity reactions, convulsions, myalgia, paresthesia, blood disorders, sweating, extrapyra-
midal effects, tremor, liver dysfunction, sleep disturbances, depression and hair loss.

• Drug interactions
 - Alcohol and other drugs that act on the CNS (diazepam, phenobarbitone, and chlorproma-

zine) enhance sedative effect.
 - Antidepressant: MAOIs and tricyclics increase antimuscarinic and sedative effects.
 - Antimuscarinics: increase antimuscarinic side effects.

• Precautions
 - DRIVING: drowsiness may affect performance of skilled tasks (e.g. driving); effects of 

alcohol enhanced.
 - Antihistamines should be used with caution in epilepsy, prostatic hypertrophy, urinary reten-

tion, glaucoma and hepatic disease.
 - In case of anaphylactic shock: use adrenaline or/and corticosteroids.
 - Do not use for minor indications where a weak antihistamine would be adequate. 
 - Do not use in children under 2 years
 - The use of promethazine as an anti-emetic can mask the symptoms of causal disease; if 

vomiting persists, a full diagnosis must be made.
 - Avoid use in Rey s syndrome.
 - Use with caution in patients at risk of hypotension. 

Pharmaceutical information

• Dosage form into EDL
 - PROMETHAZINE 5 mg/5 mL SYRUP.

 
• Storage  

 - Keep below 30° C and in the shadow.
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4. ANTIDOTES AND OTHER SUBTANCES USED IN 
POISONING

Antidote is a drug or agent that counteracts the effects of poison or over dosage by another drug. 
It neutralizes the harmful effects of a poison.

The term drug overdose describes the ingestion or application of a drug or other substance in 
quantities greater than are recommended or generally practiced.  An overdose may result in a toxic 
state or death.

It is often impossible to establish with certainty the identity of the poison and the size of the dose. 
Fortunately, this is not usually important because only a few poisons (such as opioids, paracetamol 
and iron) have specific antidotes. .  The main concern will therefore be to provide supportive treat-
ment and (so far as possible) to remove the poison.

General care in poisoning includes:
Respiration assistance: required in unconscious patients. Assist ventilation. Respiratory stimu-

lants are potentially dangerous.
Blood pressure: hypotension is common in severe poisoning. Vasopressor drugs should not be 

used. 
Heart: arrhythmias may occur in acute poisoning.
Body temperature: hypothermia may develop in patients who have been unconscious for some 

hours. It is best treated by wrapping in blankets to conserve body heat.
Convulsions: single short-lived convulsions do not require treatment. If convulsions are protract-

ed or recur frequently, diazepam up to 10 mg by slow IV injection should be given.

In addition it is important if possible to:
 - remove ingested poison from the stomach (gastric lavage, emetics)
 - prevent absorption (adsorbents), whole bowel irrigation
 - Promote elimination of the toxin. 

NON-SPECIFIC:

• ACTIVATED CHARCOAL

SPECIFIC:

• N-ACETYLCYSTEINE 
• ATROPINE 
• DEFERASIROX
• DEFEROXAMINE 
• FLUMAZENIL 
• METHYLENE BLUE 
• NALOXONE 
• NEOSTIGMINE 
• OBIDOXIME 
• PENICILLAMINE 
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ACTIVATED CHARCOAL
General information

Activated charcoal is an adsorbent. It adsorbs toxic substances of certain plants and drugs and 
those produced by some microbes.

Reduce the absorption of many poisons. The sooner it is given the more effective it is (but it can 
still be effective up to 2 hours after ingestion).

Also used as an active elimination technique: repeated doses of activated charcoal by mouth 
enhances the elimination of some drugs after they have been absorbed, by retaining them in the gas-
trointestinal tract until they are eliminated with the feces.  Activated charcoal itself is a fine, black 
powder that is odorless, tasteless, and nontoxic. It is estimated to reduce absorption of poisonous 
substances up to 60%.

Clinical information 

• Indications
 - Intoxication after taking drugs in higher doses than normal: used successfully with aspirin, 

paracetamol, chloroquine, quinine, barbiturates, indometacin, phenytoine, digoxine, tolbut-
amida, theophylline, carbamazepine, dapsone and many other drugs.

 - Poisoning by plants, e.g. ingestion of poisonous seeds or leaves.
 - Activated charcoal  does not bind as well with these substances: 
 - Lithium , strong acids and bases, metals and inorganic minerals such as sodium, iron, lead, 

arsenic, iodine, fluorine, and boric acid. 
 - Alcohol (such as ethanol, methanol, isopropyl alcohol, glycols, and acetone).
 - Hydrocarbons (such as petroleum distillates and plant hydrocarbons such as pine oil).

• Dosage and administration
 - How Activated Charcoal Is Given
 - Activated charcoal may be given by mouth to someone who is awake and alert. It is a black 

liquid drink. 
 - If the person vomits the drink, another dose will be given through a nasogastric or orogastric 

tube (a tube inserted through the nose or mouth, down the esophagus and into the stomach). 
 - If the person is unconscious (or nearly so), an endotracheal intubation may be necessary. 

This will allow oxygen to be delivered and will help protect the airway and lungs from gas-
tric content. This will minimize the risk of the person vomiting and choking.

 - Administer the powder suspended in water.

Dose
 - Reducing absorption: Child: 25 g, Adults: 50 g  
 - Active elimination: Adults and Child: 50 g initially, then repeat very 4 hours if necessary. 

• Side effects and toxicity
 - Constipation possible after treatment.
 - Black coloring of faces.

• Contraindications
 - Before endoscopy after ingestion of corrosive agents, unless necessary to adsorb another 

ingested toxin; may obscure endoscopic evaluation of gastroesophageal lesions. 
 - Patients with an unprotected airway, a GI tract that is not anatomically intact, and where risk 

or severity of aspiration may be increased (e.g., hydrocarbon ingestions).
 - Multiple-dose regimen in presence of ileus or bowel obstruction.
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• Drug interactions
 - Do not administer with other drugs, which may be adsorbed onto the charcoal and rendered 

ineffective. 

·	 Precautions
 - Do not administer after ingestion of caustic products; the main concern here is to dilute or 

neutralize them and remove them from the stomach. Don’t administer in case of intestinal 
obstruction

Note: Although charcoal can relieve distenstion of the abdomen, it does not cure diarrhoea. The 
main concern in diarrhoea is to relieve the resultant dehydration by giving fluids.

Pharmaceutical information

• Dosage form into EDL
 - ACTIVATED CHARCOAL POWDER 25 gm.

• Storage
 - No special temperature requirement.
 - Drug very sensitive to humidity
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N-ACETYLCYSTEINE
General information

Acetylcysteine is an antidote against paracetamol poisoning.  It protects the liver if given within 
10-12 hours of paracetamol ingestion. It protects the liver by maintaining or restoring glutathione 
levels or by acting as an alternate substrate for conjugation with, and thus detoxification of, the 
paracetamol reactive metabolite.

Clinical information

• Indications
 - Paracetamol overdosage.

• Pregnancy Risk Factor B

 - Pregnancy Considerations:
 - Acetylcysteine has been shown to cross the placenta and may provide protective levels in 

the fetus.

• Lactation
 - Excreted in breast milk/ use with caution.

• Dosage and administration
 - By IV infusion in glucose 5% IV infusion, initially 150 mg/kg in 200 mL over 15 minutes, 

followed by 50 mg/kg in 500 mL over 4 hours, then 100 mg/kg in 1000 mL over 6 hours.  It 
is often wise to continue treatment for as long as 48 hours but at lower doses, e.g. 100mg/kg 
in 1 L of 5% dextrose over a 16 hours period. 

 - Oral: 140 m/kg; followed by 17 doses of 70 mg/kg every 4 hours; repeat dose if emesis 
occurs within 1 hour of administration; therapy should continue until paracetamol levels 
undetectable and there is no evidence of hepatotoxicity. 

 - The fluid volume should be reduced in patients weighing <40 Kg.
 - Patients should receive an aerosolized bronchodilator 10-15 min prior to acytylcysteine.
 - It is helpful to put acytylcysteine on ice, in cup with cover, and drink through a straw; alter-

natively, administer via an NG tube.

• Side effects and toxicity
 - Rashes, anaphylaxis.
 - Bronchospasm, hemoptysis,
 - Vomiting, Nausea, stomatitis.

• Precautions
 - Since severe hypersensitivity reactions can occur, use only under close surveillance in cases 

with a history of asthma. Milder reactions may be due to histamine release and not justify 
complete withdrawal of the treatment.

 - Patients on enzyme-inducing drugs (e.g. carbamazepine, phenobarbitone, phenytoin, rifam-
picin and alcohol) or who is malnourished (anorexia, in alcoholism, or HIV-positive) may 
develop toxicity at lower plasma-paracetamol concentrations. 

 - Discontinue acetylcysteine if Bronchospasm progresses.

Pharmaceutical information
• Dosage form into EDL

 - N-ACETYLCYSTEINE 20%, 10 mL AMPOULES

• Storage
 - Protect from light at < 25ºC.
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ATROPINE 
General information

Atropine is an antispasmodic and parasympatholytic. Since atropine has antisecretory properties, 
it is also used in pre-anaesthesia medication.

Organophosphorus insecticides are absorbed through the bronchi, intact skin and gut. They inhib-
it cholinesterase activity thereby prolonging and intensifying the effects of acetylcholine. Atropine 
will reverse the muscarinic effects of acetylcholine.

Clinical information 

• Indications
 - Intoxication with organophosphorus insecticides. Chemical warfare agent poisoning, mush-

room poisoning
 - Preoperative medication to inhibit salivation and secretions; treatment of symptomatic sinus 

bradycardia, AV block.
 - Produce mydriasis and cyclopedia for examination of the retina and optic disc and accurate 

measurement of refractive errors; uveitis.
 - Inhibit salivation and secretions.

• Pregnancy Risk Factor C/B

Pregnancy Considerations:
 - Animal reproduction studies have not been conducted.
 - Atropine has been found to cross the human placenta.

• Lactation
 - Enters breast milk/ use with caution.

• Dosage and administration
Children: Organophosphate or carbamate poisoning: 

 - I.V: 0.03-0.05 g/kg every 10-20 minutes until atropine effect, then every 1-4 hours for at least 
24         hours.

 - I.M: Mild Symptoms: Administer dose listed below as soon as exposure is known or sus-
pected. If severe symptoms develop after first dose, 2 additional doses should be repeated in 
10 minutes; do not administer more than 3 doses as follows :

 - <6.8; administer atropine 0.05 mg/kg.
 - 6.8-18 kg : 0.5 mg/dose
 - >41 kg : 2 mg/dose

Adults:
 - I.V. initial: 1-5 mg; doses should be doubled every5 minutes until signs of muscarinic ex-

cess abate (clearing of bronchial secretions, bronchospasm, and adequate of oxygenation). 
Overly aggressive dosing may cause anticholinergic toxicity (e.g., delirium, hyperthermia, 
and muscle twitching).

 - I.V.: Infusion: 0.5 mg/hour or 10% to 20% of loading dose /hour.
 - I.M.: Mild Symptoms: Administer 2 mg as soon as exposure is known or suspected. If severe 

symptoms develop after first dose, 2 additional doses should be repeated in 10 minutes; do 
not administer more than 3 doses. Severe symptoms: immediately administer three 2 mg 
doses.

• Contraindications
 - Do not administer in cases of closed-angle glaucoma, urinary retention and cardiac problems.
 - High fever in children: decreased transpiration. Risk of hyperpyrexia, anoxia, convulsions, 
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cardio-respiratory arrest, intestinal obstruction , ileus paralysis, toxic megacolon.
• Side effects and toxicity

 - Dry mouth with difficulty in swallowing and thirst. Constipation.
 - Dilatation of pupils with loss of accommodation and sensitivity to light increased intra-oc-

ular pressure, flushing, bradycardia followed by tachycardia, palpitations and arrhythmias.

• Drug interactions
 - Do not combine with chlorpromazine or promethazine.
 - Antidepressants, antipsychotics and antihistamines: increased antimuscarinic side effects.
 - Antifungals: reduced absorption of ketoconazol.
 - Parasympathomimetics: antagonism of effects.
 - Nitrates: reduced effects of sublingual nitrates owing to dry mouth

• Precautions
 - Avoid in pregnancy and lactation.
 - Elderly; paralytic ileum, ulcerative colitis, pyloric stenosis.
 - May aggravate gastro-oesophageal reflux.
 - Do not use for convenience.

Pharmaceutical information

• Dosage form into EDL
 - ATROPINE SULPHATE 1 mg, 1 mL AMPOULE

• Storage
 - No special temperature requirements. 
 - Drug very sensitive to light.
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DEFERASIROX 
General information

Deferasirox is an oral tridentate chelator that is highly selective for iron.  The drug-iron complex 
is primarily excreted in the feces with minimum renal excretion. 

Deferasirox is licensed for the treatment of chronic iron overload in adults and children over 6 
years with thalassemia major who receive frequent blood transfusions (more than 7 mL/kg/month 
of packed red blood cells). It is also licensed for chronic iron overload when desferrioxamine is 
contra-indicated or inadequate in patients with thalassaemia major who receive infrequent blood 
transfusions (less than 7 mL/kg/month of packed red blood cells), in patients with other anemias , 
and in children aged 2 to 5 years

Initiation of deferasirox therapy should be individualized and the decision should be based on 
consideration of the expected benefit and risks, taking into consideration life expectancy and co-
morbidities.

Clinical information

• Indications
Treatment of chronic iron overload due to blood transfusion (transfusional hemosiderosis) in 

patients with thalassemia or other chronic anemias.
In patients with MDS and chronic iron overload, National Comprehensive Cancer Network 

(NCCN) guidelines state that deferasirox may be considered in low- to intermediate-1-risk patients 
receiving >20 RBC transfusions for whom such transfusions are expected to be ongoing.29 NCCN 
recommends that therapy be considered in patients with serum ferritin concentrations >2500 mcg/L 
with reduction of these concentrations to <1000 mcg/L as the goal of therapy.

• Pregnancy risk factor B

Pregnancy Implications: Teratogenic effects were not observed in animal studies. There are 
no adequate and well controlled studies in pregnant women. Use in pregnancy only if clearly 
needed.

• Lactation 
 Excretion in milk unknown/ use caution.

• Dosage and administration 
Administration of Tablets for Suspension:

 - Administer deferasirox at same time each day on an empty stomach at least 30 minutes be-
fore food and preferably at the same time each day.

 - Tablets should not be chewed or swallowed whole.
 - Deferasirox should not be given with aluminum containing antacids.
 - Tablets should be completely dispersed by stirring in water, orange juice, or apple juice (use 

3.5 ounces for total doses <1 g; 7 ounces for doses ≥ 1 g) until a fine suspension is formed.  
After swallowing the suspension, resuspend any residue with a small volume of liquid and 
swallow.

Therapy should be started when there is evidence of chronic iron overload, such as the transfusion 
of approximately 100ml/kg of packed red blood cells and a serum ferritin consistently greater than 
1000mcg/L.
Obtain baseline serum ferritin and iron levels. The risk for toxicity may be increased 
in patients with low iron burden or with serum ferritin concentrations that are only 
slightly elevated.
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Oral: Children ≥ 2 years and adults: 
 - Initial: 20 mg/kg daily (calculate dose to nearest whole tablet)
 - Maintenance: Adjust dose every 3-6 months based on serum ferritin levels; increase by 5-10 

mg/kg/day (calculate dose to nearest whole tablet) ; titrate.
 - Maximum dose: 30/mg/kg; consider interrupting therapy for serum ferritin <500 mcg/L.
 - Reduce the daily dose of deferasirox by 10mg/kg if a rise in serum creatinine to >33% above 

the average of the baseline measurements is seen on 2 consecutive visits and is not attributed 
to other causes.

• Contraindications
 - Deferasirox is contraindicated in patients with hypersensitivity to the drug or any of its 

components.
 - Creatinine clearance < 40 mL/min or serum creatinine >2 times the age-appropriate upper 

limit of normal.
 - Poor performance status and high-risk MDS or advanced malignancies;
 - Platelet counts < 50 x 109/L.

• Side effects and toxicity
 - Central Nervous System: Fever, Headache, Fatigue.
 - Gastrointestinal: Abdominal pain, Diarrhea, Nausea, Vomiting.
 - Renal: Serum creatinine increased, Proteinuria.
 - Respiratory: Cough nasopharyngitis, pharyngolaryngeal pain, Respiratory tract infection, 

bronchitis, pharyngitis, acute tonsillitis, and rhinitis.
 - Dermatologic: Rash, Urticaria.
 - Hepatic: ALT increased transaminases.
 - Neuromuscular & Skeletal: Arthralgia, back pain.
 - Otic: Ear infection 

• Drug Interaction
 - Decreased Effect: Aluminum-containing antacids may decrease absorption of deferasirox. 

• Precaution

Boxed Warning
Deferasirox may cause:  renal impairment including failure, hepatic impairment including failure, 

or gastrointestinal hemorrhage.  These were most frequently observed in patients with advanced 
age, high risk MDS, underlying renal or hepatic impairment, or low platelet counts (< 50 x 109/L).  
Deferasirox therapy requires close patient monitoring including laboratory tests for renal and hepat-
ic function:

 - Serum creatinine and/or creatinine clearance prior to initiation of therapy and then monthly; 
in patients with underlying renal impairment or risk factors for renal impairment, monitor 
creatinine and/or creatinine clearance weekly for the first month, then monthly.

 - Serum transaminases and bilirubin prior to initiation of therapy, every 2 weeks for the first 
month, then monthly

Pharmaceutical information

• Dosage form into EDL
 - DEFERASIROX 250 mg TAB
 - DEFERASIROX 500 mg TAB

• Storage
 - Store at 25°C (may be exposed to 15–30°C).
 - Protect from moisture.
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DEFEROXAMINE MESYLATE 
General information

Deferoxamine is a chelating agent used particularly in the treatment of acute iron poisoning, and 
chronic iron or aluminium overload.  It forms a complex with iron, which is then excreted in the 
urine producing a reddish colour. 

Iron poisoning is commonest in childhood and it is usually accidental. Iron poisoning symptoms 
are: nausea, vomiting, abdominal pain, diarrhoea, haematemesis, and rectal bleeding.  Hypotension, 
coma and hepatocellular necrosis occurs later.

Clinical information

• Indications
 - Iron poisoning.
 - Chronic iron overload (mainly as the result of repeated blood transfusion but also in haemo-

chromatosis).

• Pregnancy risk factor C

• Lactation
 - Avoid if possible 

• Dosage and administration

Acute Iron Toxicity: Note I.V. route is used when severe toxicity is evidenced by systemic symp-
toms (coma, shock, metabolic acidosis, or severe gastrointestinal bleeding) or potentially severe 
intoxication (serum iron level > 500 mcg/dl). When severe symptoms are not present, the I.M route 
may be preferred; however, the use of deferoxamine in situations where the serum iron concentra-
tion is < 500 mcg/dl or when severe toxicity is not evident is a subject or some clinical debate.

Children ≥ 3 years:
 - I.M.: 90 mg/kg/ dose every 8 hours (maximum: 6g/24 hours).
 - I.V.: 15 mg/kg/hour (maximum: 6 g/24 hours).

Adults: 
 - I.M., I.V: Initial: 1000 mg may be followed by 500 mg every 4 hours for up 2 doses; subse-

quent doses of 500 mg have been administered every 4-12 hours.
 - Maximum recommended dose: 6 g/day

Chronic iron overload:
Children ≥ 3 years:

 - I.V.: 15 mg/kg/hour ( maximum : 12 g/24 hours)
 - SubQ: 20-40 mg/kg/day over 8-12 hours (maximum :1000-2000 mg/day)

 
Adults:

 - I.M.,I.V.: 500-1000 mg/day  I.M.; in addition ,2000 mg should be given I.V with each unit 
of blood transfused ( administer separately from blood) ; maximum: 1 g/day in absence of 
transfusion; 6 g/day if patient received transfusions

 - SubQ: 1-2 g every day or 20-40 mg/kg/day over 8-24 hours.
• Contraindications

 - Allergy to the drug.
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 - Severe renal disease or anuria

• Side effects and toxicity
 - Anaphylactic reactions.
 - Arrhythmias.  Hypotension if given too rapidly by i.v. injection.
 - Gastrointestinal disturbances.
 - Hepatic and renal impairment.
 - Anaphylaxis; dizziness; convulsions; skin reaction; pain on i.m. injection and local irritation 

on subcutaneous infusion.
 - Yersinia infections are more frequent during use.
 - In long-term treatment, it causes disturbances of hearing and vision, including lens opacity 

and retinopathy. 
 - Delay growth in children,
 - Adult respiratory distress syndrome

• Drug interactions
 - Avoid prochlorperazine.
 - Vitamin C: enhances deferoxamine effects because enhances excretion of iron (but vit C 

should be given separately from food since it also enhances absorption of iron.), avoid for 
1-2 weeks after starting deferoxamine treatment.

• Precautions
 - Use with caution in renal impairment since excretion of the drug-iron complex will be re-

duced. .
 - Ear and eye examination before and every 3 months during treatment are needed.
 - Aluminium-related encephalopathy.
 - Avoid if possible in pregnancy and breast-feeding since the drug is teratogenic in animals.

Pharmaceutical information

• Dosage form into EDL
 - DEFEROXAMINE MESYLATE POWDER FOR INJECTION, 500 MG VIAL

• Storage
 - Store at 2º to 8º C in airtight containers. Protect from light. 
 - Use immediately after preparation. 
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FLUMAZENIL
General information

Frequent administration may be necessary to maintain reversal of a long-acting benzodiazepine. 
Administration of flumazenil may precipitate withdrawal in dependent patients or may cause 

seizures if a benzodiazepine is used to control seizure activity.
Flumazenil is a benzodiazepine antagonist used to reverse the sedative effects of benzodiaz-

epines. It is short acting and has a shorter half-life than that of some benzodiazepines (risk that 
patients may become resedated).

Clinical information

• Indications
 - Reversal of sedative effects of benzodiazepines in anesthetic (treatment of benzodiazepines 

overdose), intensive care, and diagnostic procedure.

• Pregnancy Risk Factor C

Pregnancy Considerations
 - Teratogenic effects were not seen in animal studies.
 - Embryocidal effects were seen at large doses.
 - There are no adequate or well-controlled studies in pregnant women; use only if clearly 

needed.

• Lactation
 - Excretion in breast milk \ use caution.

• Dosage and administration
 - If a patient has not responded, 5 min after receiving a cumulative dose of 5 mg, the major 

cause of sedation is not likely is due to benzodiazepines.

Pediatric Dosage
Pediatric dosage for reversal of conscious sedation and general anesthesia 

Initial dose 0.01 mg/kg over 15 seconds ( maximum: 0.2 mg)

Repeat doses (maximum: 4 
doses) 0.005-0.01 mg/kg ( maximum : 0.2 mg ) repeated at 1-minute intervals

Maximum total cumulative dose  1 mg or 0.05 mg/kg ( whichever is lower)
Adult Dosage

Adult dosage for reversal of conscious sedation and general anesthesia
Initial dose 0.2 mg intravenously over 15 seconds 

Repeat doses ( maximum: 4 
doses )

If desired level of consciousness is not obtained, 0.2 mg may be repeated at 
1- minute intervals. 

Maximum total cumulative 
dose

1 mg ( usual dose : 0.6 -1 mg) 
In the event of resedation : Repeat doses may be given at 20- minute inter-
vals with maximum of 
1 mg / dose and 3 mg/hour
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Adult dosage for suspected benzodiazepine overdose

Initial dose 0.2mg intravenously over 30 seconds; if the desired level of consciousness 
is not obtained,0.3 mg can be given over 30 seconds

Repeat doses 0.5 mg over 30 seconds repeated at 1-minute intervals

Maximum total cumulative 
dose

3mg (usual dose 1-3 mg) patients with a partial response at 3 mg ay require 
additional titration up to a total dose of 5 mg. If a patient has not responded 
5 minutes after cumulative dose of 5 mg, the major cause of sedation is not 
likely due to benzodiazepines.
In the event of resedation: May repeat doses at 20 –minutes intervals with 
maximum of 1 mg/dose and 3mg/hour.

• Contraindications
 - Epileptics who have received prolonged benzodiazepine therapy; there is a serious risk of 

convulsions, and it may be safer to await spontaneous elimination of the excesas benzodiaz-
epione from the body, giving supportive treatment in the meantime.

 - Patients receiving a benzodiazepine for control of a potentially life-threatening condition 
(e.g., control of intracranial pressure or status epilepticus). 

 - Patients exhibiting manifestations of serious cyclic antidepressant overdosage.1 (See Sei-
zures under Cautions).

 - Known hypersensitivity to flumazenil or benzodiazepines or any ingredient in the formula-
tion.

• Side effects and toxicity
 - Nausea, vomiting and flushing.
 - If wakening is too rapid, the patient may experience agitation, anxiety and fear.
 - Transient increase in blood pressure and heart rate in intensive care patients.
 - Very rarely:  convulsions (particularly in epileptics).

• Precautions
 - Benzodiazepines dependence: it may precipitate withdrawal symptoms. 
 - Ensure neuromuscular blockade cleared before giving.
 - Avoid rapid injection in high-risk or anxious patients and following major surgery.
 - Hepatic impairment.
 - Elderly, children, pregnancy and breast-feeding.
 - Use caution in ethanol-dependent patients.

Pharmaceutical information

• Dosage form into EDL
 - FLUMAZENIL 0.5 mg, 1 mL AMPOULE.

• Storage 
 -  Store at 15–30°C.
 -  Discard unused solution 24 hours after initial entry into a syringe or mixture with any of the 

compatible solutions.
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METHYLENE BLUE
General information

Methylene blue is used in treatment of drug-induced methaemoglobulinaemia as in nitrite pois-
ining.
In high doses, it may itself cause methaemoglobinemia. 

Clinical information

• Indications
 - Methemoglobinemia, particularly induced by drug poisoning.
 - Antidote for cyanide poisoning.
 - Indicator dye.
 - Treatment \ prevention of ifosfamide-induced encephalopathy.
 - Topically, in conjunction with polychromatic light to photo inactivate viruses such herpes 

simplex, alone or in combination with vitamin C for the management of chronic urolithiasis.

• Dosage and administration
 - By I.V injection 1-2 mg/kg over several minutes. Repeat if required after one hour
 - Children and Adults: Methemoglobinemia: I.V: 1-2 mg/kg or 25-50mg/m2 over several min-

utes; may be repeated in 1 hour if necessary.
 - Adults:
 - Genitourinary antiseptic: Oral: 65-130 mg 3 times/ day with a full glass of water ( maxi-

mum: 390 mg/day).

• Contraindications
 - Glucose-6-phosphate dehydrogenase deficiency.
 - Do not use to treat methaemoglobinaemia induced by sodium nitrite during the treatment of 

cyanide poisoning since cyanide binding will be reduced with resultant increased toxicity.
 - Renal failure
 - Intrathecal admin
 - Pregnancy category C

  
• Side effects and toxicity

 - After high dose, it may cause nausea, vomiting, abdominal and chest pain, headache, dizzi-
ness, mental confusion, profuse sweating, dyspnoea and hypertension.

 - Methaemoglubinemia and haemolysis. 

• Precautions
 - It imparts a blue colour to urine and skin, which may hinder detection of cyanosis.
 - SC admin/extravasation may cause necrosis.

Serotonin syndrome:
 - Avoid coadministration with serotonergic psychiatric drugs (e.g., SSRIs, SNRIs, TCAs, 

MAOIs) due to increased risk of serotonin syndrome, unless indicated for life-threatening 
conditions or when urgent treatment is required such as emergency treatment of methemo-
globinemia, ifosfamide-induced encephalopathy, or cyanide poisoning; methylene blue may 
increase serotonin CNS levels by MAO-A inhibition

 - If methylene blue must be administered to a patient currently taking a serotonergic drug, 
stop serotonergic drug immediately and monitor for CNS toxicity; serotonergic therapy may 
be resumed 24 hours after the last dose of methylene blue, or after 2 weeks of monitoring (5 
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weeks if fluoxetine was taken), whichever comes first
 - If possible, discontinue serotonergic psychiatric medication at least 2 weeks in advance of 

methylene blue treatment; fluoxetine, should be stopped at least 5 weeks in advance due to 
longer half-life

Pharmaceutical information

• Dosage form into EDL
 - METHYLENE BLUE 1% AMPOULES.

• Storage
 - keep at controlled room temperature
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NALOXONE 
General information

Naloxone is an opioid antagonist, the specific antidote against opioid poisoning. It has a shorter 
duration of action (45 minutes) than many opioids. It is used to reverse the coma and respiratory 
depression of opioid overdose.

Administration of naloxone produces no profound effects in normal individuals. However, in 
patients addicted to opioids, antagonists rapidly reverse the effect of agonists, such as heroin, and 
precipitate the symptoms of withdrawal.

Adverse effects tend not to be a problem with naloxone at therapeutic doses.

Clinical information

• Indications
 - Overdosage with opioids.
 - Postoperative respiratory depression attributable to opioids.
 - Opioids-inducer pruritus.
 - Refractory shock, adjunct.

• Pregnancy Risk Factor C

Pregnancy Considerations:
 - Consider the benefit to the mother and the risk to fetus before administering to pregnant 

women who is known or suspected to be opioids dependent. 
 - May precipitate withdrawal in both mother and fetus.

• Lactation
 - Excretion in breast milk\Use caution.

• Dosage and administration
 - I.M., I.V. (preferred), and SubQ routes are available.
 - Opiate intoxication:

Children: 
 - Birth (including premature infants) to 5 years or <20 Kg: Initial :0.1 mg/Kg ; repeat every 

2-3 minutes if needed; may need to repeat doses every 20-60 minutes; may administer I.M. 
or SubQ in divided doses.

 - >5 years or ≥20 Kg: 2mg/dose; if no response repeat every 2-3 minutes; may need to repeat 
doses every 20-60 minutes.

 - Continuous infusion: I.V: If continuous infusion is required, calculate dosage/hour based 
on effective intermittent dose used and duration of adequate response seen or use 2/3 of the 
initial naloxone bolus on an hourly basis; titrate dose (typically 0.04-0.16 mg/kg/hour for 
2-5 days in children; 1/2  of the initial bolus dose should be re-administered 15 minutes after 
initiation of the continuous infusion to prevent a drop in naloxone levels; increase infusion 
rate as needed to assure adequate ventilation and prevent withdrawal symptoms.

Adults:
 - I.V: Titrate by 0.05-0.01 mg increments to 0.4-2 mg every 2-3 minutes as needed; may need 

to repeat doses every 20-60 minutes, if no response is observed after 10 mg, question the 
diagnosis.

 - Continuous infusion: I.V: calculate dosage/hour based on effective intermittent dose used 
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and duration of adequate response seen or use 2/3 of the initial naloxone bolus on an hourly 
basis (typically 0.25-6.25 mg/ hour); 1/2 of the initial bolus dose should be re-administered 
15 minutes after initiation of the continuous infusion to prevent a drop in naloxone levels; 
adjust infusion rate as needed to assure adequate ventilation and prevent withdrawal symp-
toms.

 - I.M., SubQ: 0.4-0.8 mg; repeated as necessary. 
 - Narcotic Overdose:
 - Adults: I.V: 0.4-2 mg every 2-3 minutes as needed; may need to repeat doses every 20-60 

minutes, if no response is observed after 10 mg, question the diagnosis .Note use 0.1-0.2 mg 
increments in patients who are opioid dependent and in postoperative patients to avoid large 
cardiovascular changes.

• Side effects and toxicity
 - Nausea and vomiting reported.
 - Severe sympathicomimetic effects can occur, including hypertension, tachycardia, fibrilla-

tion and even acute pulmonary edema.

• Precautions
 - Physical dependence on opioids. In these cases, use of naloxone can precipitate an acute 

withdrawal reaction. 
 - Cardiac irritability, cardiovascular disease and those receiving cardiotoxic drugs.

Pharmaceutical information

• Dosage form into EDL:
 - NALOXONE HCl 0.4 mg/mL, 1 mL AMPOULES.

• Storage:
 - Store in airtight containers and protect from light.
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NEOSTIGMINE 
General information

Neostigmine is an anticholinesterase used mainly for its effects on skeletal muscle. It is the spe-
cific drug for reversal of non-depolarising blockade. It  acts within the first minute of IV injection 
and lasts for 20-30 minutes. 

Clinical information

• Indications
 - Post-operative reversal of muscle relaxation produced by competitive (non-depolarising) 

muscle relaxants
 - Myasthenia gravis (long-term management).
 - To promote voiding of urine in non-obstructive urinary retention. .

• Pregnancy Risk Factor C

• Lactation
 - Excretion in breast milk.

• Dosage and administration
 -  May be administered undiluted by slow I.V. injection over several minutes. 
 - Myasthenia gravis, Diagnosis, I.M.:

Children: 0.04 mg/kg as a single dose.
Adults: 0.02 mg/kg as a single dose.

 - Myasthenia gravis, Treatment: 

Children:
Oral: 2 mg/kg/day divided every 3-4 hours.
I.M., I.V, SubQ: 0,01-0.04 mg/kg every 2-4 hours.

Adults:
Oral: 15 mg/dose every 3-4 hours up to 375 mg/day maximum ; interval between doses must be 
individualized to maximal response.
I.M., I.V, SubQ: 0.5-2.5 mg every 1-3 hours up to 10 mg/24 hours maximum.

 - Reversal of non depolarizing neuromuscular  blockade after surgery in conjunction with 
atropine (must administer atropine several minutes prior to Neostigmine) I.V:

Infants: 0.025-0.1 mg/kg/dose.
Children: 0.025-0.08 mg/kg/dose.
Adults: 0.5-1mg; total dose not to exceed 5 mg.

 - Bladder atony: Adults : I.M, SubQ:
Prevention: 0.25 mg every 4-6 hours for 2-3 days.
Treatment: 0.5-1 mg every 3 hours for 5 doses after bladder emptied.

• Contraindications
 - Intestinal or urinary obstruction.
 - Peritonitis
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• Side effects and toxicity
 - Effects of profound parasympathetic stimulation, such as nausea, vomiting, increased sali-

vation, diarrhea, abdominal cramps. bradycardia
 - Overdosage: increased gastro-intestinal discomfort, bronchial secretion, and sweating, in-

voluntary defecation and micturition, miosis, nystagmus, bradycardia, hypotension, agita-
tion, excesive dreaming, and weakness, fasciculation and paralysis.

• Drug interactions
 - Anti-arrhythmics (procainamide, quinidine and propafenone); Antibacterials (aminoglyco-

sides, clindamycin and colistin), antimuscarinics, propranolol (beta-blocker), lithium, antag-
onise effects of neostigmine.

 - Antimalarials (chloroquine and hydroxychloroquine): diminish effect of neostigmine.
 - Beta-blockers (pilocarpine): risk of arrhythmias increased.
 - Muscle relaxants: neostigmine enhaces effect of suxamethonium (but antagonises effect of 

non-deporarising muscle relaxants).

• Precautions
 - Asthma (extreme caution), bradycardia, recent myocardial infarction, epilepsy, hypotension, 

parkinsonism, vagotonia, peptic ulceration, renal impairment, 
 - In order to prevent bradycardia and other muscarinic side-effects atropine or glycopyrroni-

um should be given before or with neostigmine, but not routinely as it may mask sings of 
overdosage.

 - In myasthenia gravis the effect may decline, but can be reinduced by a brief interruption of 
treatment.

 - Peritonitis or mechanical GI or urinary tract obstruction.

Pharmaceutical information

• Dosage form into EDL
 - NEOSTIGMINE METHYLSULPHATE 2.5 mg AMPOULES.

• Storage
 - Store in airtight containers. Protect from light.
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OBIDOXIME CHLORIDE 
General information

Obidoxime is a cholinesterase reactivator.

Clinical information

• Indications
 - Adjunct to atropine in the treatment of organophosphurus poisoning.

• Dosage and administration
 - By slow I.V injection: usual adult dose 250 mg.

• Contraindications
 - Poisoning due to carbamates.
 - Poisoning to organophosphorus compounds without anticholinesterase activity.

 
• Side effects and toxicity

 - Drowsiness, dizziness, disturbances of vision, nausea, tachycardia, headache, hyperventila-
tion and muscular weakness. Closed angle glaucoma 

• Precautions
 - Renal impairment.
 - Myasthenia gravis.
 - Pregnancy: category C
 - Breast feeding not recommended

Pharmaceutical information

• Dosage form into EDL
 - OBIDOXIME CHLORIDE AMPOULES.
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PENICILLAMINE
General information

Penicillamine is a chelating agent used for heavy metal poisoning.
It has frequent but usually reversible side effects.
It is also capable of suppressing the rheumatic disease process but is too toxic for regular use in 

this condition.

Clinical information

• Indications
 - Copper and lead poisoning.
 - Wilson’s disease.
 - Cystinuria.
 - Adjunctive treatment of rheumatoid arthritis.

• Pregnancy Risk Factor D 
 - Allowed only in Wilson’s: not to exceed 750 mg/d; 

• Lactation
 - Excretion in breast milk.

• Dosage and administration
 - Wilson’s disease (dose titrated to maintain urinary copper excretion > 2 mg/day); Decrease 

dose for surgery and during last trimester of pregnancy.
 - Children <12 years: 20 mg/kg/day in 2-3 divided doses, round off to the nearest 250 mg 

dose; maximum 1g/day.
 - Adults: 250 mg 4 times/day ( maximum in older adults :750 mg/day)

 - Lead poisoning: In acute poisoning, continue until blood lead level is < 15 mcg/dl; may also 
be used in other heavy metals poisoning:

Children: 20-30 mg/kg/day, administered in 3-4 divided doses initiating treatment at 25% of this 
dose and gradually increasing to the full dose over 2-3 weeks may minimize adverse reactions.
Adults: 5 mg/kg (maximum dose: 500 mg) every 6 hours

 - Arsenic poisoning:
Children: 100 mg/kg/day in divided doses every 6 hours for 5 days; maximum: 1 g/day.
Adults: 500 mg 4 times /day for 5 days.

• Contraindications
 - Hypersensitivity to penicillin or penicillamine.
 - Lupus erythematosus. 
 - Pregnancy and breast-feeding.
 - Patients with previous penicillamine-related a plastic anemia.
 - Rheumatoid arthritis and cystinuria

• Side effects and toxicity
 - Anorexia, nausea and vomiting, oral ulceration and stomatitis, and impaired taste sensitivity 

is common, and fever and skin reactions.
 - Blood disorders as thrombocytopenia, neutropenia, agranulocytosis and aplastic anaemia.
 - Proteinuria, rarely haematuria (withdraw immediately).
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 - Hemolytic anaemia, nephrotic syndrome, lupus erythematosus-like syndrome, myasthenia 
gravis-like syndrome, polymyositis, dermatomyositis, alopecia, bronchiolitis and pneumo-
nitis,   pemphigus, Stevens-Johnson syndrome.

• Drug interactions
 - Golg, chloroquine, hydroxychloroquine, immunosuppresive treatment: avoid concurrent 

use.
 - Iron: avoid within 2 hours of a dose of penicillamine.
 - Antacids, iron and zinc: reduced absorption of penicillamine.
 - Use caution in elderly.
 - Avoid use it with gold sodium thiomalate

• Precautions
 - Use with caution in renal impairment since it is excreted largely in the urine.
 - Blood counts (including platelets) and urine examination should be monitored.
 - Avoid if possible in pregnancy; fetal defects have been described.
 - Antacids, digoxin and iron (PO) decrease levels and/or activity
 - Reactive airway disease associated with obliterative bronchiolitis.
 - Increases the body’s requirement for pyridoxine.
 - Potential for development of (reversible) myasthenia gravis and other neurologic symptoms.

Pharmaceutical information

• Dosage form into EDL
 - PENICILLAMINE 250 mg CAPSULES.

• Storage
 - Store in airtight containers.
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5. ANTICONVULSANTS – ANTIEPILEPTICS

Introduction
Epilepsy is not a single entity: it is a family of different recurrent seizure disorders that have in 

common the sudden, excessive and disorderly discharge of cerebral neurons. This results in abnormal 
movements or perceptions that are of short duration but that tend to recur.

The object of treatment is to prevent the occurrence of seizures by maintaining an effective plasma 
concentration of the drug. Careful adjustment of doses is necessary, starting with low doses and in-
creasing gradually until seizures are controlled or there are overdose effects.

The frequency of administration is determined by the plasma half-life. Young children metabolize 
antiepileptics more rapid than adults and therefore require more frequent doses and higher amount per 
kilogram body-weight.

Combination therapy with antiepileptics should not be used without very good reason. Interactions 
between antiepileptics are complex and may enhance toxicity without increase the antiepileptic’s 
effect. 

     
Abrupt withdrawal of antiepileptics, particularly the barbiturates and benzodiazepines, should be 

avoided, as this may precipitate severe rebound seizures.

The decision to withdraw antiepileptic drugs from a seizure-free patient, and its timing, is often 
difficult and depends on individual circumstances. Even in patients who have been seizure-free for 
several years, there is a significant risk of seizure recurrence on drug withdrawal.

Discontinuing Anticonvulsant Agents
After a person has been seizure free for typically 2-5 years, physicians consider discontinuing 

the medication. Many patients outgrow many epileptic syndromes of childhood and need not take 
anticonvulsants. However, the recurrence rate during adulthood for patients with juvenile myoclonic 
epilepsy (JME) is about 80-90% in 2 years, despite many years of being seizure free with low doses 
of appropriate anticonvulsants. The relapse rate for adults is about 40-50%; for children, it is about 
25%. This difference is probably due to the different epileptic syndromes that are prevalent in the 2 
populations. 

Risk of seizure recurrence
Many neurologists use the risk factors for new-onset seizures to assess patients for discontinuation 

of anticonvulsants. A normal sleep-deprived electroencephalogram (EEG) and normal brain magnetic 
resonance image (MRI) lower the risk of relapse after discontinuation, whereas epileptiform or focal 
abnormalities on a sleep-deprived EEG and/or focal cortical abnormalities on a brain MRI significant-
ly increase the risk. 

Other factors associated with an increased risk of seizure recurrence after discontinuation includes 
the following:

 - Abnormal EEG (worse if epileptiform discharges or focal abnormalities are present).
 - Abnormal brain MRI (especially injury in cortical and limbic regions).
 - Several seizure types (worse if tonic or atonic seizures are present).
 - High number and frequency of seizures.
 - Long duration of epilepsy before the seizures are controlled.
 - Short duration of seizure freedom.
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Seizure relapse
About 75% of relapses after discontinuation occur in the first year, and at least 50% of patients 

who have another seizure do so in the first 3 months. Therefore, advise the patients to observe 
strict seizure precautions (including not driving) during tapering and for at least 3 months after 
discontinuation, depending on state laws. Driving is an impediment in some patients, who may opt 
to continue therapy. 

Some authors recommend that all anticonvulsants, except primidone, phenobarbital, and benzo-
diazepines, be gradually discontinued over 6-10 weeks, if they were used for a long period. Discon-
tinue primidone, phenobarbital, and benzodiazepines over 10-16 weeks. 

In patients receiving several antiepileptic drugs, only one drug should be withdrawn at a time.

Patients suffering from epilepsy may drive a motor vehicle, but not a heavy goods or public ser-
vice vehicles. Patients affected by drowsiness should not drive or operate machinery.

ANTICONVULSANTS AND PREGNANCY
There is some increased risk of teratogenicity associated with the use of antiepileptic’s drugs, in 

particular with the use of carbamazepine, phenytoin and valproate. However, most (>90%) epilep-
tic mothers treated with antiepileptic drugs bear normal children, and it has to be borne in mind that 
there is also a  higher incidence of malformations among children of epileptic mothers who  receive 
no drugs at all. 

In conclusion: 
 - Depending upon frequency and severity of seizures on the individual patient, cautious re-

duction of dosage to a minimum may be feasible and advisable particularly in the first 
trimester. 

 - It is not recommended discontinue anticonvulsant drugs given to prevent major seizures 
because of the strong possibility of precipitating status epilepticus with attendant hypoxia.

 - In view of the increased risk of teratogenicity with carbamazepine, phenytoin and val-
proate, to prevent recurrence of neural tube defect women should receive folic acid.

 - In addition, to prevent neonatal bleeding associated with these drugs, prophylactic vitamin 
K1 is recommended for the mother before delivery.

Bear in mind that the kinetics of drugs change during pregnancy and it may be necessary to alter 
the dose.

Woman of childbearing age should take folic acid at least 1 mg/d to decrease the rate of neu-
ral-tube malformations in the fetus. In addition, evidence strongly suggests that, during pregnancy, 
women should take the medication that best controls their epilepsy. Switching medications during 
pregnancy is not recommended because of the risk of losing seizure control. Furthermore, women 
should be treated with only 1 anticonvulsant rather than polytherapy. Data from Japan show an 
exponential risk of birth defects as anticonvulsants are added in polytherapy.

Breast-feeding is acceptable with all antiepileptics at normal doses, with the possible exception 
of the barbiturates and ethosuximide.

All infants should be monitored for sedation, feeding difficulties, adequate weight gain, and 
developmental milestones. Infants should also be monitored for adverse effects associated with the 
antiepileptic drug particularly with newer antiepileptics, if the antiepileptic is readily transferred 
into breast-milk causing high infant serum-drug concentrations (e.g. ethosuximide, lamotrigine, 
primidone, and zonisamide), or if slower metabolism in the infant causes drugs to accumulate (e.g. 
Phenobarbital and lamotrigine).

Women on contraception
Enzyme-inducing anticonvulsants, such as carbamazepine, phenytoin, phenobarbital, primidone, 

felbamate, lamotrigine, opiramate, and oxcarbazepine, decrease the efficacy of birth control pills. 
Some anticonvulsants cause this drug interaction in a dose-dependent manner, with a negligible 
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effect at low doses. Some obstetricians use a high-dose estrogen-progesterone pill. An alternative 
and possibly preferred approach is to use a second method of contraception.

Children, neonates, and elderly patients
Children and neonates tend to require similar loading doses per kilogram of body weight, but they 

tend to metabolize the drugs faster than adults. This younger population also has rapid increases in 
the total volume of distribution. 

Elderly patients present the opposite problem to that of neonates and children, in which there is 
a need for lowered initial and maintenance doses, owing to a slowed hepatic metabolism, decreased 
renal clearance, and decreased volumes of distribution, which are normal features of the aging pro-
cess.

Patients with hepatic and renal insufficiency
Gabapentin and levetiracetam are excreted mostly by means of renal clearance. Their doses could 

be adjusted for renal insufficiency. These agents are useful in patients with hepatic failure, especially 
when a drug-induced etiology is suspected. Lamotrigine, which is metabolized by means of glucuro-
nidation, a phase II reaction, is also used in some patients with hepatic insufficiency. 

Considerable data are available on the use of phenytoin in both hepatic and renal insufficiency. 
However, phenytoin is not a preferred medication because of its nonlinear kinetics, hepatic autoin-
duction, numerous drug interactions, and high degree of protein binding. Among all anticonvulsants, 
phenytoin, valproic acid, and felbamate have been associated with acute hepatic injury.

First choice treatment

 - PARTIAL SEIZURES WITH OR WITHOUT SECONDARY GENERALIZATION:
Carbamazepine, phenytoin, lamotrigine, valproic acid, and oxacarpazine.
 

 - TONIC-CLONIC GENERALISED SEIZURES (GAND MAL): 
Carbamazepine, Phenytoin and Sodium Valproate.

 - ABSENCE SEIZURES (PETIT MAL): 
Ethosuximide and Sodium Valproate.

 - MIOCLONIC SEIZURES: 
Sodium Valproate, Clonazepam and Ethosuximide.

 - ATYPICAL ABSENCE, ATONIC, AND TONIC SEIZURES: 
Phenytoin, Sodium Valproate, Clonazepam, Ethosuximide and Phenobarbitone.

Also included in this group is magnesium sulphate, which has very limited use in Palestine, but 
can be of value for the prevention of recurrent seizures in some cases of eclampsia.

• CARBAMAZEPINE
• CLONAZEPAM
• LAMOTRIGINE
• MAGNESIUM SULPHATE
• PHENOBARBITAL SODIUM
• PHENYTOIN SODIUM
• TOPIRAMATE
• VALPROIC ACID (SODIUM VALPROATE)
• VIGABATRIN
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CARBAMAZEPINE
General information

Carbamazepine is highly effective for all partial seizures (simple and complex) and is often the 
drug of firs choice. In addition the drug is highly effective for tonic-clonic seizures and is used to 
treat trigeminal neuralgia. It has occasionally been used in manic depressive patients to ameliorate 
the symptoms. It has generally fewer side effects than phenytoin or the barbiturates.

In addition: for mood disorders (see section 24.2)

Clinical information 

• Indications
 - All forms of epilepsy except primary generalized epilepsy and absence seizures.
 - Trigeminal neuralgia
 - Acute manic and mixed episodes associated with bipolar one disorder.

• Pregnancy Risk Factor D

Pregnancy Considerations:
 - Adverse effects were observed in animal reproduction studies and also in human.
 - It crosses the placenta and accumulates in fetus tissues.
 - Dysmorphic facial features, cranial defects, cardiac defects, spina bifida are reported.
 - Nausea, vomiting, and feeding have also been reported in the neonate following maternal 

carbamazepine use. 
 - Epilepsy itself, the number of medications, genetic factor, or combination of these probably 

influences the teratogenicity of anticonvulsant therapy.

• Lactation
 - Enters breast milk.

• Dosage and administration
Oral
Epilepsy

 - Children <6 years of age: Initially, 10–20 mg/kg daily in 2–3 divided doses as chewable or 
conventional tablets or 4 divided doses as suspension.  Increase dosage at weekly intervals 
to achieve optimal clinical response, which is generally achieved at maintenance dosages 
<35 mg/kg daily in 3 or 4 divided doses. If clinical response not achieved, obtain plasma 
carbamazepine concentrations to determine if in therapeutic range. Safety of dosages >35 
mg/kg in a 24-hour period not established. 

 - Children 6–12 years of age: Initially, 100 mg twice daily as tablets (chewable, conventional, 
or extended-release) or 50 mg 4 times daily as oral suspension. Increase dosage at weekly 
intervals by up to 100 mg daily using a twice daily divided dosage regimen as extended-re-
lease tablets or a 3 or 4 times daily divided dosage regimen as conventional or chewable 
tablets or oral suspension until optimal response obtained, up to a maximum dosage of 1 g 
daily. When adequate seizure control is achieved, adjust dosage to minimum effective level, 
usually 400–800 mg daily.

 - Children > 12 years and adults : Initially, 200 mg twice daily as tablets (chewable, conven-
tional, or extended-release) or capsules or 100 mg 4 times daily as oral suspension.

Maximum recommended daily doses:
Children 12-15years: 1000 mg/day 
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Children >15 years: 1200 mg/day
Adults: 1600 mg/day; however, some patients have required 

up to 1.6-2.4 g/day.

Neuropathic Pain
Trigeminal Neuralgia
Oral 
Initially, 100 mg twice daily as tablets (conventional or ex-

tended-release), 200 mg once daily as extended-release cap-
sules, or 50 mg 4 times daily as suspension on the first day of 
therapy. 

Increase dosage gradually by up to 200 mg daily using 200-
mg increments for capsules, 100-mg increments every 12 hours 
for conventional or extended-release tablets, or 50-mg incre-
ments 4 times daily for the suspension until pain is relieved up 
to a total dosage of 1.2 g daily. The dosage necessary to relieve 
pain may range from 200 mg to 1.2 g daily. 

After pain control is achieved, maintenance dosage of 400–
800 mg daily is usually adequate; some patients may require as 
little as 200 mg daily while others may require 1.2 g daily. 
At least once every 3 months, make attempt to decrease dosage 
to minimum effective level or to discontinue. 

Bipolar disorder
Adults: Initial : 400 mg/day in 2 divided doses ( tablets, ex-

tended release tablets, or extended release capsules) or 4 divided 
doses ( oral suspension);  may adjust by 200 mg/day increments 
;maximum dose 1600 mg/day.

• Contraindications
 - AV conduction abnormalities (unless paced). History of 

bone marrow depression.
 - Porphyria.
 - Patients on MAO inhibitors.
 - Concurrent use of nefazodone.

• Side effects and toxicity
 - Nausea and vomiting, dizziness, drowsiness, headache, 

ataxia, confusion, disorders of eye movement (nystag-
mus, diplopia) and (in elderly subjects) agitation are 
fairly common. Constipation or diarrhoea and anorexia 
are seen. Mild transient generalized erythematous rash 
with fever can occur. .

 - Blood disorders: leucopenia, thrombocytopenia, agranu-
locytosis and aplastic anaemia.

 - Others: hepatitis, acute renal failure, Stevens-Johnson 
syndrome, thromboembolism, cardiac conduction dis-
turbances, photosensitivity, depression, impotence.

• Drug interactions
 - Other antiepileptics: may enhance toxicity, increased se-

dation and reductions in plasma concentration.
 - Alcohol: CNS side effects enhanced.
 - Antibacterials: plasma concentration increased by clari-

thromycin, erythromycin and isoniazid.
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 - Antidepressants, antimalarials, antipsychotics: antagonism of anticonvulsant effects.
 - Calcium channel blockers: diltiazen and verapamil enhance effect of carbamazepine.
 - Oral contraceptives: carbamazepine is a hepatic enzime-inducer; the effectiveness of oral 

contraceptive may be considerably reduced, resulting in pregnancy.
 - Ulcer-healing drugs: increased plasma carbamazepine concentration.
 - Oral anticoagulant and theophylline: decreased effect.
 - The levels and effects of it increased by Antifungal, Allopurinol, and Thiazide Diuretics.

• Precautions
 - Hepatic or renal impairment, cardiac disease, skin reactions, history of haematological reac-

tion to other drugs, glaucoma.
 - Sudden withdrawal may precipitate convulsions or status epilepticus.
 - In pregnancy, the dose should be reduced to the lowest possible level.
 - Since the effect of oral contraceptives can be impaired, additional contraceptive precautions 

should be taken whilst taken carbamazepine and for at least 7 days after stopping it.
 - Coadministration of carbamazepine and nefazodone may lead to insufficient plasma levels 

of nefazodone; combination is contraindicated.
 - Use with caution in patients with increased intraocular pressure.
 - FDA Warning on potential suicidal behavior
 - Discontinue if significant bone marrow depression occurs
 - Withdraw gradually
 - Increased risk of agranulocytosis and aplastic anemia
 - May exacerbate absence seizures
 - Bipolar mania: efficacy inconsistent, APA recommends use after failure of or resistance to 

lithium and valproate
 - May render oral contraceptives ineffective
 - Higher risk of potentially fatal skin reactions (SJS/TEN) in patients of Asian ancestry (ge-

netic testing recommended)
 - Not a simple analgesic, do not use to relief minor aches or pains

Pharmaceutical information

• Dosage form into EDL 
 - CARBAMAZEPINE 2% 250 mL SYRUP.
 - CARBAMAZEPINE 200 mg TABLETS 
 - CARBAMAZEPINE 200 mg CR TABLETS.

• Storage 
Tablets

 - Store tablets in tight & light-resistant containers at ≤30°C. 
 - Keep in dry location, away from excessive moisture.123
 - Store extended-release tablets in tight, light-resistant containers, protected from moisture at 

15–30°C.

Suspension
 - Store in tight, light-resistant containers at ≤30°C.
 - Avoid freezing.
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CLONAZEPAM
General information

This benzodiazepine has been developed as an anticonvulsant. 
However, it is a typical benzodiazepine and sedation may be prominent.

Clinical information 

• Indications
 - All forms of epilepsy.
 - Alone or as an adjunct in the treatment of petit mal variant (Lennox-Gastaut), akinetic, and 

myoclonic seizures; petit mal (absence) seizures unresponsive to succimides; panic disorder 
with or without agoraphobia.

 - Treatment of hyperekplexia (startle disease)
 - Treatment of recurrent, acute repetitive seizures

• Pregnancy Risk Factor D

Pregnancy Considerations:
 - Clonazepam was shown to be teratogenic in some animal studies.
 - Clonazepam crosses the placenta.
 - Teratogenic effects have been observed with some benzodiazepines.
 - The incidence of premature birth and low birth weights may be increased following mater-

nal use of benzodiazepines; hypoglycemia, respiratory problems in the neonate may occur 
following exposure late in pregnancy.

• Lactation
 - Enters breast milk.

• Dosage and administration
• Seizure Disorders:

Pediatric Patients
 - Infants and children <10 years of age or weighing <30 kg: Initially, 0.01–0.03 mg/kg daily; 

initial dosage should not exceed 0.05 mg/kg daily given in 2 or 3 divided doses.
 - Increase dosage by no more than 0.5 mg every third day until seizure control is achieved 

with minimal adverse effects. Maintenance dosage of 0.1–0.2 mg/kg daily.
 - Children ≥10 years of age or weighing ≥30 kg: Initial dosage should not exceed 1.5 mg daily 

given in 3 divided doses.
 - Increase dosage in increments of 0.5–1 mg every third day (up to a maximum dosage of 20 

mg daily) until seizure control is achieved with minimal adverse effects
• Maximum 0.2 mg/kg daily.

Adults
 - Initial dosage should not exceed 1.5 mg daily given in 3 divided doses. Increase dosage 

in increments of 0.5–1 mg every third day (up to a maximum dosage of 20 mg daily) until 
seizure control is achieved with minimal adverse effects.

 - Maximum 20 mg daily.

Administration 
 - Oral Administration
 - Administer orally as conventional or orally disintegrating tablets.
 - Administer in 3 equally divided doses for the treatment of seizure disorders; if doses are not 
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equally divided, give the largest dose at bedtime.
 - Administer in 2 equally divided doses for the management of panic disorder; alternatively.
 - Administer the entire dosage at bedtime to reduce the inconvenience of somnolence.
 - Conventional Tablets, Swallow tablet whole with water.

• Contraindications
 - Respiratory depression.
 - Acute pulmonary insufficiency.
 - Known hypersensitivity to benzodiazepines. 
 - Breast-feeding, because of risk of sedation of the infant.
 - Significant liver diseases, narrow-angle glaucoma 
 - Acute alcohol intoxication 
 - Myasthenia gravis (allowable in limited circumstances) 
 - Depressed neuroses, psychotic reactions 
 - IV use in shock, coma, depressed respiration, patients who recently received other respira-

tory depressants

• Side effects and toxicity
 - Drowsiness, fatigue, dizziness, muscle hypotonia, coordination disturbances.
 - Hypersalivation in infants. Somnolence 
 - Paradoxical aggression, irritability and mental changes.
 - Overdosage: requires emergency treatment.

• Drug interactions
 - Alcohol, anaesthesics, opioid analgesics, antidepressants, anti histamines, antipsychotics, 
disulfiram, muscle relaxants: enhanced sedative effect.

Ulcer-healing drugs: cimetidine inhibits metabolism of benzodiazepines.
 - Oral contraceptives: (the effectiveness of oral contraceptive may be considerably reduced, 

resulting in pregnancy).

• Precautions
 - DRIVING:  drowsiness may affect the performance of skilled tasks, effect of alcohol en-

hanced.
 - Abrupt withdrawal of benzodiazepines should be avoided.
 - Respiratory disease, hepatic and renal impairment.
 - Elderly and debilitated.
 - Porphyria.
 - In pregnancy, there is probably little risk of malformations, but in later pregnancy, clonaze-

pam should be avoided because of sedation of the offspring. 

Pharmaceutical information

• Dosage form into EDL 
 - CLONAZEPAM 2 mg TABLETS.
 - CLONAZEPAM 2.5 mg/mL 10 mL DROPS.

• Storage
 - Store at 25°C, may be exposed to 15–30°C.
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LAMOTRIGINE
General information

 Lamotrigine is a phenyltriazine anticonvulsant; structurally unrelated to other currently avail-
able anticonvulsants. Its mechanism of action is unknown. It is thought to block sodium channel 
membranes, which in turn inhibits release of the neurotransmitters glutamate and aspartate in brain.

Clinical information

• Indications

Seizure Disorders
 - Immediate-release formulations (e.g., conventional tablets, chewable/dispersible tablets, 

orally disintegrating tablets): Management (in combination with other anticonvulsants) 
of partial seizures, with or without secondary generalization, or primary generalized ton-
ic-clonic seizures in adults and children ≥2 years of age.

 - Adults and adolescent’s ≥16 years of age with partial seizures who are receiving a hepat-
ic enzyme-inducing anticonvulsant (e.g., carbamazepine, phenobarbital, phenytoin, primi-
done) or valproic acid as monotherapy may be converted to immediate-release lamotrigine 
monotherapy.

 - Extended-release tablets: Management (in combination with other anticonvulsants) of par-
tial seizures, with or without secondary generalization, or primary generalized tonic-clonic 
seizures in adults and adolescents ≥13 years of age.

 - Immediate-release formulations: Management (in combination with other anticonvulsants) 
of generalized seizures associated with Lennox-Gastaut syndrome in adults and children ≥2 
years of age.

 - Safety and efficacy of lamotrigine not established as initial monotherapy; for conversion 
from monotherapy with anticonvulsants other than hepatic enzyme-inducing anticonvul-
sants (e.g., carbamazepine, phenobarbital, phenytoin, and primidone) or valproic acid; or for 
simultaneous conversion  to monotherapy from ≥2 concomitant anticonvulsants.

Bipolar Disorder
 - Immediate-release formulations: Maintenance therapy of bipolar 1 disorder to prevent or 

attenuate recurrences of bipolar episodes in adult patients who remain at high risk of relapse 
following treatment of an acute depressive or manic episode. Considered by the American 
Psychiatric Association (APA) to be an alternative to first-line maintenance therapies (e.g., 
lithium, valproic acid, divalproex). May be more effective in preventing depressive episodes 
than manic episodes.

 - Efficacy in the acute treatment of mood episodes has yet to be fully established, but lamo-
trigine is considered a first-line agent by the APA for the management of acute depressive 
episodes in patients with bipolar disorder† and an alternative to lithium, valproic acid, or 
divalproex in the management of patients with rapid cycling bipolar disorder†, particularly 
in those with the bipolar 2 form of rapid cycling.

• Pregnancy Risk Factor Category C
 - Decreases fetal folate concentrations in rats, an effect known to be associated with terato-

genesis in animals and humans.
 - Possible association between lamotrigine exposure during the first trimester of pregnancy 

and cleft lip or cleft palate in infants.
 - Physiologic changes during pregnancy may affect plasma lamotrigine concentrations and/or 

therapeutic effect. Adjust dosage to maintain clinical response if necessary.
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• Lactation
 - Distributed into milk. Discontinue nursing or drug.

• Dosage and administration

Partial seizures, generalized seizures of Lennox-Gastaut syndrome, and primary generalized ton-
ic-clonic seizures in patients receiving valproate:

 - Adults and children ages 12 and older: 25 mg P.O. every other day during weeks 1 and 2; 
then 25 mg daily during weeks 3 and 4. Then week 5 onwards to maintenance, increase 
dosage by 25 to 50 mg/day every 1 to 2 weeks. Usual maintenance dosage is 100 to 400 
mg/day in one or two divided doses. For those taking valproate alone, maximum dosage is 
200 mg/day.

 - Children ages 2 to 12: 0.15 mg/kg/day P.O. (rounded down to nearest whole tablet) in one or 
two divided doses during weeks 1 and 2; then 0.3 mg/kg/day P.O. (rounded down to nearest 
whole tablet) in one or two divided doses during weeks 3 and 4. Then week 5 onwards to 
maintenance, increase every 1 to 2 weeks as 0.3 mg/kg/day (rounded down to nearest whole 
tablet) added to previously administered daily dose. Usual maintenance dosage is 1 to 5 mg/
kg/day. Maximum dosage is 200 mg/day in one or two divided doses. For patients taking 
valproate alone, maintenance dosage is 1 to 3 mg/kg/day. May need to increase maintenance 
dose by as much as 50% in patients weighing less than 30 kg (66 lb), based on clinical re-
sponse.

Partial seizures, generalized seizures of Lennox-Gastaut syndrome, and primary generalized ton-
ic-clonic seizures in patients receiving antiepileptic drugs (AEDs) other than carbamazepine, phe-
nytoin, phenobarbital, primidone, or valproate:

 - Adults and children ages 12 and older: 25 mg P.O. every day during weeks 1 and 2; then 50 
mg daily during weeks 3 and 4. Increase by 50 mg/day every 1 to 2 weeks. Usual mainte-
nance dosage is 225 to 375 mg/day in two divided doses.

 - Children ages 2 to 12: 0.3 mg/kg/day P.O. in one or two divided doses (rounded down to 
nearest whole tablet) during weeks 1 and 2; then 0.6 mg/kg/day P.O. in two divided dos-
es (rounded down to nearest whole tablet) during weeks 3 and 4. Then week 5 onwards 
to maintenance, increase every 1 to 2 weeks as 0.6 mg/kg/day (rounded down to nearest 
whole tablet) added to previously administered daily dose. Usual maintenance dosage is 
4.5 to 7.5 mg/kg/day (maximum, 300 mg/day) in two divided doses. May need to increase 
maintenance dose by as much as 50% in patients weighing less than 30 kg, based on clinical 
response.

Partial seizures, generalized seizures of Lennox-Gastaut syndrome, and primary generalized ton-
ic-clonic seizures in patients receiving carbamazepine, phenytoin, phenobarbital, or primidone, but 
not receiving valproate:

 - Adults and children ages 12 and older: 50 mg/day P.O. during weeks 1 and 2; then 100 mg/
day in two divided doses during weeks 3 and 4. Then week 5 onwards to maintenance, in-
crease by 100 mg/day every 1 to 2 weeks. Usual maintenance dosage is 300 to 500 mg/day 
in two divided doses.

 - Children ages 2 to 12: 0.6 mg/kg/day P.O. in two divided doses (rounded down to nearest 
whole tablet) during weeks 1 and 2; then 1.2 mg/kg/day in two divided doses (rounded 
down to nearest whole tablet) during weeks 3 and 4. Then week 5 onwards to maintenance, 
increase every 1 to 2 weeks as 1.2 mg/kg/day (rounded down to nearest whole tablet) add-
ed to previously administered daily dose. Usual maintenance dosage is 5 to 15 mg/kg/day 
(maximum, 400 mg/day) in two divided doses. May need to increase maintenance dose by 
as much as 50% in patients weighing less than 30 kg, based on clinical response.
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Conversion to monotherapy for seizures in patients receiving carbamazepine, phenytoin, pheno-
barbital, primidone, or valproate as a single agent:

 - Adults and children ages 16 and older: Usual maintenance dosage is 500 mg/day P.O. in two 
divided doses.

Conversion from carbamazepine, phenytoin, phenobarbital, or primidone to monotherapy with 
lamotrigine for seizures:

 -  Adults and children ages 16 and older: 50 mg/day P.O. during weeks 1 and 2; then 100 mg/
day in two divided doses during weeks 3 and 4. Then week 5 onwards to maintenance, in-
crease by 100 mg/day every 1 to 2 weeks. Usual maintenance dosage is 300 to 500 mg/day 
in two divided doses. After achieving lamotrigine maintenance dosage of 500 mg/day P.O., 
withdraw concomitant AED by 20% decrements each week over 4-week period.

Conversion from adjunctive therapy with valproate to monotherapy with lamotrigine for seizures:

 - Adults and children ages 16 and older: Achieve lamotrigine dosage of 200 mg/day P.O. and 
maintain previous stable valproate dosage. Maintain lamotrigine dosage of 200 mg/day and 
decrease valproate dosage to 500 mg/day by decrements no greater than 500 mg/day; main-
tain regimen for 1 week. Then increase lamotrigine dosage 300 mg/day while simultaneously 
decreasing valproate to 250 mg/day; maintain regimen for 1 week. Then discontinue val-
proate completely and increase lamotrigine dosage by 100 mg/day every week to 500 mg/day.

Maintenance treatment of bipolar I disorder to delay time to occurrence of mood episodes in 
patients treated with standard therapy for acute mood episodes:

 - Adults: Target dosage is 200 mg P.O. daily titrated over 7 weeks (or 100 mg daily in patients 
taking valproate, or 400 mg daily in patients not taking valproate who are receiving carba-
mazepine, rifampin, phenytoin, phenobarbital, or primidone). If other psychotropic drugs are 
withdrawn following stabilization, adjust lamotrigine dosage as indicated.

Dosage adjustment:
 - Moderate to severe hepatic dysfunction
 - Renal impairment
 - Heart disease
 - Starting or stopping estrogen-containing oral hormonal contraceptives
 - Concurrent use of valproate

• Contraindications
 - Lamotrigine is contraindicated in patients who have demonstrated hypersensitivity to the 

drug or its ingredients.

• Side effects and toxicity
 - Skin rash 
 - Feeling or being sick, diarrhea. 
 - Headache, back or joint aches and pains
 - Feeling dizzy, tired or sleepy, double vision 
 - Dry mouth 
 - Feeling agitated or irritable, difficulties sleeping, feeling unsteady or shaky 
 - Ashes.
 - Photosensitivity.
 - Memory and cognitive problems and headache.
 - Multi-organ hypersensitivity reactions and organ failure.
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• Drug interactions
 - Carbamazepine, phenytoin, phenobarbital and primidone: decreased lamotrigine steady-state 

level.
 - Estrogen-containing oral contraceptives, rifampin: increased lamotrigine clearance.
 - Folate inhibitors (such as methotrexate, co-trimoxazole): additive effects of lamotrigine.
 - Topiramate: increased topiramate concentrations.
 - Valproate: decreased lamotrigine clearance, increased steady-state level.
 - Liver function tests: abnormal
 - Sun exposure: photosensitivity.

• Precautions
REMS Program

 - FDA required and approved a Risk Evaluation and Mitigation Strategy (REMS) for lamo-
trigine. Goal is to inform patients about serious risks (e.g., suicidality) associated with use 
of the drug. 

Suicide
 - Attendant risk with bipolar disorder; closely supervise patients and prescribe drug in the 

smallest quantity consistent with good patient management to reduce the risk of overdosage. 
Overdosages of lamotrigine (including fatalities) have been reported.

Nervous System Effects
 - Seizure exacerbation and/or treatment-emergent status epilepticus have been reported in pa-

tients receiving lamotrigine as adjunctive therapy for seizure disorders; the incidence has 
been difficult to determine conclusively. If a change in seizure control or appearance or 
worsening of adverse effects occurs, reevaluate the use and dosage of all anticonvulsants in 
the regimen.

Sudden, Unexplained Deaths in Epilepsy
 - Higher incidence of sudden and unexplained deaths reported with immediate-release lamo-

trigine than would be expected in a healthy (non-epileptic) population; however, incidence 
is within range of estimates for patients with epilepsy or refractory epilepsy receiving a 
chemically unrelated anticonvulsant drug.

Concomitant Diseases
 - Experience in patients with concomitant diseases is limited. Use with caution in patients 

with conditions that could affect metabolism or elimination of the drug (e.g., renal, hepatic, 
or cardiac impairment).

Binding To Melanin-Rich Tissues
 - Potential accumulation of lamotrigine in melanin-rich tissues (e.g., eye, pigmented skin) 

over time, resulting in potential toxicity in these tissues with extended use.

Manufacturers make no specific recommendations for periodic ophthalmologic monitoring; how-
ever, clinicians should be aware of possible long-term adverse ophthalmologic effects.

Pharmaceutical information

• Dosage form into EDL
 - LAMOTRIGINE 25,100 mg TABLET.

• Storage
 - Store in a cool, dry place.
 - Away from direct heat and light.
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MAGNESIUM SULPHATE
General information

Magnesium prevents or controls convulsions by blocking neuromuscular transmission and de-
creasing acetylcholine liberation at the end plate by the motor nerve impulse.

Magnesium salts are not well absorbed from the gastro-intestinal tract. 
Injection mainly used as an anticonvulsant for the prevention and control of seizures in toxemia 

(preeclampsia or eclampsia) of pregnancy, acute nephritis (in children), and in various other condi-
tions.

Clinical information

• Indications
 - Seizure prevention and control in severe pre-eclampsia and eclampsia.
 - Treatment and prevention of hypomagnesemia.
 - Pediatric acute nephritis.
 - Torsasade de pointes; treatment of cardiac arrhythmias (VT/VF) caused by hypomagnese-

mia ; short term treatment of constipation .barium poisoning, cerebral edema

• Pregnancy Risk Factor A/C

Pregnancy Considerations:
 - Magnesium crosses the placenta, serum concentrations of the fetus correlate with those 

mother.
 - Magnesium sulfate is used during pregnancy for the treatment of eclampsia and sever 

pre-eclampsia.

• Lactation
 - Enters breast milk.

• Dosage and administration
 - Eclampsia, pre-eclampsia: Adults: I.V.: 4-6 g over 15-20 minutes followed by 2 g/hour con-

tinuous infusion.
 - May be administer I.M, I.V; I.M   a 25% or 50% concentration may be used for adults and 

dilution to a <20% solution is recommended for children.
 - In severe pre-eclampsia or eclampsia, the total initial dose is 10 to 14 g of Magnesium Sulfate. 

To initiate therapy, 4 g of Magnesium Sulfate in Water for Injection may be administered in-
travenously. The rate of I.V. infusion should generally not exceed 150 mg/minute or 3.75 mL 
of a 4% concentration (or its equivalent) per minute, except in severe eclampsia with seizures. 
Simultaneously, 4 to 5 g (32.5 to 40.6 mEq) of Magnesium Sulfate may be administered intra-
muscularly into each buttock using undiluted 50% Magnesium Sulfate Injection, USP. After 
the initial I.V. dose, some clinicians administer 1 to 2 g/hour by constant I.V. infusion.

 - Subsequent intramuscular doses of 4 to 5 g of Magnesium Sulfate may be injected into alter-
nate buttocks every four hours, depending on the continuing presence of the patellar reflex, 
adequate respiratory function, and absence of signs of magnesium toxicity. Therapy should 
continue until paroxysms cease.

 - A serum magnesium level of 6 mg/100 mL is considered optimal for control of seizures. 
A total daily (24 hr) dose of 30 to 40 g Magnesium Sulfate should not be exceeded. In the 
presence of severe renal insufficiency, frequent serum magnesium concentrations must be 
obtained and the maximum dosage of Magnesium Sulfate is 20 g per 48 hours.
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• Contraindications
 - Toxemia of pregnancy during the 2 hours preceding delivery.
 - Heart block, myocardial damage.

• Side effects and toxicity
 - Usually associated with hypermagnesaemia: nausea, vomiting, thirst, flushing of skin, hy-

potension arrhythmias, coma, respiratory depression, drowsiness, confusion, los of tendon 
reflexes, muscle weakness. Hypocalcemia with signs of tetany secondary to Magnesium Sulfate therapy 
for eclampsia has been reported.

 
• Drug interactions

 - Muscle relaxants: the effect of non-depolarising muscle relaxants is enhanced by parenteral 
magnesium salts.CNS depressants (e.g., barbiturates, opiates, general anesthetics): Additive 
central depressant effects with concomitant use.

 - Digoxin: Serious changes in cardiac conduction; may cause heart block if IV calcium is 
required to treat magnesium toxicity.

Neuromuscular blocking agents: Excessive neuromuscular blockade.

• Precautions
 - Dose should be reduced in renal impairment.
 - Monitor blood pressure, respiratory rate, urinary output and clinical sign of overdosage (loss 

of patellar reflex, weakness, nauseam sensation of warmth, flushing, drowsiness, double 
vision and slurred speech-calcium gluconate injection is used for the management of mag-
nesium toxicity).

 - Hepatic impairment.
 - Use with caution in patients with myasthenia gravis or other neuromuscular diseases.

  Pharmaceutical information

• Dosage form into EDL
 - MAGNESIUM SULPHATE 50 % AMPOULES.

• Storage 
Parenteral Injection

 - Store at 15–30°C. May expose to up to 40°C. 
 - Avoid freezing
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PHENOBARBITAL = 
PHENOBARBITONE 
General information

Phenobarbital is a barbiturate. Anticonvulsant, limiting the spread of seizure discharges in the 
brain and elevating the seizure threshold. The use of barbiturates as sedatives and hypnotics and 
anxiolytic is obsolete.

Clinical information 

• Indications
 - All forms of epilepsy (except absence seizures)Management of tonic-clonic seizures and 

partial seizures; used alone (particularly in infants and young children) or, more commonly, 
in combination with phenytoin or other anticonvulsants

 - Prevention of febrile seizures in infants and young children
 - Second-line agent in the termination of status epilepticus; may be useful to prevent seizure 

recurrence after seizures are initially terminated with other anticonvulsants (e.g., diazepam, 
phenytoin) or for termination of status epilepticus that does not respond to initial therapy 
with other anticonvulsants Usefulness of parenteral phenobarbital in terminating acute sei-
zure episodes is limited by its slow onset of action. 

 - Prophylactic management of epilepsy

• Pregnancy Risk Factor D

Pregnancy Considerations:
 - - Barbiturates can be detected in the placenta, fetal liver, and fetal brain.
 - - Fetal and maternal blood concentrations may be similar following parenteral administra-

tion.
 - - An increased incidence of fetal abnormalities may occur following maternal use.
 - - When used during the third trimester of pregnancy, withdrawal symptoms may occur in the 

neonate, including seizures and hyperirritability.
 - - Use during labor does not impair uterine activity; however, respiratory depression may 

occur in the newborn.

• Lactation
 - Enters breast milk.

• Dosage and administration

Pediatric Patients

Anxiety
Oral: 6 mg/kg daily or 180 mg/m2 daily, in 3 equally divided doses. 

Surgery
Oral: 1–3 mg/kg preoperatively.
IM: 16–100 mg administered 60–90 minutes before surgery; alternatively, 1–3 mg/kg preoper-
atively.
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Drug Withdrawal
Oral :Infants: 3–10 mg/kg daily. After symptoms are relieved, decrease dosage gradually and 
withdraw drug completely over a 2-week period.

Seizure Disorders
Oral: 15–50 mg 2 or 3 times daily. Alternatively, 3–5 mg/kg or 125 mg/m2 daily.
IV or IM: 4–6 mg/kg daily for 7–10 days to reach therapeutic blood concentrations; alternatively, 
10–15 mg/kg daily.

Prevention of Febrile Seizures
Oral: 3–4 mg/kg daily.

Status Epilepticus
IV or IM: 15–20 mg/kg IV over 10–15 minutes. Alternatively 100–400 mg IM or IV; allow up 

to 30 minutes for maximum anticonvulsant effect before administering additional doses (to prevent 
overdosage).

Adults

Anxiety 
Oral: 30–120 mg daily.

Insomnia
Oral: 100–320 mg.
IM: 100–320 mg.

Drug Withdrawal
Oral: 30-mg dose for each 100- to 200-mg dose of the barbiturate or nonbarbiturate hypnotic that 

the patient has been taking daily, administered in 3 or 4 divided doses. If the patient shows signs of 
withdrawal on the first day, a loading dose of 100–200 mg of phenobarbital sodium may be admin-
istered IM in addition to the oral dose.

After stabilization on phenobarbital sodium, decrease the total daily dose of phenobarbital so-
dium by 30 mg per day. After withdrawal symptoms are relieved, gradually decrease dosage and 
withdraw completely over a 2-week period.

Surgery
IM: 100–200 mg given 60–90 minutes before surgery.

Seizure Disorders
Oral: 100–300 mg daily, usually at bedtime.

Status Epilepticus
IV or IM: 20–320 mg; repeat in 6 hours, if necessary. Alternatively, 200–600 mg; allow up to 

30 minutes for maximum anticonvulsant effect before administering additional doses (to prevent 
overdosage).

Some clinicians administer phenobarbital sodium IV until seizures stop or a total dose of 20 mg/
kg has been given. Discontinue IV injections as soon as the desired effect is obtained.

• Contraindications
 - Do not administer in cases of respiratory depression or porphyria.
 - Pregnancy and breast-feeding. 
 - Intra-arterial administration, subcutaneous administration.
 - Hepatic impairment.                            

• Side effects and toxicity
 - Drowsiness, lethargy, mental depression, ataxia and allergic skin reactions.
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 - Paradoxical excitement, restlessness and confusion in the elderly, hyperkinesia in children, 
megaloblastic anemia.

• Drug interactions
 - Other antiepileptics: enhanced effects and toxicity; increased sedation and reduction in plas-

ma concentration.
 - Phenobarbitone accelerates metabolism of griseofulvin, cyclosporin, theophylline and oral 

contraconceptives (reduced effect). Particularly with oral contraceptives: phenobarbitone 
is a hepatic enzime-inducer, the effectiveness of oral contraceptive may be considerably 
reduced, resulting in pregnancy.

 - Antipsychotics: antagonism (convulsive threshold lowered).
 - Metabolism of corticosteroids accelerated.
 - Decrease level of warfarin

• Precautions
 - Elderly, debilitated, children, impaired renal or hepatic function, respiratory depression,
 - Avoid sudden withdrawal.
 - DRIVING:  drowsiness may affect the performance of skilled tasks, effect of alcohol en-

hanced.
 - Barbiturates produce tolerance and dependence!
 - Overdosage: emergency treatment required.
 - Additional contraceptive precautions should be taken whilst taken phenobarbitone and for 

at least 7 days after stopping it.
 - Use has been associated with congestive deficits in children.

Pharmaceutical information

• Dosage form into EDL 
 - PHENOBARBITAL SODIUM 15 mg TABLETS.
 - PHENOBARBITAL SODIUM 100 mg TABLETS
 - PHENOBARBITAL SODIUM 200mg, 1 ml AMPOULE 

• Storage 
 - No special precautions. 
 - Avoid light
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PHENYTOIN 
General information

Phenytoin is a hydration-derivative anticonvulsant.
It has a narrow therapeutic index and the relationship between dose and plasma 
concentration is non-linear; there is a risk of acute toxic side effects.

Clinical information

• Indications
 - All forms of epilepsy except absence seizures (Petit Mal).
 - Prevention of seizures following head trauma / neurosurgery.
 - Cardiac arrhythmia.
 - Digoxin toxicity.
 - 2nd line treatment of status epilepticus if recurs.
 - Neuropathic pain.

• Pregnancy Risk Factor D

Pregnancy Considerations:
 - Phenytoin crosses the placenta. Congenital malformations (fetal hydration syndrome, fetal 

anticonvulsant syndrome) have been reported in infants.
 - The use of folic acid and vitamin K during the last month of pregnancy is recommended.
 - Total plasma concentrations of phenytoin are decreased by 56% in the mother during pregnancy; 

unbound plasma (free) concentrations are decreased by 31%. Because protein binding is decreased, 
monitoring of unbound plasma concentrations is recommended.

• Lactation
 - Enters breast milk. But it is considered compatible with breast-feeding.

• Dosage and administration:

Pediatric Patients

Seizure Disorders
Oral: Usual dosage: Initially, 5 mg/kg or 250 mg/m2 daily in 2 or 3 equally divided doses; total 
dosage ≤300 mg daily.
Therapeutic serum concentrations may be achieved more rapidly with an oral loading dose (e.g., 
500- to 600-mg oral loading dose, in divided doses, followed by usual maintenance dosage 24 
hours after initiating loading dose).
Adjust subsequent dosage carefully and slowly according to the patient’s requirements.
Neonates, maintenance dosage: Usually, 3–5 mg/kg daily.
Infants 1–12 months of age, maintenance dosage: Usually, 4–8 mg/kg daily.
Children 1–11 years of age, maintenance dosage: 4–10 mg/kg daily.
Adolescents, 12–17 years of age, maintenance dosage: 4–8 mg/kg daily.

Status Epilepticus
IV:  15–20 mg/kg, at a rate ≤1–3 mg/kg per minute.
Preferably, 10–15 mg/kg, at a usual rate of 0.5–1.5 mg/kg per minute (maximum total dose of 
20 mg/kg in 24 hours).
Replace parenteral administration with oral therapy as soon as possible.
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Adults

Seizure Disorders
Prompt- and Extended-Release Preparations
Oral: Usual dosage: Initially, 100 mg 3 times daily.
A period of 5–10 days may be required to achieve anticonvulsant effects.
Increases to >300 mg daily may lead to markedly increased serum phenytoin concentrations; 
therefore, adjust dosage above this level carefully and slowly.
Therapeutic serum concentrations achieved more rapidly with a 1-g oral loading dose given as 
400, 300, and 300 mg at 2-hour intervals, followed by usual maintenance dosage 24 hours after 
initiating loading dose.
Increase daily dosage gradually, if necessary, in increments of 100 mg every 2–4 weeks until 
desired response is achieved.
Dosing at 100 mg 4 times daily may benefit some patients, and others may require dosages up 
to 200 mg 3 times daily.
Optimum daily dose: Varies considerably but usually in the range of 4–7 mg/kg (300–600 mg 
daily for most adults).
For patients stabilized on a dosage of 100 mg 3 times daily, once-daily dosing with 300 mg as 
extended phenytoin sodium capsules may be considered.
Does not use prompt phenytoin sodium capsules nor oral phenytoin base suspensions or chew-
able tablets for once-daily dosing.

Status Epilepticus
IV 
Initially, manufacturers recommend 10–15 mg/kg, by direct IV administration at a rate ≤50 mg/
minute; the initial dose should be followed by IV or oral maintenance doses of 100 mg every 
6–8 hours.
Preferably, most clinicians recommend 15–18 mg/kg, at a rate ≤25–50 mg/minute (maximum 
total dose of 1.5 g in 24 hours).
Oral therapy should replace parenteral administration as soon as possible.

Neurosurgery
IV or IM: 100–200 mg at approximately 4-hour intervals during surgery and the immediate 
postoperative period.
In neurosurgical patients previously stabilized on oral phenytoin therapy, increase the IM dosage 
by 50% over the previously established oral dosage.
First week back on oral therapy, reduce oral dosage to one-half the original oral dosage to avoid 
drug accumulation resulting from eventual absorption from the IM injection site; monitoring of 
serum concentrations recommended.
Limit IM therapy to 1 week. 

• Contraindications
 - Avoid in porphyria and in case of known allergy.
 - Pregnancy unless the seizures cannot otherwise be controlled, there is an association with 

fetal defects.
 - IV use contraindicated in patients with sinus bradycardia, SA block, second- or third-degree 

AV block, or Adams-Stokes syndrome.

• Side effects and toxicity
 - Digestive problems: nausea, vomiting, gingival hypertrophy.
 - Neurological problems: dizziness, blurred vision (sign of overdosage), insomnia, mental 

confusion, ataxia, peripheral neuropathy.
 - Coarse facies and gingival hyperplasia, especially in young patients; acne and hirsutism, 

lupus erythematosus, erythema multiforme, allergic reactions, fever and headache.
 - Intravenous injection may cause cardiovascular and CNS depression with arrhythmias, hy-

potension and cardiovascular collapse, alteration in respiratory function.
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 - During long-term use folate deficiency and even megaloblastic anemia can occur.
 - Hyperglycemia in large doses may increase blood glucose concentrations resulting in hyper-

glycemia and glycosuria.
 - Osteomalacia.
 - Has been associated with phenytoin therapy and is thought to be caused by phenytoin’s in-

terference with vitamin D metabolism.
 - Purple glove syndrome (PGS), characterized by progressive pain, discoloration, and edema 

of the distal limb, and reported in patients receiving peripheral IV injections of phenytoin.

• Drug interactions
 - Avoid concomitant with aspirin, others NSAIDs, contraceptives, sulfonamides, cloranphen-

icol, isoniazid, and rifamicins. 
 - Antidepressant, antimalarials, antipsychotics: antagonism.
 - Other antiepileptics: enhanced effects and toxicity; increased sedation and reduction in plasma con-

centration.
 - Phenytoin accelerates metabolism of digoxin, cyclosporin and oral anticonceptives (reduced 

effect). Particularly with oral contraceptives: phenytoin is a hepatic enzime-inducer, the ef-
fectiveness of oral contraceptive may be considerably reduced, resulting in pregnancy.

 - Diltiazem, nifedipine, disulfiram, cimetidine, and sulphinpyrazone: increase plasma concen-
tration of phenytoin.

 - Phenytoin may decrease mucosal uptake of folic acid, and reduce calcium, and interferes 
with vitamin D metabolism.

 - Antacids, calcium-containing decreases absorption of phenytoin decreases the level of war-
farin.

• Precautions
 - Dose requirements vary considerably and dosage should be individualized; if possible, plas-

ma levels should be monitored, especially in cases of liver or kidney impairment. 
 - Hepatic impairment (reduce dose).
 - Avoid sudden withdrawal, which can precipitate renewed.seizures. 
 - In-prolonged usage: Monitor peripheral blood count and administer folic acid.to detect or 

avoid the risk of haematological problems. 
 - When using phenyotin parenterally, beware of cardiovascular complications, especially in 

cases with a history of hypotension and heart failure; resuscitation facilities must be avail-
able.

 - Recommend strict dental hygiene and control to reduce the risk of gingival hyperplasia.
 - Use with caution in elderly.

Pharmaceutical information

• Dosage form into EDL 
 - PHENYTOIN SODIUM 100 mg CAPSULES 
 - PHENYTOIN SODIUM 250 mg  5 mL AMPOULES 

• Storage 
 - Tight, light- and moisture-resistant containers at room temperature <30°C
 - Injection, 20–25°C (may be exposed to 15–30°C). 
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TOPIRAMATE 
General information

Topiramate is an oral drug that is used to prevent the seizures of epilepsy. It is used primarily 
among patients who are not controlled by other anti-epileptic drugs. Topiramate blocks sodium 
channels, enhancing the action of gamma-amino butyrate (a neurotransmitter); also inhibits amino 
acid excitatory receptors.

Clinical information
 
• Indications

Seizure Disorders
 - Management (in combination with other anticonvulsants) of partial seizures in adults and 

children 2–16 years of age.
 - Management (in combination with other anticonvulsants) of primary generalized tonic-clon-

ic seizures in adults and children 2–16 years of age.
 - Management (in combination with other anticonvulsants) of seizures associated with Len-

nox-Gastaut syndrome in adults and children ≥2 years of age.
 - Migraine Prophylaxis
 - Prophylaxis of migraine headache in adults.
 - Efficacy in the acute management (i.e., abortive therapy) of migraine headache not estab-

lished

• Pregnancy Category C

• Lactation
 - Distributed into milk in rats; limited data suggest that drug may be distributed extensively 

into milk in humans. Use only if potential benefits outweigh the risks.

• Dosage and administration
 - Adjunct in partial-onset seizures, primary generalized tonic-clonic seizures, and seizures 

associated with Lennox-Gastaut syndrome.

Adults and children older than age 17: Initially, 25 to 50 mg P.O. daily. To achieve adequate 
response, may increase by 25 to 50 mg weekly, up to 200 mg b.i.d.
Children ages 2 to 16: Initially, less than 25 mg P.O. daily; increase at 1- or 2-week intervals in 
increments of 1 to 3 mg/kg/day given in two divided doses to achieve adequate response.

 - Migraine prophylaxis
Adults: Dosage titrated to 100 mg P.O. daily as follows: 25 mg/day during week 1, 25 mg b.i.d. 
during week 2, 25 mg in morning and 50 mg in evening during week 3, and 50 mg b.i.d. during 
week 4

 - Dosage adjustment: Renal impairment.

• Contraindications
 - Epilepsy in children under two years of age. 
 - Migraine in children under 16 years of age. 
 - Breastfeeding. 
 - Rare hereditary problems of galactose intolerance, the Lapp lactase deficiency or glu-

cose-galactose malabsorption. 
 - Known hypersensitivity to topiramate or any ingredient in the formulation.

• Side effects and toxicity
 - Adults receiving dosages of 50–200 mg daily (for migraine prophylaxis): paresthesia, fatigue, 
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infection, taste perversion, nausea, anorexia, diarrhea, dizziness, weight loss, somnolence, dif-
ficulty with memory, difficulty with concentration/attention, sinusitis.

 - Adults receiving dosages of 200–400 mg daily (for  management of seizure disorders): som-
nolence, dizziness, ataxia, speech disorders and related speech problems, psychomotor slow-
ing, abnormal vision, difficulty with memory, paresthesia, diplopia.

 - Adults receiving dosages of 200–1000 mg daily (for management of seizure disorders): 
fatigue, nervousness, difficulty with concentration or attention, confusion, depression, an-
orexia, language problems, anxiety, mood problems, weight loss.

 - Children 2–16 years of age receiving dosages of 5–9 mg/kg daily (for management of sei-
zure disorders): fatigue, somnolence, anorexia, nervousness, difficulty with concentration/
attention, difficulty with memory, aggressive reaction, weight loss

• Drug interactions
 - Carbamazepine: decreased topiramate blood level and effects.
 - Carbonic anhydrase inhibitors (such as acetazolamide): increased risk of renal calculi.
 - CNS depressants: increased risk of CNS depression and other adverse cognitive or neuro-

psychiatric reactions.
 - Hormonal contraceptives: decreased contraceptive efficacy.
 - Phenytoin: increased phenytoin blood level and effects, decreased topiramate blood level 

and effects.
 - Valproic acid: decreased effects of both drugs.
 - ALT, AST: increased levels.
 - Calcium, cholesterol, glucose, phosphate: decreased levels.
 - Sodium: increased or decreased level.
 - Alcohol use: increased CNS depression.

• Precautions
Hyperammonemia

 - Hyperammonemia, with or without encephalopathy, reported following concomitant use 
with valproic acid.

 - Manifestations of hyperammonemic encephalopathy include acute alterations in level of 
consciousness and/or cognitive function with lethargy or vomiting. In most cases, manifes-
tations abated following discontinuance of either topiramate or valproic acid.

 - If unexplained lethargy, vomiting, or changes in mental status occur, consider possibility of 
hyperammonemic encephalopathy and measure ammonia concentration.

Kidney Stones
 - Increased incidence (1.5%) of kidney stone formation in clinical trials in adults; incidence 

higher in men than women.1 Kidney stones also reported in children 2–16 years of age.
 - Avoid use in patients receiving other carbonic anhydrase inhibitors and in those on keto-

genic diet.
 - Maintain adequate fluid intake to decrease stone formation.

Paresthesia
 - Common adverse effect; often associated with other carbonic anhydrase inhibitors.

Possible Prescribing and Dispensing Errors
 - Ensure accuracy of prescription; similarity in spelling between Topamax (topiramate) and 

Toprol-XL (a trade name for metoprolol succinate, a β-adrenergic blocking agent) may re-
sult in errors. These medication errors have been associated with serious adverse events 
sometimes requiring hospitalization as a result of either lack of the intended medication 
(e.g., seizure or hypertension recurrence) or exposure to the wrong drug (e.g., bradycardia 
in a patient erroneously receiving metoprolol).
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Pharmaceutical information

• Dosage form
 - TOPIRAMATE 25 mg TABLET.
 - TOPIRAMATE 100 mg TABLET.

• Storage
 - Topiramate tablets should be stored at room temperature, 15-30 C.
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VALPROATE 
General information

Valproate is an anticonvulsant. It has similar efficacy to that of carbamazepine and phenytoin.

Clinical information 

• Indications
 - All forms of epilepsy.
 - Monotherapy and adjunctive therapy in the treatment of patients with complex partial sei-

zures.
 - Monotherapy and adjunctive therapy of simple and complex absence seizures.
 - Adjunctive therapy in patients with multiple seizure types that include absence seizures.
 - Mania associated with bipolar disorder; migraine prophylaxis.

• Pregnancy Risk Factor D

Pregnancy Considerations:
 - - Teratogenic effects have been reported in animals and humans.
 - - Valproic acid crosses the placenta.
 - - Neural tube, cardiac, facial, skeletal, multiple other defects reported.
 - - Use in women of childbearing potential requires that benefits of use in mother be weighed 

against the potential risk to fetus, especially when used for conditions not associated with 
permanent injury or risk of death.

• Lactation
 - Enters breast milk.

• Dosage and administration
 - ADULT: Initially: 600mg/day in 2 doses, increasing by 200mg/day at 3 days intervals to 

1-2g/day divided in 2 doses. Max. 2.5 g.
 - CHILD: up to 20 kg: initially 20 mg/kg/day in divided doses may be increased provided 

plasma concentration monitored (above 40mg/kg/day). Over 20 kg: initially 400mg/day in 
divided doses, increased until control (20-30 mg/kg/day).

Regular release and delayed release formulations are usually given in 2-4 divided doses/day.

Pediatric Patients
 - Consider increased risk of fatal hepatotoxicity in children <2 years of age.
 -  Neonates: Ability to eliminate valproic acid is markedly reduced.
 - Children 3 months to 10 years of age: Consider the possibility that the 50% increased clear-

ance (on a proportionate weight basis) relative to older children and adults may affect dosage.
 - Children >10 years of age and adolescents: Pharmacokinetic parameters approximate those 

of adults.

Seizure Disorders
Complex Partial Seizures (Monotherapy and Adjunctive Therapy)
Oral (conventional, delayed-, and extended-release preparations) 
Dosages apply to conventional (capsules and solution), delayed-release (tablets), and extend-
ed-release (tablets) dosage forms of valproic acid (active moiety), valproate sodium, and dival-
proex sodium. 
Initial dosage: 10–15 mg/kg daily. 
Increase valproic acid dosage by 5–10 mg/kg daily at weekly intervals, usually up to the maxi-
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mum recommended dosage of 60 mg/kg daily, according to response and tolerability.
 When used adjunctively, may continue concurrent anticonvulsant therapy, adjusting dosages 
according to response and tolerability.
Alternatively, may attempt to decrease dosage of the current anticonvulsant by 25% every 2 
weeks, either starting concomitantly with initiation of valproic acid therapy or delayed by 1–2 
weeks if there is a concern that seizures are likely to occur with a reduction. 
Speed and duration of withdrawal of the current anticonvulsant can be highly variable; monitor 
patients closely during this period for increased seizure frequency.
When converting a patient from a current anticonvulsant to valproic acid therapy for the treatment 
of complex partial seizures, valproic acid therapy should be initiated at usual starting dosages.

IV 
IV therapy may be employed in patients in whom oral therapy temporarily is not feasible, but 
therapy should be switched to oral administration as soon as clinically possible.
IV administration can be used for monotherapy or as adjunctive therapy in the management of 
seizure disorders.
The usual total daily dosages are equivalent for IV or oral administration, and the doses and 
frequency of administration employed with oral therapy in seizure disorders are expected to be 
the same with IV therapy, although plasma concentration monitoring and dosage adjustment may 
be necessary. 
Daily dosages >250 mg should be administered in divided doses. 
Use of IV therapy for >14 days was not established. 
Use of IV valproate sodium for initial monotherapy has not been systematically studied; how-
ever, usual dosages and titration employed with oral therapy can be employed with parenteral 
therapy. Monitor patients receiving dosages near the usual maximum recommended dosage of 
60 mg/kg daily closely, particularly when enzyme-inducing drugs are not used concomitantly. 

Simple or Complex Absence Seizures
Oral (conventional, delayed-, and extended-release preparations) 
Dosages apply to conventional (capsules and solution), delayed-release (tablets), and extend-
ed-release (tablets) dosage forms of valproic acid (active moiety), valproate sodium, and dival-
proex sodium. 
Initial dosage: 15 mg/kg daily. 
Increase dosage by 5–10 mg/kg daily at weekly intervals, usually up to the maximum recom-
mended dosage of 60 mg/kg daily according to response and tolerability. 

IV 
IV therapy may be employed in patients in whom oral therapy temporarily is not feasible, but 
therapy should be switched to oral administration as soon as clinically possible. 
The usual total daily dosages are equivalent for IV or oral administration, and the doses and 
frequency of administration employed with oral therapy in seizure disorders are expected to be 
the same with IV therapy, although plasma concentration monitoring and dosage adjustment may 
be necessary. 
Daily dosages >250 mg should be administered in divided doses. 
Use of IV therapy for >14 days has not been studied to date. 
Use of IV valproate sodium for initial monotherapy has not been systematically studied; how-
ever, usual dosages and titration employed with oral therapy can be employed with parenteral 
therapy. 
Monitor patients receiving dosages near the usual maximum recommended dosage of 60 mg/kg 
daily closely, particularly when enzyme-inducing drugs are not used concomitantly.

Adults
Seizure Disorders
Complex Partial Seizures
Oral (conventional, delayed-, and extended-release preparations) 
Dosages apply to conventional (capsules and solution), delayed-release (tablets), and extend-
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ed-release (tablets) dosage forms of valproic acid (active moiety), valproate sodium, and dival-
proex sodium. 
Initial dosage: 10–15 mg/kg daily. 
Increase dosage by 5–10 mg/kg daily at weekly intervals until seizures are controlled or adverse 
effects prevent further dosage increases, usually up to 60 mg/kg daily according to response and 
tolerability. 
When used adjunctively, may continue concurrent anticonvulsant therapy, adjusting dosages ac-
cording to response and tolerability.
Alternatively, may attempt to decrease dosage of the current anticonvulsant by 25% every 2 
weeks, either starting concomitantly with initiation of valproic acid therapy or delayed by 1–2 
weeks if there is a concern that seizures are likely to occur with a reduction. 
Speed and duration of withdrawal of the current anticonvulsant can be highly variable; monitor 
patients closely during this period for increased seizure frequency. 

IV 
IV therapy may be employed in patients in whom oral therapy temporarily is not feasible, but 
therapy should be switched to oral administration as soon as clinically possible. 
IV administration can be used for monotherapy or as adjunctive therapy in the management of 
seizure disorders. 
The usual total daily dosages are equivalent for IV or oral administration, and the doses and 
frequency of administration employed with oral therapy in seizure disorders are expected to be 
the same with IV therapy, although plasma concentration monitoring and dosage adjustment may 
be necessary. 
Daily dosages >250 mg should be administered in divided doses. 
Use of IV therapy for >14 days was not established. 
Use of IV valproate sodium for initial monotherapy has not been systematically studied; how-
ever, usual dosages and titration employed with oral therapy can be employed with parenteral 
therapy. 
Monitor patients receiving dosages near the usual maximum recommended dosage of 60 mg/kg 
daily closely, particularly when enzyme-inducing drugs are not used concomitantly. 

Simple or Complex Absence Seizures
Oral (conventional, delayed-, and extended-release preparations) 
Dosages apply to conventional (capsules and solution), delayed-release (tablets), and extend-
ed-release (tablets) dosage forms of valproic acid (active moiety), valproate sodium, and dival-
proex sodium. 
Initial dosage: 15 mg/kg daily. 
Increase dosage by 5–10 mg/kg daily at weekly intervals, usually up to 60 mg/kg daily according 
to response and tolerability. 

IV 
IV therapy may be employed in patients in whom oral therapy temporarily is not feasible, but 
therapy should be switched to oral administration as soon as clinically possible. 
The usual total daily dosages are equivalent for IV or oral administration, and the doses and 
frequency of administration employed with oral therapy in seizure disorders are expected to be 
the same with IV therapy, although plasma concentration monitoring and dosage adjustment may 
be necessary. 
Daily dosages >250 mg should be administered in divided doses. 
Use of IV therapy for >14 days was not established. 
Use of IV valproate sodium for initial monotherapy has not been systematically studied; however, 
usual dosages and titration employed with oral therapy can be employed with parenteral therapy. 
Monitor patients receiving dosages near the usual maximum recommended dosage of 60 mg/kg 
daily closely, particularly when enzyme-inducing drugs are not used concomitantly. 

• Contraindications
 - Active liver disease and family history of severe hepatic dysfunction
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 - Porphyria.
 - Pregnancy, unless seizures cannot be otherwise controlled.
 - Urea cycle disorders. 

• Side effects and toxicity
 - Liver toxicity; rarely fatal hepatic failure
 - Blood disorders: thrombocytopenia, inhibition of platelet aggregation, leucopenia, pancyto-

penia, red cell hypoplasia.
 - Gastric irritation, nausea, ataxia and tremor.
 - Rashes.
 - Sedation, occasionally aggression and hyperactivity.

Increased appetite and weight gain.
 - Eructation, fecal incontinence, gastroenteritis, glossitis, flatulence, hematemesis, periodon-

tal abscess, tooth disorder, dry mouth, stomatitis, and constipation may occur.
 - Somnolence, asthenia, dizziness, and tremor generally are the most frequently reported ad-

verse nervous system effects.

• Drug interactions
 - Aspirin enhances effect.
 - Anticoagulants increase its effects.
 - Antidepressants, antimalarials, antipsychotics: antagonism.
 - Other antiepileptics: enhanced effects and toxicity; increased sedation and reduction in plas-

ma concentration.
 - Cimetidine inhibits metabolism 
 - Phenytoin, carbamazepine, ethosuximide; they inhibit valproates.
 - Carbapenem decreases the effect of valproate

• Precautions
 - Monitor liver function before therapy and during first 6 months.
 - Severe renal impairment.
 - Systemic lupus erythematosus.
 - Avoid sudden withdrawal.
 - In breastfeeding, the risk to the infant appears very small.  
 - Use with caution elderly
 - May cause life-threatening pancreatitis stop treatment
 - May cause thrombocytopenia and hypothermia. If hemorrhage occurs, withdraw treatment.
 - Hypothermia ,Hyperammonemia and Encephalopathy Associated with Concurrent Topiramate
 - Posttraumatic Seizures
 - Fatality rate was higher for valproic acid (IV valproate sodium then oral valproic acid) ver-

sus IV phenytoin in patients with acute head injuries receiving the drugs for prevention of 
posttraumatic seizures; causal relationship not established. 

 - Prudent to not use IV valproate sodium in acute head trauma for posttraumatic seizure pro-
phylaxis pending further study.

Pharmaceutical information

• Dosage form into EDL 
 - VALPROATE SODIUM 200 mg TABLETS.
 - VALPROATE SODIUM 200 mg/5 mL, ORAL LIQUID.

• Storage  
 - Valproate sodium: Tight containers at <30°C; avoid freezing.
 - Tablets keep in Tight, light-resistant containers at a temperature <30°C. 
 - Avoid moisture
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VIGABATRIN 
General Information 

Vigabatrin is an antiepileptic drug that inhibits the catabolism of gamma-aminobutyric acid 
(GABA) by irreversibly inhibiting GABA transaminase. It is an analog of GABA, but it is not a 
receptor agonist. Vigabatrin increases the level of GABA in the brain. Vigabatrin is a racemic com-
pound, and its [S]-enantiomer is pharmacologically active.

Clinical information

• Indications

Epilepsy
 - Vigabatrin is approved for use as an adjunctive treatment (with other drugs) in treatment 

resistant epilepsy, complex partial seizures, secondary generalized seizures, and for mono-
therapy use in infantile spasms in West syndrome. 

 - Vigabatrin is also indicated for monotherapy use in secondarily generalized tonic-clonic sei-
zures, partial seizures, and in infantile spasms due to West syndrome. 

Substance dependence
Vigabatrin was found to be effective in the treatment of cocaine and/or methamphetamine de-

pendence.
 

• Pregnancy
 -  Vigabatrin is contraindicated in pregnancy and lactation. 

• lactation
 - Vigabatrin is excreted into breast milk in low concentrations. Because of the potential for 

serious adverse reactions from vigabatrin in nursing infants, a decision should be made 
whether to discontinue nursing or to discontinue the drug, taking into account the impor-
tance of the drug to the mother.

• Dosage and administration
 - All patients should have ophthalmological consultation with visual field examination before 

initiation of vigabatrin treatment and every 3 months thereafter. 
 - If the control of epilepsy is not clinically significantly improved after an adequate dose titra-

tion and maintenance period, vigabatrin should be gradually withdrawn under close medical 
supervision. 

 - Abrupt discontinuation should be avoided, as there is evidence suggesting occurrence of 
withdrawal seizures in some epileptic patients. If vigabatrin has to be discontinued it is rec-
ommended that this be done gradually by reducing dose over a 2-4 week period if possible.  

Recommended Dose and Dosage Adjustment

Adults: Vigabatrin 500 mg tablets should be given orally once or twice daily and may be taken 
with or without food. Vigabatrin should be added to the patient’s current antiepileptic therapy. 
The recommended starting dose is 1 g/day, although patients with severe seizure manifestations 
may require a starting dose of up to 2 g/day. The daily dose may be increased or decreased in 
increments of 0.5 g depending on clinical response and tolerability. The  optimal dose range is  
between 2 - 3 g/day. 
Children: The recommended starting dose in children is 40 mg/kg/day. The maximum recom-
mended dose in each of the categories should not be exceeded. 
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Infants (Treatment of Infantile Spasms): The recommended dose for the management of 
infantile spasms (West Syndrome) is between 50-100 mg/kg/day, depending on the severity of 
the spasms. This dose may be titrated over a period of one week if necessary. Doses of up to 150 
mg/kg/day have been used with good tolerability.  

• Contraindications
 - Patients who are hypersensitive to this drug or to any ingredient in the  formulation or com-

ponent of the container.
 -  It is contraindicated in pregnancy and lactation.

• Side effects and toxicity
Central nervous system

 - Somnolence, headache, dizziness, nervousness, depression, memory disturbances, diplopia, 
aggression, ataxia, vertigo, hyperactivity, vision abnormalities, confusion, insomnia, im-
paired concentration, personality disorder (1.1%). Some patients develop psychosis during 
the course of vigabatrin therapy, which is more common in adults than in children. This 
can happen even in patients with no prior history of psychosis. Other rare CNS side effects 
include anxiety, emotional lability, irritability, tremor, abnormal gait, and speech disorder. 

 - Gastrointestinal
 - The most common are: abdominal pain, constipation, vomiting, and nausea. Dyspepsia and 

increased appetite occurred in less than 1% of subjects in clinical trials.
 

• Drug interactions
 - Vigabatrin causes a statistically significant increase in plasma clearance of carbamazepine. 
 - Administering vigabatrin with phenytoin lowered the serum phenytoin concentration in pa-

tients with treatment-resistant epilepsy. 

• Precautions
 - Patients with a History of Psychosis: behavioral disturbances such as aggression and psy-

chotic episodes have been reported following initiation of vigabatrin therapy. A history 
of abnormal behavior or psychosis appears to be a predisposing factor for such reactions; 
therefore treatment in such patients should be initiated cautiously at low doses and with 
frequent monitoring.

 - Geriatrics and Patients with Renal Impairment: vigabatrin is eliminated via the kidney and 
caution should be exercised when administering the drug to elderly patients and to patients 
with renal impairment (see Dosage).

 - Patients with Myoclonic Seizures: as with other antiepileptic drugs, some patients may ex-
perience an increase in seizure frequency with vigabatrin. Patients with myoclonic seizures 
may be particularly liable to this effect.

Pharmaceutical information

• Dosage form into EDL
 - VIGABATRIN 500 MG TABLET

• Storage
 - Store at controlled room temperature, 15 C - 30 C. 
 - Protect from moisture.
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6. ANTIINFECTIVE MEDICINES

6.1.  ANTHELMITHICS
 6.1.1. INTESTINAL ANTHELMITHICS
 6.1.2. ANTIFILARIALS

6.2.  ANTIBACTERIALS
6.1.1. BETA LACTAM MEDICINES
6.1.2. OTHER ANTIBACTERIALS
6.1.3. ANTILEPROSY MEDICINES
6.1.4. ANTITUBERCULOSIS MEDICINES

6.3. ANTIFUNGAL MEDICINES

6.4. ANTI VIRAL MEDICINES

6.5. ANTIPROTOZOAL MEDICINES

6.1.1. ANTIAMOEBIC & ANTIGIARDIASIS MEDICINES
6.1.2. ANTILEISHMANIASIS MEDICINES
6.1.3. ANTIMALARIAL MEDICINES
6.1.4. ANTIPNEUMOCYTOSIS AND ANTITOXOPLASMOSIS 

MEDICINES

 

6.1. ANTHELMINTICS

Anthelminthics are effective for worm infections, but their use needs to be combined with hy-
gienic and environmental measures in order to break the worm life cycle 

These infections are produced mainly by:
Enterobius vermicular is  
Ascaris Lumbricoides
Taenia sp
Echinococcus ganulosus and E. multilocularis
Ancylostomas duodenale. Larva migrans
Strongyloides stercoralis 

In addition, others those are not present in Palestine.

6.1.1 INTESTINAL ANTHELMITHICS

•  ALBENDAZOLE
•  MEBENDAZOLE
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ALBENDAZOLE
General information

Active against: Echinococcus ganulosus, E. multilocularis and Strongyloides stercoralis.
Cysts caused by E. granulosus grow slowly and asymptomatic. 
Alveolar echinococcosis due to E. multilocularis is usually fatal if untreated.
Adult Strongyloides stercoralis live in the gut and produce larvae, which penetrate the gut wall 

and invade the tissues, setting- up a cycle of autoinfection. 

Clinical information 

• Indications
 - Adjunct to surgery in hydatid cysts or primary treatment if surgery is not possible.
 - Strongyloidiasis (alternative treatment with fewer side effects than thiabendazole).
 - Cutaneous larva migrans.
 - Treatment of intestinal microsporidiosis.

• Pregnancy Risk Factor C
Pregnancy Considerations:

 - Avoid during the first trimester
 - Women should be advised to avoid pregnancy for at least 1 month following therapy.
 - Discontinue if pregnancy occurs during treatment.

• Lactation
 - Excretion in breast milk is unknown/not recommended.

• Dosage and administration
Hydatid disease: 

 - Medical treatment: ADULT over 60 kg: 800mg/day in divided doses for 28 days followed by 
14 drug-free days up to 3 cycles of treatment may be given.

 - Adjunct in surgical treatment: pre-surgery, 800 mg/day in divided doses for 28 days fol-
lowed by 14 drug-free days, repeat cycle once before surgery. Post-surgery: repeat the cycle 
twice (if viable cysts after pre-surgery treatment, no or short pre-surgery treatment).

 - Strongyloidiasis:  800 mg/day in two doses for 3 days, repeat after 3 weeks if necessary.
 - Should be taken with a high-fat meal(increases bioavailability by up to 5 times)

• Contraindications
 - Pregnancy: avoid during the first trimester
 - Hypersensitivity to the drug.
 - Do not administer to children less than 6 months.
 - Do not administer to patients with ocular cysticercosis.

• Side effects and toxicity
 - Pyrexia and other general reactions can occur because of release of materials from the de-

stroyed parasite.
 - Gastro-intestinal disturbances.
 - Headache, dizziness, changes in liver enzymes, rash, fever, blood disorders, allergic shock 

if cyst leakage.
 - Convulsions and meningism when treating cerebral disease.

• Drug interactions
 - Aminoquinolones (Antimalarial); may decrease the effects of Albendazole. 
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• Precautions
 - Perform blood count and liver function tests before treatment and twice during each cycle.
 - Exclude pregnancy before starting treatment. Non-hormonal contraception should be used 

during and for 1 month after treatment.
 - Stop lactation when having Albendazole.
 - Patients being treated for neurocysticercosis should receive appropriate steroid and anticon-

vulsant therapy as required to prevent cerebral hypertensive episodes during the first week 
of treatment.

Pharmaceutical information

• Dosage form into EDL  
 - ALBENDAZOLE 400 mg  TABLETS

• Storage
 - No special precautions. Sensible to humidity.
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MEBENDAZOLE
General information

Active against: Enterobius vermicular is(pinworm), Ascaris Lumbricoides (roundworm), Trich-
uris trichiura (whipworm), Ancylostomas sp, Necator sp. (hookworm), Taenia sp (tapeworm) and 
Strongyloides stercoralis (threadworm).

For threadworm infections, treatment needs to be combined with hygienic measures and all 
members of the family require treatment.  

Hookworms in the upper small intestine and draw blood from the point of their attachment to 
their host.Iron-deficiency anaemia may thereby be produced; effective treatment requires not only 
expulsion of the warm but also treatment of the anaemia (ferrous sulphate + folic acid).

Clinical information 

• Indications
 - First choice treatment of threadworm, roundworm, whipworm and hookworm infections.
 - Second choice treatment of strongyloidiasis and taeniasis.

• Pregnancy Risk Factor C
 - Avoid during the first trimester.

• Lactation
 - No contra-indication.

• Dosage and administration
 - Ascariasis, trichuriasis, hookworm infections

Child over 6 months and adult: 100 mg twice daily for 3 days
Child over 6 months but under 10 kg: 50 mg twice daily for 3 days

 - Enterobiasis
Child over 6 months and adult: 100 mg as a single dose
Child over 6 months but under 10 kg: 50 mg as a single dose
A second dose may be given after 2 to 4 weeks.

 - Trichinellosis
Child over 2 years: 5 mg/kg/day in 2 divided doses for 10 to 15 days
Adult: 400 mg/day in 2 divided doses for 10 to 15 days.

• Contraindications
 - Do not administer to children less than 6 months.
 - Known hypersensitivity to the preparation.

• Side effects and toxicity
 - Rarely abdominal pain, diarrhoea,headache, dizziness.
 - Hypersensitivity reactions (exanthema, rash, urticaria and angioedema).

• Precautions
 - Pregnancy (toxicity in rats).
 - Caution: this is not a safe drug in infants and very young children 
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• Remarks
 - Albendazole is easier to use and is preferred in mixed infections as it has a broader spectrum 

of activity.
 - Tablets are to be chewed or crushed: follow manufacturer’s instructions.
 - Take tablets between meals.

Pharmaceutical information

• Dosage form into EDL
 - MEBENDAZOLE 100mg CHEWABLE TABLETS.
 - MEBENDAZOLE  100 mg/5 ml. 30 ml SUSPENSION

• Storage
 - No special precautions. Sensible to humidity.
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6.1.2 ANTIFILARIAL MEDICINES 

         ALBENDAZOLE (see section 6.1.1) 

6.2. ANTIBACTERIALS

Choice of a suitable drug: Before selecting an antibiotic, the clinician must first consider two 
factors: the patient, the known or likely causative organism, and its antibiotic sensitivity.

GENERAL ADVISE FOR THE CHOICE OF ANTIBACTERIALS

 First Use ordinary penicillin.
Second If the culture shows that a cephalosporin is needed, then choose a first-generation product 

or Cefuroxime (second- generation cephalosporin).

Antibiotic policies: Antibiotics are often used unnecessarily, resulting both in wastage and in de-
velopment of resistant organisms, creating risks to the patient’s family and the community at large.  
The prescriber should only use them when they are strictly needed.

General principles before starting therapy: 
 - Viral infections should not be treated with antibiotics.
 - Sample should be taken for culture and sensitivity testing (where available).
 - An up-to-date knowledge of prevalent organism and their current sensitivity.
 - The dose of an antibiotic will vary according to a number of factors (age, weight, renal 

function, severity of infection). It is important to prescribe a dose appropriate to condition.
 - The route of administration of an antibiotic will often depend on the severity of the infection.
 - Duration of therapy depends on the nature of the infection and the response to the treatment.

Superinfection: in general, broad-spectrum antibacterial drugs are more likely to be associated 
with adverse reactions related to the selection of resistant organisms.
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Choosing an antibacterial treatment
The table below summarizes the choice of antibacterials appropriate both for theirpenetration 

into the infected tissue and the most probable bacteria.

Infections First choice Other possible
First-line treatments

Upper respiratory tract
infections
Tonsillitis

Diphtheria

Epiglottitis

Sinusitis

benzathine benzylpenicillin

benzathine benzylpenicillin

ceftriaxone

amoxicillin

Penicillin V or amoxicillin
or erythromycin or azithromycin
(in penicillin-allergic patients only)

penicillin G procaine
or erythromycin

chloramphenicol
erythromycin

Lower respiratory tract
Infections

Amoxicillin Ceftriaxone
or ampicillin + gentamicin

Acute otitis media Amoxicillin erythromycin or azithromycin
(in penicillin-allergic patients only)

Intestinal infections
Typhoid fever
Shigellosis

ciprofloxacin
ciprofloxacin

cefixime
ceftriaxone

Urinary tract infections
Upper

Lower

Ciprofloxacin

Ciprofloxacin

cefixime or ceftriaxone
or ampicillin + gentamicin
cefixime or nitrofurantoin

Urethritis and
Cervicitis

azithromycin + cefiximeor azi-
thromycin + ceftriaxone

doxycycline + cefixime
or doxycycline + ceftriaxone
or erythromycin + cefixime
or erythromycin + ceftriaxone

Genital ulcers
Syphilis
Chancroid

benzathine benzylpenicillin
azithromycin

doxycycline or erythromycin

ceftriaxone orciprofloxacinor erythromycin
Upper genital tract
infections
Sexually transmitted

Post-partum

cefixime + doxycycline
or erythromycin + metronida-
zole

amoxicillin/clavulanic acid
+ gentamicin

ceftriaxone or spectinomycin
+ Doxycycline orerythromycin
+ metronidazole

ampicillin + gentamicin
+ metronidazole

Meningococcalmeningitis oily chloramphenicol
or ceftriaxone

Ampicillin

Eye infections
Bacterial conjunctivitis
Trachoma

tetracycline eye ointment
azithromycin

chloramphenicol eye drops
erythromycin
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Summary of antibacterial therapy

INDICATION TREATMENT COMMENTS

GASTROINTESTINAL SYSTEM
• Gastroenteritis Antibiotic not needed Frequently self-limiting
• Campylobacter enteritis Ciprofloxacin or erythromycin Frequently self-limiting
• Invasive salmonellosis Ciprofloxacin or trimethoprim Including severe infection
• Shigellosis Ampicillin (up to 10 days)

Cotrimoxazole
Ciprofloxacin (resistant cases).

Not indicated for mild cases

• Typhoid fever Chloramphenicol
Amoxicillin
Cotrimoxazole 
Ciprofloxacin (resistant cases)

In Middle-East: 

• Antibiotic-associated colitis 
(pesudomembranous colitis)

Oral metronidazole 

• Biliary-tract infection A cephalosporin or gentamicin

• Peritonitis A cephalosporin (or gentamicin) + met-
ronidazole

• Peritoneal dialysis-associated 
peritonitis

Vancomycin + gentamicin (or ceftazi-
dime) added to dialysis fluid; or
Vancomycin (added to dialysis fluid) + 
oral ciprofloxacin 

For no less than 14 days.

CARDIOVASCULAR SYSTEM
• Endocarditis caused by Penicil-

lin-sensitive streptococci
Benzylpenicillin + gentamicin + van-
comycin
In penicillin-allergic: vancomycin) + 
gentamicin.

For up to 4 weeks. 
Stop gentamicin after 2 
weeks

• Endocarditis caused by 
Streptococci with reduced 
sensitivity to penicillin  ( e.g. 
enterococcus)

Benzylpenicillin (vancomycin in peni-
cillin-allergic) + gentamicin.

For up to 4 weeks.
Stop gentamicin after 2 
weeks

·	 Endocarditis caused 
by Staphylococcus 
aureus

Cloxacillin + gentamicin; or 
Vancomycin if penicillin-al-
lergic

For at least 4 weeks, 
stop gentamicin after 
2 weeks

RESPIRATORY SYSTEM
• Haemophilus influenzae epi-

glottitis
Ceftazidime or chloramphenicol Intravenously

• Exacerbation of chronic 
bronchitis

Amoxycillin or cotrimoxazole or tetra-
cycline or doxycycline. 

Frequent resistance 

• Uncomplicated community-ac-
quired pneumonia 

Amoxycillin. (erythromycin if penicil-
lin-allergic).
Doxycycline 

Add cloxacillin if  staphylo-
coccus suspected.
Add erythromycin if atypical 
pneumonia suspected

• Severe community-acquired 
pneumonia of unknown aeti-
ology

Erythromycin + cefuroxime
Doxycycline. 

Add cloxacillin if  staphylo-
coccus suspected.
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• Suspected atypical pneumonia Erythromycin
Doxycycline for chlamydial and myco-
plasma infections. 

Add rifampicin , if severe 
Legionella infection.

• Hospital-acquired pneumonia Ceftazidime 

CENTRAL NERVOUS SYSTEM
• Meningitis: initial “blind” 

therapy
A single dose of benzylpenicillin  before 
going to hospital + cephalosporin at hos-
pital.

Culture and Sensitivity 
should be done immediately

• Meningitis caused by menin-
gococci

Benzylpenicillin Give rifampicin for 2 days 
before hospital discharge

• Meningitis caused by pneumo-
cocci

Ceftriaxone Add vancomycin if resis-
tance.

• Meningitis caused by Hae-
mophilus  influenzae

Cefuroxime or chloramphenicol For H. influenza type b give 
rifampicin for 4 days

• Meningitis caused by Listeria Amoxycillin + gentamicin

URINARY TRACT
• Acute pyelonephritis or pros-

tatitis
Cotrimoxazole or gentamicin or
a cephalosporin or a quinolone

Treat prostatitis with cotri-
moxazole or a quinolone for 
4 weeks

• Lower urinary-tract infection Cotrimoxazole or amoxycillin or oral 
cephalosporin 

GENITAL SYSTEM
• Syphillis Procaine penicillin (or doxycycline or 

erythromycin if penicillin-resistant) 
For up to 21 days

• Gonorrhoea Amoxycillin; or cephalosporin
a quinolone if penicillin-allergic

Contact-tracing recom-
mended

• Uncomplicated genital chla-
mydial infection, non-gono-
coccal urethritis and non-spe-
cific genital infection 

Doxycycline or erythromycin Contact-tracing recommend-
ed

• Pelvic inflammatory disease Metronidazole + doxycycline (or eryth-
romycin)

Severely ill patients can 
require  cephalosporin + 
doxycycline

BLOOD
• Septicemia: initial “blind” 

therapy
Aminoglycoside + broad-spectrum 
penicillin or cephalosporin

Add metronidazole if anaer-
obic infection suspected.
Add cloxacillin or vancomy-
cin if gram (+)

• Meningococcal septicemia Benzylpenicillin Give rifampicin for 2 days 
before hospital discharge. 

MUSCULOSKELETAL SYSTEM
• Osteomyelitis and septic 

arthritis
Clindamycin If H. influenza give amoxy-

cillin or cefuroxime
EYE
• Purulent conjunctivitis Chloramphenicol or gentamicin eye 

drops
In mild non-purulent cases 
local antiseptic 

EAR, NOSE, AND OROPHARYNX
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• Dental infections Phenoxymethylpenicillin or amoxycillin 
or erythromycin or  metronidazole

In mild gingivitis: dental 
care

• Sinusitis Amoxycillin or doxycycline or eryth-
romycin 

For 2 weeks

• Otitis externa Cloxacillin Use local corticosteroid for 
inflammation

• Otitis media Amoxycillin (or erythromycin if peni-
cillin-allergic)

• Bacterial throat infections Phenoxymethylpenicillin (or eryth-
romycin if penicillin-allergic) or oral 
cephalosporin

Most infections are caused 
by viruses therefore no 
antibiotic is needed

SKIN
• Impetigo If widespread, oral cloxacillin or eryth-

romycin.
Local cases topical antisep-
tics. 

• Erysipelas Phenoxymethylpenicillin
• Cellulitis Phenoxymethylpenicillin + cloxacillin 

(or erythromycin alone if penicillin-al-
lergic)
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6.2.1. BETA LACTAM MEDICINES

PENICILLINS AND CEPHALOSPORINS 

PENICILLINS
Penicillin is bactericidal and act by interfering with bacterial cell wall synthesis; they therefore 

kill only actively multiplying organisms, not those in a resting phase. They diffuse well into body 
tissues and fluids, but penetration into cerebrospinal fluid is poor except when the meninges are 
inflamed. They are excreted in the urine in therapeutic concentrations.

The most important side effect of penicillin is hypersensitivity that can even be fatal. Patients 
who are allergic to one type of penicillin will be allergic to all of them. Cross-hypersensitivity be-
tween the penicillin and the cephalosporins is also common (ask the patients about earlier prescrip-
tions before giving an antibiotic).

The penicillin should not be given by intrathecal injection as they can cause encephalopathy, 
which can be fatal.

Fast-acting penicillins
 - Benzylpenicillin should be reserved for treating severe acute infections. Due to rapid elim-

ination, an injection every 4 to 6 hours is required, which is impossible if the patient is not 
hospitalized.

 - Oral phenoxymethylpenicillin is used in the treatment of tonsillitis.

Long-acting penicillins
 - Benzathine Benzylpenicillin has a concentration that slowly increases in the24 hours follow-

ing the injection. It remains active for 15 to 20 days. Due to its delayed action and low con-
centration in the blood, its use is restricted to infections susceptible to penicillin that evolve 
slowly (e.g. syphilis). Its use is contra-indicated in acute infections. It is only administered 
by IM route.

 - Procaine Benzylpenicillin has the advantage of being injected only once daily. It acts rapidly 
(45 to 60 minutes) and is only administered by IM route.

 - The combination of procaine Benzylpenicillin and Benzylpenicillin is also known as for-
tified penicillin procaine (PPF). It acts within 15 to 30 minutes after injection, thus more 
rapidly than procaine Benzylpenicillin alone due to the presence of Benzylpenicillin. It is 
only administered by IM route.

Penicillin derivatives
Amoxicillin and ampicillin are broad-spectrum antibacterials with good tissue penetration and 

are therefore used for many infections. They are frequently used in pregnant women, for whom other 
antibacterials may be contra-indicated.
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CEPHALOSPORINS
The cephalosporins are broad-spectrum antibiotics. Its pharmacology is similar to that of penicil-

lin, excretion being renal.

The principal side effect of the cephalosporins is also hypersensitivity and about 10-30% of pen-
icillin-sensitive patients will be to the cephalosporins (cross-hypersensitivity).

Cephalosporins are divided into first second and third generation agents. Within each group, 
differentiation is primarily by pharmacokinetics. Groups are divided by antibacterial spectrum, in 
general from first to third generation reveals broadening gram-negative spectrum, loss of effica-
cy against gram-positive organism, greater efficacy against resistant organism and increased cost. 
Broad antibacterial spectrum may encourage superinfection with resistant bacteria or fungi.

The decision to use a specific agent in the clinical setting should be primarily based on bacterial 
spectrum, rout of administration, side-effects profile and indications. E.g. Cefuroxime has greater 
activity against Haemophilus influenzae and Neisseria gonorrhoea; ceftazidime and ceftriaxone are 
less active against Staphylococcus aureus than cefuroxime; ceftazidime has good activity against 
pseudomonas; ceftriaxone has a longer half-life and therefore only needs once daily administration 
and is indicated for serious infections (septicaemia, pneumonia and meningitis); orally active ceph-
alosporins (cephalexin) are useful for urinary-tract infections which do not respond to other drugs 
or which occur in pregnancy. 

• AMOXYCILIN
• AMOXYCILLIN + CLAVULANIC ACID
• AMPICILLIN 
• BENZATHINE BENZYLPENICILLIN
• BENZYLPENICILLIN 
• CEFALEXIN
• CEFAZOLIN SODIUM
• CEFOTAXIME SODIUM
• CEFTRIAXONE SODIUM
• CEFUROXIME SODIUM
• CEFTAZIDIME
• CLOXACILLIN SODIUM 
• MEROPENEM 
• PHENOXYMETHYLPENICILLIN
• PIPERACILLIN



Page 126

AMOXYCILLIN
General information

Broad-spectrum penicillin: Gram-positive and Gram-negative organisms. It is inactivated by pen-
icillinases including those produced by Staphylococcus aureus and Gram-negative bacilli.  Resistance: 
almost 100% staphylococci, 50% of E. coli and 15% Haemophilus influenzae. It should not be used in 
hospitals without checking sensitivity.

Amoxicillin is an ampicillin derivative, but it is better absorbed than ampicillin when given by 
mouth, producing higher plasma and tissue concentrations. Absorption is not affected by the pres-
ence of food in the stomach. 

Clinical information 

• Indications
 - Uro-genital infections (first choice in pregnancy), otitis media, sinusitis, chronic bronchitis, 

invasive salmonellosis, gonorrhoea.
 - Respiratory and ENT infections (pneumonia, streptococcal tonsillitis), stomatology infec-

tions, urinary infections (cystitis), gastrointestinal and biliary infections.
 - Infection due to Helicobacter pylori (in combination with omeprazole and metronidazole or 

tinidazole), leptospirosis, etc.
 - Parenteral to oral switch therapy
 - Prophylaxis of endocarditis.

• Pregnancy Risk Factor B

• Lactation
 - Enters breast milk\compatible.

• Dosage and administration
 - ADULT: 250 mg every 8 hours, doubled in severe infections.
 - CHILD up to 10 years: 125 mg every 8 hours, doubled in severe infections.
 - Severe recurrent purulent respiratory infection: 3 g every 8 hours.
 - Dental abscess: 3 g repeated after eight hrs.
 - Urinary-tract infections: 3 g repeated after 10-12 hrs.
 - Gonorrhoea: single dose of 2-3 g with Probenecid 1 g.
 - Otitis media, child 3-10 years: 750 mg twice daily for 2 days.
 - Prophylaxis of bacterial endocarditis (in dental procedures): 3 g in a single dose 1 hour be-

fore the procedure.
Age Weight 250mg Tablets 500 mg Tablet Oral suspension 125 mg/5 ml

<2 months <4 kg 1/2 tab x 2 - 1 tsp x 2

2 months to 1 year 4 to 8 kg 1/2 to 1 tab x 2 - 1 to 2 tsp x 2

1to 5 years 8 to 15 kg  1 1/2 tab x 2 1/2 tab x 2 3 tsp x 2

5to 10 years 15 to 25 kg 2 tab x 2 1 tab x 2 4 tsp x 2

10to 15 years 25 to 35 kg 3 tab x 2 11/2 tab x 2 -

Adult > 35 kg 4 tab x 2 2 tab x 2 -

 - In severe infections, double the dose.

Duration:
 - Otitis media and cystitis: 5 days; tonsillitis: 6 days; leptospirosis: 7 days; pneumonia and 

sinusitis:7 to 10 days; H. pylori infection: 10 to 14 days; typhoid fever: 14 days
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• Contraindications
 - Penicillin hypersensitivity.
 - Infectious mononucleosis.

• Side effects and toxicity
 - Hypersensitivity reactions: urticaria, fever, joint pains, angioedema anaphylaxis, serum 

sickness-like reactions, haemolytic anaemia and interstitial nephritis.
 - Neutropenia, thrombocytopenia, coagulation disorders and central nervous system toxicity 

have been reported (especially with high doses or severe renal impairment). Nausea, diar-
rhoea, antibiotic-associated colitis.

• Drug interactions
 - Do not combine with other antibiotics unless the bacteriological spectrum indicates this is 

necessary.  This is a good therapeutic principle, but in addition, the bactericidal effects of the 
penicillin are impaired by the bacteriostatic tetracyclines and chloramphenicol.

 - Probenecid reduces excretion of penicillin.
 - Amoxicillin may increase the effects of Methotrexate.

• Precautions
 - Check for any history of penicillin allergy before using this drug.
 - In renal impairment, less amoxicillin is excreted so the dose can be lower.
 - Look for erythematous rashes, particularly common in glandular fever, chronic lymphatic 

leukaemia and VIH infection.  Stop the treatment if rash appears.
 - Use with caution in asthmatic patients.
 - Use with caution in patients allergic to cephalosporins (cross-sensitivity may occur).
 - A high percentage of patients with mononucleosis who receive amoxicillin develop an er-

ythematous skin rash. Thus amoxicillin should not be administered to patients with mono-
nucleosis.

• Remarks
 - Use amoxicillin rather than ampicillin: as it is absorbed better, only half the dose is required.
 - Once reconstituted, the oral suspension keeps for 7 days maximum, below 25°C.

Pharmaceutical information

• Dosage form into EDL: 
 - AMOXYCILLIN 500 mg CAPSULES.
 - AMOXYCILLIN 400 mg/5mL, SUSPENSION

• Storage
 - Oral, Capsules
 - Store ≤20°C.

For Suspension
 - 250 mg/5 mL: ≤20°C.1 Following reconstitution, refrigerate (preferable but not required) 

and discard after 14 days.
 - 200 or 400 mg/5 mL: ≤25°C.1 Following reconstitution, refrigerate (preferable but not re-

quired) and discard after 14 days
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AMOXICILLIN/CLAVULANIC ACID
General information

Amoxicillin inhibits bacterial cell wall mucopeptide synthesis. Clavulanic acid inactivates a wide 
range of beta-lactam enzymes found in bacteria resistant to penicillins and cephalosporins.

Clinical information 

• Indications
 - Treatment of infections of the lower respiratory tract, 
 - Otitis media, 
 - Sinusitis,
 - Skin and skin structures, and 
 - UTIs caused by susceptible microorganisms.

• Pregnancy Risk Factor B

• Lactation
 - Secreted into breast milk\ use caution.

• Dosage and administration
 - Adults and children weighing 40 kg or more: PO One 500 mg tablet every 12 h or one 250 

mg tablet every 8 h. For more severe infections and infections of the respiratory tract, give 
one 875 mg tablet every 12 h or one 500 mg tablet every 8 hrs.

 - Children 12 wk. of age and older Otitis media, sinusitis, lower respiratory tract infections, 
and more severe infections: PO 40 mg/kg/day divided every 8 h or 45 mg/kg/day divided 
every 12 h.

 - Less severe infections: PO 20 mg/kg/day divided every 8 h or 25 mg/kg/day divided every 
12 h.

 - Neonates and infants 12 wk. of age and younger: PO 30 mg/kg/day divided every 12 h.
 - Administer each dose at the start of a meal to minimize GI intolerance.

• Contraindications
 - History of penicillin allergy; history of amoxicillin- and clavulanate-associated cholestatic 

jaundice or liver disease.
 - ER tablets: Severe renal function impairment (CrCl less than 30 mL/min); hemodialysis 

patients

• Side effects and toxicity
 - Agitation; anxiety; convulsions; dizziness; headache; insomnia. Skin rashes, urticaria, ery-

thema multiforme; Stevens-Johnson syndrome (rare).Abnormal taste sensation; sore or dry 
mouth or tongue; stomatitis. Diarrhea/loose stools, nausea, vomiting; abdominal pain or 
cramps;; pseudomembranous colitis; Agranulocytosis; anemia; bone marrow depression; 
eosinophilia; granulocytopenia; hemolytic anemia; thrombocytopenia; thrombocytopenic 
purpura. Cholestatic jaundice; elevated LFTs; hepatitis; increased bilirubin and/or alkaline 
phosphatase; transient hepatitis.

• Drug interactions
 - Allopurinol: may increase incidence of rash.
 - Contraceptives, oral: May reduce effectiveness of oral contraceptives.
 - Probenecid: May increase and prolong blood levels of amoxicillin.
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 - Tetracyclines: May reduce antibacterial effectiveness of amoxicillin may increase the effects 
of Methotrexate.

• Precautions
 - Use with caution in patients with renal, hepatic impairment.
 - Monitor patient for signs of anaphylaxis or severe allergic reaction. Discontinue therapy if 

noted
 - Mononucleosis patients: Increased risk of skin rash. Use not recommended

Pharmaceutical information

• Dosage form into EDL 
 - AMOXYCILLIN  1000 mg + CLAVULANIC ACID 200 mg INJ 
 - AMOXICILLIN + CLAVULANIC ACID  500 mg + 125 mg TABLET
 - AMOXICILLIN + CLAVULANIC ACID 400 mg +57 mg (SALT) POWDER FOR ORAL 

SUSPENSION.

• Storage
 - Store tablets and dry powder for suspension at controlled room temperature. 
 - Store reconstituted suspension in refrigerator. 
 - Discard any unused suspension after 10 days.
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AMPICILLIN
General information

Ampicillin is broad-spectrum penicillin active against some Gram-positive and Gram-negative 
organisms. It is inactivated by penicillinases including those produced by Staphylococcus aureus 
and Gram-negative bacilli.  Resistance: almost 100% staphylococci, 50% of E. coli and 15% Hae-
mophilus influenzae. It should not be used in hospitals without checking sensitivity.
It is well excreted in bile and urine.

Clinical information

• Indications
 - Uro-genital infections (first choice in pregnancy, but usefulness limited by resistance) 
 - Otitis media, sinusitis, exacerbation of chronic bronchitis, invasive salmonellosis, gonorrhea.

• Pregnancy Risk Factor B 

• Lactation
 - Enters breast milk. Use with caution.

• Dosage and administration
 - The daily dose must be administered in at least 3 injections or infusions, at 8-hour interval
 - Injectable ampicillin and injectable amoxicillin are used at the same doses for the same 

indications:
Child: 100 mg/kg/day in 3 injections or infusions
Adult: 3 to 4 g/day in 3 to 4 injections or infusions

Age Weight 500 mg vial
(to be dissolved in 5 ml)

1 g vial
(to be dissolved in 5 ml)

< 1 year < 8 kg 2 ml x 3

1to 5 years 8 to 15 kg 4 ml x 3 2 ml x 3

5to 10 years 15 to 25 kg - 3 ml x 3

10to 15 years 25 to 35 kg - 3/4 to 1 vial x 3

Adult > 35 kg - 1 vial x 3
 - In the event of pyelonephritis or puerperal fever, increase dosage:
 - Child: 200 mg/kg/day in 3 injections or infusions
 - Adult: 8 g/day in 3 to 4 injections or infusions
 - In the event of meningitis, septicemia and endocarditis:
 - Child: 200 mg/kg/day in 3 to 4 injections or infusions or as a continuous infusion
 - Adult: 12 g/day in 3 to 4 injections or infusions or as a continuous infusion
 - Duration: according to indication; change to oral treatment as soon as possible.

• Contraindications
 - Penicillin hypersensitivity. 
 - Infectious mononucleosis 

• Side effects and toxicity
 - Hypersensitivity reactions: urticaria, fever, joint pains, angioedema, anaphylaxis (especially 

after parenteral use), serum sickness-like reactions, hemolytic anemia and interstitial ne-
phritis.
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 - Neutropenia, thrombocytopenia, coagulation disorders and central nervous system toxicity 
reported (especially with high doses or severe renal impairment). Nausea, diarrhea, antibi-
otic-associated colitis.

• Drug interactions
 - (Do not combine with others antibiotics without medical advice)
 - Probenecid reduces excretion of penicillin.
 - Ampicillin may increase the effects of Methotrexate.
 - Allopurinol may increase the levels of ampicillin.

• Precautions
 - History of allergy to penicillin.
 - Renal impairment: reduce dosage
 - Advise patient to return in the event that erythematous or other rashes appear common in 

glandular fever, chronic lymphatic leukemia and VIH infection.  Stop treatment if rash ap-
pears.

 - Use with caution in asthmatic patients.
 - Ampicillin and Gentamicin should not be mixed in the same I.V syringe.

• Remarks
 - Do not mix with another drug in the same in the same syringe or infusion.
 - Ampicillin is stable for 8 hours in 0.9% sodium chloride and for 2 hours in 5% glucose.

Pharmaceutical information

• Dosage form into EDL
 - AMPICILLIN POWDER FOR INJECTION 1 GRAM VIAL

• Storage 
 - Solutions for IM injection or IV injection or infusion should be used within 1 hour after 

reconstitution and should not be frozen.
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BENZATHINE BENZYLPENICIL-
LIN=BENZATHINE PENICILLIN G
General information

Antibacterial with prolonged action: 15 to 20 days. After injection, benzathine penicillin releases 
penicillin G very slowly from its complex, which provides the long action. This form of penicillin is 
not suitable for urgent cases (blood level is too low) or for gonorrhoea.

Active against: Streptococcus (including pneumococci), Neisseria gonorrhoeae,Neisseria menin-
gitidis, Bacillus anthracis, Corynebacterium diphteriae, Leptospira, Clostridium tetani. 

Pneumococci, meningococci and gonococci with a reduced sensitivity to penicillin have been 
isolated. Benzylpenicillin is no longer the drug of first choice for pneumoccocal meningitis.

Benzylpenicillin is inactivated by gastric acid and absorption from the gut is low. 

Clinical information 

• Indications
 - Throat infections, otitis media, streptococcal endocarditis, meningococcal meningitis, pneu-

monia.
 - Syphilis. Bejel.
 - Prevention of rheumatoid arthritis.

• Pregnancy Risk Factor B

• Lactation:
 - Enters breast milk. Considered compatible with breast-feeding in non-hypersensitive in-

fants.

• Dosage and administration
 - CAN NOT BE USED FOR IV INJECTION OR INFUSION
 - CHILD: 50.000 to 100.000 IU/kg/injection. IM
 - ADULT: 1 to 4 M IU/injection. IM
 - Bejel: single dose of 1.2 MIU
 - Prevention of rheumatoid arthritis: every 4 weeks.
 - Syphilis (primary and secondary): repeat after 15 days. 2.4 MIU.
 - Prophylaxis of rheumatic fever and glomerulonephritis: 1.2 MIU once a month or 0.6 

MIU every two weeks.

• Contraindications
 - Penicillin hypersensitivity.

• Side effects and toxicity

 - Hypersensitivity reactions: urticaria, fever, joint pains, angioedema anaphylaxis, serum 
sickness-like reactions, hemolytic anemia and interstitial nephritis.

 - Neutropenia, thrombocytopenia, coagulation disorders and central nervous system toxicity re-
ported (especially with high doses or severe renal impairment). Nausea, diarrhea, antibiotic-as-
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sociated colitis.

• Drug interactions
 - Do not combine with other antibiotics unless there is a sound bacteriological reason to do so. 
 - Probenecid reduces excretion of penicillin.
 - Penicillin may increase levels of methotrexate.

• Precautions
 - History of allergy.
 - Reduce dose in cases of renal impairment
 - Use with caution in patients with seizure disorder.
 - Use with caution in asthmatic patients.

Pharmaceutical information

• Dosage form into EDL
 - BENZATHINE BENZYL PENICILLIN 1.2 Mill. IU VIAL.

• Storage
 - Keep below 30º C – Avoid light. 
 - After preparation, suspension must be used within 24 hrs.
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BENZYLPENICILLIN=PENICILLIN G
General information

Antibacterial with prolonged action: 15 to 20 days. After injection, benzathine penicillin very 
slowly releases penicillin G very slowly from its complex that provides the long action. This form of 
penicillin is not suitable for urgent cases (blood level is too low) or for gonorrhoea. It is inactivated 
by gastric acid and absorption from the gut is low. 

Active against: Streptococcus (including pneumococco), Neisseria gonorrhoeae,Neisseria men-
ingitidis, Bacillus anthracis, Corynebacterium diphteriae, Leptospira, Clostridium tetani, C. per-
fringes, spirochetes (included Borrelia burdorgferi) and actinomycetes.  

Pneumococci, meningococci and gonococci, which have decrease sensitivity to penicillin, have 
been isolated. Benzylpenicillin is no longer drug of first choice for pneumoccocal meningitis.

Benzylpenicillin is inactivated by gastric acid and absorption from the gut is low. 

Clinical information

• Indications
 - Throat infections, otitis media, streptococcal endocarditis, meningococcal meningitis, pneu-

monia.
 - First choice in: actinomycosis, anthrax, gas gangrene, tetanus, Bejel and syphilis (long act-

ing benzylpenicillins are preferred in some infection included syphilis). 
 - Also for: diphtheria, Lyme disease in children, leptospirosis.
 - Prophylaxis in limb amputation.

• Pregnancy Risk Factor B
 - Pregnancy Considerations:
 - Penicillin G crosses the placenta and distributes into amniotic fluid.
 - There is no evidence of adverse fetal effects after penicillin use during pregnancy on hu-

mans.
 - Penicillin G is the drug of choice for treatment of syphilis during pregnancy.

• Lactation
- Enters breast milk. Use with caution.

• Dosage and administration
Severe pneumonia

 - Child over 2 months: 200 000 to 400 000 IU (120 to 240 mg)/kg/day in 4 injections
 - Adult: 8 to 12 MIU (4.8 to 7.2 g)/day in 4 injections

Neurosyphilis
 - Adult: 12 to 24 MIU (7.2 to 14.4 g)/day in 6 injections

Meningitis, streptococcal necrotizing fasciitis, gas gangrene, anthrax
 - Child: 600 000 IU (360 mg)/kg/day in 6 injections
 - Adult: 24 MIU (14.4 g)/day in 6 injections

 - By I.M, slow iv injection or infusion: Usually 1-4 Mill IU, but in some infections from 10 
up to 30 Mill IU/day in divided doses every 4-6 hours for 1 to 4 weeks.

 - CHILD: 100.000 to 250.000 IU/kg/day in divided doses every 4 hours.
 - Diphtheria: 2-3 Mill. IU/day in divided doses for 10-12 days.
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• Contraindications
 - Penicillin hypersensitivity.

• Side effects and toxicity
 - Hypersensitivity reactions: urticaria, fever, joint pains, angioedema anaphylaxis, serum 

sickness-like reactions, hemolytic anemia and interstitial nephritis.
 - Neutropenia, thrombocytopenia, coagulation disorders and central nervous system toxicity 

reported (especially with high doses or severe renal impairment). Nausea, diarrhea, antibi-
otic-associated colitis.

• Drug interactions
 - Do not combine with other antibiotics unless there is a sound bacteriological reason to do 

so. 
 - Probenecid reduces excretion of penicillin.

• Precautions
 - History of allergy. 
 - Reduce dose in cases of  renal impairment

Remarks
 - Do not confuse rapidly acting Benzylpenicillin, which can be used by IV route, with long 

acting penicillins (procaine benzylpenicillin and benzathine benzylpenicillin), which must 
never be used for IV injection or infusion.

 - Do not mix with other drugs in the same syringe or infusion.
 - Once reconstituted, suspension must be used immediately
 - Do not combine with methotrexate.

Pharmaceutical information

• Dosage form into EDL
 - BENZYLPENICILLIN 10 MILL IU VIALS

• Storage
 - Keep below 30º C - Avoid light. 
 - After preparation, suspension must be used within 24 hrs.
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CEFALEXIN
General information

Cephalexin is an orally active “first generation” cephalosporin. It has a broad-spectrum bacteri-
cidal: effect against Gram positive and Gram negative bacteria.

Its pharmacology is similar to that of penicillin, excretion being principally renal and blocked by 
probenecid.

Cross-hypersensitivity: about 10% of penicillin-sensitive patients will also be allergic to cepha-
losporins.

Clinical information 

• Indications
 - Urinary-tract infections which do not respond to other drugs or which occur in pregnancy.
 - Upper and lower respiratory tract infections, sinusitis. 
 - Skin and soft-tissue infections.
 - Otitis media

• Pregnancy Risk Factor B 

• Lactation
 - Enters breast milk \use with caution.

• Dosage and administration
 - Child: 25 mg/kg/day in divided doses, doubled for severe infections, max. 100 mg/kg/day.
 - Adult: 250-500 mg every six hours increased to 1-1.5 g every 6-8 hours for severe infections.

• Contra-indications
 - Cephalosporin and penicillin hypersensitivity 
 - Porphyria.

• Side effects and toxicity
 - Principal: hypersensitivity reactions including rashes, pruritus, urticaria, fever, arthralgia, 

and anaphylaxis, erythema multiform and toxic epidermal necrolysis have been reported. 
 - Haemorrhage due to interference with blood clotting factors. Eosinophilia and other blood 

disorders.
 - Diarrhoea, rarely antibiotic-associated colitis, nausea and vomiting, abdominal discomfort, 

headache.
 - Disturbances in liver enzymes, transient hepatitis and cholestatic jaundice.
 - Reversible interstitial nephritis, hyperactivity, nervousness, sleeps disturbances, confusion, 

hypertonic, and dizziness.

• Drug interactions
 - Excretion of cephalosporin reduced by probenecid (increased plasma concentrations).
 - Cephalexin may increase the levels of Metformin.

• Precautions
 - Check for penicillin sensitivity.
 - Reduce dose in renal impairment.
 - The usual caution should be exercised when prescribing in pregnancy and breast-feeding but 

there is no evidence of teratogenicity.
 - Be aware that the product can give a false positive urinary glucose and false positive 

Coomb’s test.
 - Colitis.
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 - Avoid unnecessarily prolonged use which may result in the overgrowth of non-susceptible 
organisms

Pharmaceutical information

• Dosage form into EDL
 - CEPHALEXIN 250 mg/5mL. 100 mL SUSPENSION
 - CEPHALEXIN 500 mg CAPSULE.

• Storage
 - Keep below 30º C.
 - Protect from light.
 - Refrigerate suspension after reconstitution, discard after 14 days.
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CEFAZOLIN= CEPHAZOLIN 
General information

Cefazolin is a “first generation” cephalosporin. It is a broad-spectrum bactericidal against Gram 
positive and Gram-negative bacteria.

Its pharmacology is similar to that of penicillin, excretion being principally renal and blocked by 
probenecid.

Clinical information

• Indications
 - Urinary-tract infections which do not respond to other drugs or which occur in pregnancy.
 - Respiratory-tract infections, sinusitis, and skin and soft-tissue infections.
 - Surgical prophylaxis.
 - Treatment of bone and joint infections.

• Pregnancy Risk Factor B

• Lactation
 - Enters breast milk \use caution.

• Dosage and administration
 - By IM, IV injection or infusion. 0.5-1 g every 6-12 hours. CHILD: 25-50 mg/kg daily in 

divided doses up to 100 mg/kg/day in severe infections.

• Contraindications
 - Cephalosporin hypersensitivity.
 - Porphyria.

• Side effects and toxicity
 - Diarrhea, nausea and vomiting, abdominal discomfort, headache.
 - Allergic reactions including rashes, pruritus, urticaria, serum sickness-like reactions with 

rashes, fever and arthralgia, and anaphylaxis; erythema multiforme, toxic epidermal necroly-
sis reported.

 - Disturbances in liver enzymes, transient hepatitis and cholestatic jaundice.
 - Eosinophilia and blood disorders.
 - Reversible interstitial nephritis, hyperactivity, nervousness, sleeps disturbances, confusion, 

hypertonic and dizziness.

• Drug interactions
 - Excretion of cephalosporin reduced by probenecid (increased plasma concentrations).
 - Cefazolin may increase the levels and effects of Phenytoin, Vitamin K Antagonists.

• Precautions
 - Check for penicillin sensitivity.
 - Reduce dose in renal impairment.
 - The usual caution should be exercised when prescribing in pregnancy and breast-feeding but 

there is no evidence of teratogenicity.
 - Be aware that the product can give a false positive urinary glucose and false positive 

Coomb’s test.
 - Colitis.
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 - Avoid unnecessarily prolonged use which may result in the overgrowth of non-susceptible 
organisms

 - Use with caution in patients with history of seizures.

Pharmaceutical information

• Dosage form into EDL
 - CEFAZOLIN 1 g VIAL.

• Storage
 - Store in airtight containers.
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CEFOTAXIME SODIUM
General information 

Cefotaxime is a semisynthetic antibacterial; β-lactam antibiotic, it is a third generation cephalo-
sporin. it has broad spectrum activity against Gram positive and Gram negative bacteria. In most 
cases, it is considered to be equivalent to ceftriaxone in terms of safety and efficacy profiles. Solu-
tions of cefotaxime range from very pale yellow to light amber depending on the concentration and 
the diluent used. The pH of the injectable solutions usually ranges from 5.0 to 7.5.

Clinical information

• Indications
 - Clinically, cefotaxime parenteral products are usually used for the following indications:

Bone and Joint Infections
 - Treatment of serious bone and joint infections caused by susceptible S. aureus, streptococci 

(including S. pyogenes), Pseudomonas (including Ps. aeruginosa), or P. mirabilis.

Genitourinary Tract Infections
 - Treatment of serious genitourinary tract infections caused by susceptible S. aureus (includ-

ing penicillinase-producing strains), and others.

Gynecologic Infections
 - Treatment of gynecologic infections (including pelvic inflammatory disease [PID], endome-

tritis, pelvic cellulitis).
Intra-abdominal Infections

 - Treatment of serious intra-abdominal infections (including peritonitis).

Meningitis and Other CNS Infections
 - Treatment of meningitis and ventriculitis caused by susceptible H. influenzae, N. meningit-

idis, S. pneumoniae, E. coli, or K. pneumoniae.

Respiratory Tract Infections
 - Treatment of serious lower respiratory tract infections, including community-acquired 

pneumonia (CAP).
 - Recommended by ATS and IDSA as an alternative for treatment of CAP caused by peni-

cillin-susceptible S. pneumoniae and as a preferred drug for treatment of CAP caused by 
penicillin-resistant S. pneumoniae, provided in vitro susceptibility has been demonstrated.

Septicemia
 - Treatment of bacteremia/septicemia caused by E. coli, Klebsiella, S. marcescens, S. aureus, 

or streptococci (including S. pneumoniae). 

Skin and Skin Structure Infections
 - Treatment of serious skin and skin structure infections.

Capnocytophaga Infections
 - Alternative to penicillin G for treatment of infections caused by Capnocytophaga (e.g., sep-

ticemia, meningitis, endocarditis).

Gonorrhea and Associated Infections
 - Alternative for treatment of uncomplicated cervical, urethral, or rectal gonorrhea caused by 

susceptible Neisseria gonorrhoeae in adults or adolescents. 
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Lyme Disease
 - Treatment of early neurologic Lyme disease with acute neurologic manifestations such as 

meningitis or radiculopathy. 

Typhoid Fever and Other Salmonella Infections
 - Treatment of typhoid fever (enteric fever) or septicemia caused by Salmonella typhi or S. 

paratyphi, including multidrug-resistant strains.

Perioperative Prophylaxis
 - Perioperative prophylaxis to reduce the incidence of infection in patients undergoing con-

taminated or potentially contaminated surgery (e.g., GI and genitourinary surgery, abdomi-
nal or vaginal hysterectomy) and in patients undergoing cesarean section.

• Pregnancy risk factor B

• Lactation 
 - Distributed into milk; use with caution.

• Dosage and administration
 - Administer by IV injection or infusion or by deep IM injection. 
 - IV route preferred in patients with septicemia, bacteremia, peritonitis, meningitis, or other 

severe or life-threatening infections or in patients with lowered resistance resulting from 
debilitating conditions (e.g., malnutrition, trauma, surgery, diabetes, heart failure, malignan-
cy), particularly if shock is present. 

Pediatric Patients
General Dosage in Neonates <1 Week of Age

 - IV: 50 mg/kg every 12 hours for premature or full-term neonates <1 week of age recom-
mended by manufacturers. 

 - IV or IM: 50 mg/kg every 12 hours for neonates <1 week of age weighing ≤2 kg and 50 mg/
kg every 8 or 12 hours for those weighing >2 kg. 

General Dosage in Neonates 1–4 Weeks of Age
 - IV:50 mg/kg every 8 hours recommended by manufacturers. 
 - IV or IM: 50 mg/kg every 12 hours for neonates 1–4 weeks of age weighing <1.2 kg; 50 mg/

kg every 8 hours for those weighing 1.2–2 kg; and 50 mg/kg every 6 or 8 hours for those 
weighing >2 kg. 

General Dosage in Children 1 Month to 12 Years of Age
 - IV or IM: 50–180 mg/kg daily given in 4–6 equally divided doses in those weighing <50 kg. 

The higher dosage should be used for more severe or serious infections. 75–100 mg/kg daily 
given in 3 or 4 equally divided doses for mild to moderate infections and 150–200 mg/kg 
daily given in 3 or 4 equally divided doses for severe infections. Children weighing >50 kg 
should receive the usual adult dosage. 

Meningitis and Other CNS Infections
 - IV: Manufacturers recommend that children 1 month to 12 years of age weighing <50 kg 

receive dosage at the high end of the range of 50–180 mg/kg daily. Some clinicians recom-
mend that infants and children <18 years of age with meningitis receive 50 mg/kg IV every 
6 hours. AAP recommends 300 mg/kg daily given in 3 or 4 divided doses for treatment of 
meningitis in pediatric patients beyond the neonatal period. 

Gonorrhea and Associated Infections
 - Disseminated Gonococcal Infection or Gonococcal Scalp Abscess in Neonates
 - IV or IM: 25 mg/kg every 12 hours for 7 days recommended by CDC and AAP; if meningitis 

is documented continue for 10–14 days. 
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Disseminated Gonorrhea in Children ≥8 Years of Age or Weighing ≥45 kg
 - IV: 1 g every 8 hours recommended by CDC and AAP. Continue for 7 days or discontinue 

24–48 hours after improvement occurs and switch to an oral regimen (e.g., cefixime or cef-
podoxime) to complete ≥7 days of treatment. 

Lyme Disease, Early Neurologic Lyme Disease
 - IV: 150–200 mg/kg daily (up to 6 g daily) given in divided doses every 6–8 hours for 14 

days (range: 10–28 days) recommended by IDSA and others for early Lyme disease in chil-
dren with acute neurologic manifestations (e.g., meningitis, radiculopathy). 

Adults
Uncomplicated Infections

 - IV or IM: 1 g every 12 hours. 
Moderate to Severe Infections

 - IV or IM: 1–2 g every 8 hours. 
Severe or Life-threatening Infections

 - IV: 2 g every 6–8 hours. For life-threatening infections, 2 g every 4 hours.

Meningitis and Other CNS Infections
 - IV: 2 g every 6–8 hours for 7–21 days. Some clinicians recommend 8–12 g daily in divided 

doses every 4–6 hours. 

Meningitis Caused by S. pneumoniae
 - IV: Initially, 350 mg/kg daily given in 4 divided doses; reduce dosage to 225 mg/kg daily 

given in 3 divided doses if organism is susceptible to penicillin. 

Respiratory Tract Infections, Community-acquired Pneumonia
 - IV or IM: 1 g every 6–8 hours. 

Lyme Disease, Early Neurologic Lyme Disease
 - IV: 2 g every 8 hours for 14 days (range: 10–28 days) recommended by IDSA and others for 

adults with acute neurologic manifestations (e.g., meningitis, radiculopathy). 

Perioperative Prophylaxis, Contaminated or Potentially Contaminated Surgery
 - IV or IM: 1 g 30–90 minutes prior to surgery. 
 - Cesarean Section
 - IV or IM: 1 g IV as soon as the umbilical cord is clamped, followed by additional 1-g IM or 

IV doses given 6 and 12 hours after the first dose. 

Prescribing Limits: 
 - Pediatric Patients: maximum 12 g daily for children weighing >50 kg. 
 - Adults: maximum 12 g daily.

• Contraindications
 - Known hypersensitivity to cefotaxime or other cephalosporins

• Side effects and toxicity
 - Local reactions at injection sites
 - hypersensitivity reactions
 - GI effects

• Drug interactions
 - Aminoglycosides: Possible increased risk of nephrotoxicity. In vitro evidence of additive or 

synergistic antibacterial activity; antagonism also reported.
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 - Probenecid: Decreased renal clearance and increased concentrations of cefotaxime and its 
metabolites.

• Precautions
Sensitivity Reactions

 - Possible hypersensitivity reactions, including rash (maculopapular or erythematous), pruri-
tus, fever, eosinophilia, urticaria, anaphylaxis, erythema multiforme, Stevens-Johnson syn-
drome, and toxic epidermal necrolysis.

 - If a hypersensitivity reaction occurs, discontinue cefotaxime and institute appropriate ther-
apy as indicated (e.g., epinephrine, corticosteroids, and maintenance of an adequate airway 
and oxygen).

 - Cross-hypersensitivity: Partial cross-allergenicity among cephalosporins and other β-lactam 
antibiotics, including penicillins. 

History of GI Disease
 - Use with caution in patients with a history of GI disease, particularly colitis.

Local Effects
 - May be locally irritating to tissues. Inflammation, phlebitis, and thrombophlebitis reported 

with IV administration; pain, induration, and tenderness may occur at IM injection sites.

Hematologic Effects
 - Possible transient neutropenia, granulocytopenia, leukopenia, eosinophilia, or thrombocy-

topenia.
 - Agranulocytosis may occur rarely during prolonged therapy. Monitor blood cell counts if 

treatment lasts >10 days.

CNS Effects
 - Seizures reported with some cephalosporins, especially in patients with renal impairment 

who received dosages inappropriate for the degree of renal impairment. 

Pharmaceutical information

• Dosage form into EDL
 - CEFOTAXIME SODIUM 250 mg POWDER FOR INJECTION,VIAL 

• Storage
 - Store at 15–30°C
 - Protect from light.
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CEFTRIAXONE SODIUM
General information

Ceftriaxone is a third generation cephalosporin with grater activity than second-generation ceph-
alosporins against certain Gram-negative bacteria. However, it is less active than cefuroxime against 
Gram-positive bacteria, most notably Staphylococcus aureus. 

It has a longer half-life, and therefore only needs once daily administration.
Its broad antibacterial spectrum may encourage superinfection with resistant bacteria or fungi.

Clinical information

• Indications
 - Serious infections: septicemia, pneumonia and meningitis.
 - Urinary-tract infections which do not respond to other drugs or which occur in pregnancy.
 - Respiratory-tract infections, sinusitis, and skin and soft-tissue infections. Uncomplicated 

gonorrhea.
 - Surgical prophylaxis and prophylaxis of meningococcal meningitis.
 - Treatment of sexually transmitted diseases, Lyme disease.

• Pregnancy Risk Factor B

• Lactation
 - - Enters breast milk/ use with caution.

• Dosage and administration:
 - Adult: by deep IM (doses over one g divided in more than one site) injection or iv injection 

over at least 2-4 minutes, or by iv infusion: 1 g daily as a single dose, 2-4 g in severe infec-
tions. 

 - Child: 20-50 (up to 80 in severe infections) mg/kg/day as a single dose, doses of 50 mg/kg 
and over by iv infusion only.

 - Neonates: by iv infusion over 60 minutes, 20 - max. 50 mg/kg/day.
 - Surgical prophylaxis: by deep IM injection or IV injection over 2-3 minutes, 1 g as a single 

dose.

• Contraindications
 - Neonates with jaundice, hypoalbuminaemia, acidosis or impaired bilirubin binding.
 - Cephalosporin hypersensitivity.
 - Porphyria.
 - Concomitant use with IV calcium in neonates.

• Side effects and toxicity
 - Diarrhea, nausea and vomiting, abdominal discomfort, headache.
 - Allergic reactions including rashes, pruritus, urticaria, serum sickness-like reactions with 

rashes, fever and arthralgia, and anaphylaxis; erythema multiforme, toxic epidermal necroly-
sis reported.

 - Disturbances in liver enzymes, transient hepatitis and cholestatic jaundice.
 - Eosinophilia and blood disorders.
 - Reversible interstitial nephritis, hyperactivity, nervousness, sleeps disturbances, confusion, 

hypertonia and dizziness.
 - Calcium ceftriaxone may precipitate in urine or in gall bladder.
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• Drug interactions
 - Excretion of cephalosporin reduced by probenecid (increased plasma concentrations).
 - Calcium salts (Intravenous) may increase the levels and effects of ceftriaxone.
 - Ceftriaxone may increase levels\effects of vitamin K antagonists.

• Precautions
 - Check for penicillin sensitivity.
 - Reduce dose in renal impairment.
 - The usual caution should be exercised when prescribing in pregnancy and breast-feeding but 

there is no evidence of teratogenicity.
 - Be aware that the product can give a false positive urinary glucose and false positive 

Coomb’s test.
 - Colitis.
 - Avoid unnecessarily prolonged use which may result in the overgrowth of non-susceptible 

organisms.
 - Be particularly cautious with use in premature neonates, since the antibiotic may displace 

bilirubin from serum albumin); administer very slowly over a 60-minute period.
 - Use with caution in patients with history of GI disease.
 - use with caution in patients with hepatic dysfunction.

• Remarks
 - Do not mix with other drugs in the same syringe or bottle; do not add to solutions containing 

calcium (Ringer or Hartmann). 

Pharmaceutical information

• Dosage form into EDL
 - CEFTRIAXONE 1g VIAL.

• Storage
 - Store in airtight containers.
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CEFUROXIME SODIUM
General information

Cefuroximeme is a “second generation” cephalosporin.
It is active against bacteria resistant to other drugs and has greater activity against Haemophilus 

influenza and Neisseria gonorrhea. 

Clinical information

• Indications
 - Urinary-tract infections which do not respond to other drugs or which occur in pregnancy.
 - Respiratory-tract infections, sinusitis, and skin and soft-tissue infections.
 - Surgical prophylaxis.
 - Treatment of early Lyme disease, uncomplicated gonorrhea.

• Pregnancy Risk Factor B

• Lactation
 - Enters breast milk. Use with caution.

• Dosage and administration
 - By mouth, 250 mg twice daily in most infections and pyelonephritis, doubled if severe in-

fection. CHILD over 3 months: 125 mg twice daily, if necessary doubled in child over 2 years 
with otitis media.

 - By IM, IV injection or infusion: 750 mg every 6-8 hours, doubled if necessary in severe 
infections (single dose over 750 mg IV rout only). CHILD: 60 mg/kg daily in 3-4 divided 
doses.

 - Gonorrhea, 1 g as single dose PO, or 1.5 g single dose IM divided in two sites.
 - Surgical prophylaxis, 1.5 g IV injection, may be supplemented with 750 mg IM 8 and 16 

hours later.
 - Meningitis, 3 g iv every 8 hours; CHILD: 200-240 mg/kg daily in 2-4 divided doses, reduced 

to 100 mg/kg daily after 3 days or clinical improvement; NEONATE: 100 mg/kg daily re-
duced to 50 mg/kg.

• Contraindications
 - Cephalosporin hypersensitivity.
 - Porphyria.

• Side effects and toxicity
 - Diarrhoea, nausea and vomiting, abdominal discomfort, headache.
 - Allergic reactions including rashes, pruritus, urticaria, serum sickness-like reactions 

with rashes, fever and arthralgia, and anaphylaxis; erythema multiforme, toxic epidermal 
necrolysis reported.

 - Disturbances in liver enzymes, transient hepatitis and cholestatic jaundice.
 - Eosinophilia and blood disorders.
 - Reversible interstitial nephritis, hyperactivity, nervousness, sleeps disturbances, confusion, 

hypertonia and dizziness.

• Drug interactions
 - Excretion of cephalosporin reduced by probenecid (increased plasma concentrations).
 - Antacids; H2 Antagonists may decrease levels of cefuroxime
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• Precautions
 - Check for penicillin sensitivity.
 - Reduce dose in renal impairment.
 - The usual caution should be exercised when prescribing in pregnancy and breast-feeding but 

there is no evidence of teratogenicity.
 - Be aware that the product can give a false positive urinary glucose and false positive 

Coomb’s test.
 - Colitis.
 - Avoid unnecessarily prolonged use, which may result in the overgrowth of non-susceptible 

organisms.

Pharmaceutical information

• Dosage form into EDL
 - CEFUROXIME 250 mg TABLETS.
 - CEFUROXIME 500 mg TABLETS.
 - CEFUROXIME 750 mg VIAL.

• Storage
 - Store in airtight containers.
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CEFTAZIDIME
General information

Ceftazidime is a third generation cephalosporin with good activity against pseudomonas. It is 
also active against other Gram-negative bacteria. However, it is less active than cefuroxime against 
Gram-positive bacteria, most notably Staphylococcus aureus. 

Its broad antibacterial spectrum may encourage superinfection with resistant bacteria or fungi.

Clinical information

• Indications
 - Urinary-tract infections which do not respond to other drugs or which occur in pregnancy.
 - Respiratory-tract infections, sinusitis, and skin and soft-tissue infections.
 - Surgical prophylaxis.

• Pregnancy Risk Factor B

• Lactation
 - Enters breast milk\use with caution

• Dosage and administration
 - By deep IM or IV injection, or infusion: 1 g every 8 hours, or two g every 12 hours, 2 g every 

8-12 hours in severe infections. (Single dose over one g IV route only). CHILD (IV route 
recommended): from 25-100 mg/kg/day in 2-3 divided doses up to 150 mg/kg/day (max. 6 
g/day) in 3 divided doses in immunocompromised or meningitis.

 - Surgical prophylaxis, prostatic surgery, 1 g at induction of anaesthesia repeated if necessary 
when catheter removed.

 - Pseudomonal lung infection in cystic fibrosis: ADULT with normal renal function 100-150 
mg/kg/day in 3 divided doses, CHILD (IV route recommended): up to 150 mg/kg/day in 3 
divided doses (max. 6 g/day).

• Contraindications
 - Cephalosporin hypersensitivity.
 - Porphyria.

• Side effects and toxicity
 - Diarrhea, nausea and vomiting, abdominal discomfort, headache.
 - Allergic reactions including rashes, pruritus, urticaria, serum sickness-like reactions 

with rashes, fever and arthralgia, and anaphylaxis; erythema multiforme, toxic epidermal 
necrolysis reported.

 - Disturbances in liver enzymes, transient hepatitis and cholestatic jaundice.
 - Eosinophilia and blood disorders.
 - Reversible interstitial nephritis, hyperactivity, nervousness, sleeps disturbances, confusion, 

hypertonia and dizziness.

• Drug interactions
 - Excretion of cephalosporin reduced by probenecid (increased plasma concentrations).

• Precautions
 - Check for penicillin sensitivity.
 - Reduce dose in renal impairment.
 - The usual caution should be exercised when prescribing in pregnancy and breast-feeding 

but there is no evidence of teratogenicity.
 - Be aware that the product can give a false positive urinary glucose and false positive 
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Coomb’s test.
 - Colitis.
 - Avoid unnecessarily prolonged use which may result in 

the overgrowth of non-susceptible organisms
 - Use with caution in patients seizure disorder.

Pharmaceutical information

• Dosage form into EDL
 - CEFTAZIDIME 1 g VIAL

• Storage
 - Store in airtight containers.
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CLOXACILLIN 
General information

Cloxacillin is penicillinase-resistant penicillin, specifically against those staphylococci which 
produce penicillinase (beta-lactamase). It is fairly acid-stable and can, therefore, be given by mouth 
as well as by injection.  It should not be used in infections caused by penicillin-sensitive organisms 
since it is less effective. 

Clinical information

• Indications
 - Staphylococci infections resistant to other antibiotics: chronic osteomyelitis, pulmonary 

staphylococci of the newborn, etc.

• Dosage and administration
 - Take between meals.
 - Child: 50 to 100 mg/kg/day depending on severity, in 2 to 4 divided doses, without exceed-

ing2 g/day.
 - Adult: 1 to 2 g/day depending on severity, in 2 to 4 divided doses

AGE 0-2 Months 2 month- 1 year 1-5 years 5-15 years Adult

WEIGHT 0-4 kg 4-8 kg 8-15 kg 15-35kg adult

250 cap - - 1 to 2 cap x 2 2 to 3 cap x 2 4 cap x 2

500 cap - - 1 to 2 cap x 2 2 cap x 2

Suspension 125 mg/5 ml 1 tsp x 2 1 to 2 tsp x 2 2 to 3 tsp x 2 - -

500 mg vial 1 vial x 3 1 vial x 3 2 vials x 3 4 vials x 3 4 vials x 3
• Duration

 - Skin infections: 8 to 10 days; staphylococcal pneumonia: 10 to 14 days.

• Contraindications
 - See benzathine benzylpenicilin 

• Side effects and toxicity
 - See benzathine benzylpenicilin 

• Drug interactions
 - See benzathine benzylpenicilin 

• Precautions
 - See benzathine benzylpenicilin 

Pharmaceutical information

• Dosage form into EDL
 - CLOXACILLIN SODIUM 250 mg/5mL. 100 mL SUSPENSION.
 - CLOXACILLIN SODIUM 500 mg VIALS.
 - CLOXACILLIN SODIUM 500 mg CAPSULE.

• Storage
 - Keep cool if possible.
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MEROPENEM 
General information

Is an ultra-broad spectrum injectable antibiotic used to treat a wide variety of infections. It is a 
beta-lactam and belongs to the subgroup of carbapenem. Meropenem is bactericidal except against 
Listeria monocytogenes where it is bacteriostatic. It inhibits bacterial wall synthesis like other be-
ta-lactam antibiotics. In contrast to other beta-lactams, it is highly resistant to degradation by be-
ta-lactamases or cephalosporinases. Resistance generally arises due to mutations in penicillin bind-
ing proteins, production of metallo-beta-lactamases, or resistance to diffusion across the bacterial 
outer membrane.

Clinical information

• Indications
 - Treatment of intra-abdominal infection (complicated appendicitis and peritonitis).
 - Treatment of bacterial meningitis in pediatric patients more than 3 months of age caused by 

S. pneumonia, H. influenzae, and N. meningitidis
 - Treatment of complicated skin and skin structure infections caused by susceptible organisms 

• Pregnancy risk factor B

• Lactation
 - Use with caution.

• Dosage and administration
Neonates: IV

 - Postnatal age 0-7 days: 20 mg /kg /dose every 12 hours.
 - Postnatal age >7 days :
 - Weight: 1200-2000 g: 20mg/kg/dose every 12 hours.
 - Weight > 2000g: 20 mg/kg/dose every 8 hours.
 - Children > 3 months: IV: 30-120mg/kg/day divided every 8 hours (maximum dose: 6g/day).
 - Adults: IV: 1.5-6 g /day divided every 8 hours.

• Contraindications
 - Hypersensitivity to meropenem, any component of the formulation, or other carbapenems 

(e.g., imipenem).

• Side effects and toxicity
 - Nausea, vomiting, diarrhea, disturbances in liver function tests, headache, thrombocythe-

mia, rash pruritus, rarely convulsion,

• Precautions
 - In patients with renal impairment..
 - May reduce serum valproic acid concentration increasing potential for break through sei-

zures.
 - Prolonged used may result in fungal or bacterial superinfection.
 - Use caution with CNS disorders (e.g., brain lesions, seizures).
 - Monitoring parameters: perform culture and sensitivity testing prior to initiating therapy.

Pharmaceutical information

• Dosage form into EDL
 - MEROPENEM: 1 G VIAL (RESTRICTED USE).
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PHENOXYMETHYLPENICILLIN 
= PENICILLIN V
General information

This antibiotic has similar antibacterial spectrum to benzylpenicillin, but is less active.
It is gastric acid-stable, so is suitable for oral administration. His absorption is unpredictable and 

plasma concentration variable, therefore it should not be used for serious infections.   
It should not be used for meningococcal or gonococcal infections

Clinical information 

• Indications
 - Tonsillitis, otitis media, erysipelas, rheumatic fever, pneumococcal infections, dental ab-

scess, extensive impetigo.
 - Prophylaxis against streptococcal infections following rheumatic fever and against pneumo-

coccal infections following splenectomy or in sickle cell disease.

• Pregnancy Risk Factor B

• Lactation
 - Enters breast milk. Considered compatible with breast-feeding in non-hypersensitive in-

fants.

• Dosage and administration
 - Child under one year: 250 mg/day in 4 divided doses
 - Child from 1 to 5 years: 500 mg/day in 4 divided doses
 - Child from 6 to 12 years: 1 g/day in 4 divided doses
 - Adult: 2 g/day in 4 divided doses
 - For the treatment of tonsillitis, the daily dose may be given in 2 divided doses.

Duration:
 - Streptococcal tonsillitis: 10 days
 - Bucco-dental infections: 3 to 5 days
 - Cutaneous anthrax: 7 to 10 days

 - CHILD: 25-50 mg /kg/day divided in 4 doses. During 5 to 8 days.
 - Adult: 250-500 mg 4 times a day. During 5 to 8 days.
 - Prophylaxis of rheumatic fever: 250 mg twice a day.
 - Prophylaxis of pneumococcal infection: 500 mg every 12 hrs (adult); 125 mg/12 hrs (child 

under 5 years), 250 mg/12 hrs (child 6-12 years). 

• Contraindications
 - See Benzathine benzylpenicillin.
 - Do not administer to penicillin –allergic patients.
 - Administer with caution to patients allergic to cephalosporins (cross-sensitivity may occur).

• Side effects and toxicity
 - See Benzathine benzylpenicillin
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• Drug interactions
 - See Benzathine benzylpenicillin 
 - May increase the levels of methotrexate.
 - The levels of penicillin V may be increased by uricosuric agents.

• Precautions
 - See Benzathine benzylpenicillin  
 - Do not combine with other antibiotics.
 - Use with caution in patients with severe renal impairment (modify dosage)
 - Use with caution in patients with history of seizures.

• Remarks
 - Once reconstituted, the oral suspension keeps for 15 days, below 25°C
 - After reconstitution, solution must be stored in a refrigerator. Discard any unused solution 

after 14 days.

Pharmaceutical information

• Dosage form into EDL
 - PHENOXYMETHYLPENICILLIN 500mg TABLETS
 - PHENOXYMETHYLPENICILLIN 250 mg/ 5 ml. 100 ml SUSPENSION

• Storage
 - Keep below 30º C.
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PIPERACILLIN 
General Information

Is an extended spectrum beta-lactamantibiotic of the ureido-penicillin class.
Piperacillin is semisynthetic extended spectrum penicillin active against a wide variety of 

gram-positive and gram-negative bacteria.

Clinical information

• Indications
 - Treatment of susceptible infections such as septicemia, acute and chronic respiratory tract 

infection.
 - Skin and soft tissue infections.
 - Urinary tract infection.

• Pregnancy Risk Factor B

• Lactation
 - Piperacillin is excreted in low concentrations in human milk/ use with caution.

• Dose and administration
Usual dosage range:

 - Neonates: IM, IV:100mg\kg every 12 hours
 - Infants and children: IM, IV: 200-300 mg\kg\day in divided doses every 4-6 hours
 - Cystic fibrosis :350-500 mg/kg/day in divided doses every 4-6hours

Adults:
 - IM, IV: 2-4 g\dose every 4-6 hours (maximum 24 g  \day)
 - Uncomplicated gonorrhea: I.M: 2g in a single dose accompanied by 1 g probenecid 30 

minutes prior to injection.

• Contraindication
 - Hypersensitivity to penicillins, beta lactamase inhibitors, or any component of the formu-

lation.

• Side effect
 - Diarrhea,Hypertension,insomnia,headache,fever,agitation,pain,rash,pruritus,constipa-

tion,nausea,vomiting.
 - Dyspepsia, stool changes.
 - Dizziness; fatigue; headache; seizures, ecchymosis, diarrhea or bloody diarrhea; nausea; 

pseudomembranous colitis, Elevated creatinine or BUN; Agranulocytosis; hemolytic ane-
mia; leukopenia; neutropenia; prolongation of bleeding and prothrombin time; thrombocy-
topenia; pancytopenia. Cholestatic hepatitis; elevated AST, ALT, LDH, and bilirubin.

 - Hypokalemia. Hypersensitivity reactions and fever.
 - Piperacillin sodium should not be mixed with an aminoglycoside in a syringe or infusion 

bottle since this can result in inactivation of the aminoglycoside.

Pharmaceutical information

• Dosage form into EDL
 - PIPERACILIN 4 g VIAL
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6.2.2 OTHER ANTIBACTERIALS 

• AMIKACIN SULPHATE
• AZITHROMYCIN
• CHLORAMPHENICOL
• CIPROFLOXACIN 
• CLINDAMYCIN
• DOXYCICLINE
• ERYTHROMYCIN
• ERYTHROMYCIN LACTOBIONATE 
• GENTAMICIN
• METRONIDAZOLE
• NALIDIXIC ACID
• SULPHONAMIDES AND TRIMETHOPRIM: COTRIMOXAZOLE
• TEICOPLANIN
• VANCOMYCIN
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AMIKACIN 
General information

Amikacin is resistant against more aminoglycoside-inactivating enzymes than gentamicin.
Amikacin also is an aminoglycoside antibiotic with bactericidal activity against some Gram-pos-

itive bacteria and many Gram-negative organism including Pseudomonas aeruginosa. It is inactive 
against anaerobes and has poor activity against hemolytic streptococci and pneumococci. 

It is not absorbed from the gut (although there is risk of absorption in inflammatory bowel disease 
and liver failure). Excretion is principally via the kidney, accumulation occurs in renal impairment.

Clinical information
• Indications

 - Serious Gram-negative bacteria infections resistant to Gentamicin.

• Pregnancy Risk Factor D

• Lactation
 - breast milk\not recommended.

• Dosage and administration
 - By IM, slow IV injection or IV infusion: 15 mg/kg/day in two divided doses.
 - like gentamicin, amikacin is relatively toxic and dosage should be individualized

• Contraindications
 - Myasthenia gravis.
 - Pregnancy (amikacin is ototoxic to the fetus).
 - Severe renal failure.
 - Hypersensitivity to aminoglycoside antibiotics.

• Side effects and toxicity
 - Ototoxicity and nephrotoxicity (more common in elderly and renal failure).
 - It may impair neuromuscular transmission.
 - Also reported nausea, vomiting and rash.

• Drug interactions
 - Should not be given with potentially ototoxic diuretics. 
 - Increased risk of nephrotoxicity with colistin, vancomycin, capreomycin, amphotericin, cy-

closporine and cisplatin (cytotoxic).The level and effects may be decreased by penicillin.

• Precautions
 - If possible, plasma concentration must be determined in infants, elderly, in obesity and 

cystic fibrosis, as well as, if high doses are being given, if there is renal impairment or if 
treatment lasts longer than 7 days.  Target plasma levels should peak at >30mg/l and trough 
levels should be less than 5MG/l.

 - Treatment should not exceed 7 days.
 - Use with caution in the elderly, infants and in cases of renal impairment or failure.
 - Stop treatment if dizziness, buzzing of hears or hearing loss.

Pharmaceutical information

• Dosage form into EDL
 - AMIKACIN 500 mg VIAL.

• Storage
 - Store in airtight containers.
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AZITHROMYCIN 
General information

Macrolide antibacterial with slightly less activity than erythromycin against Gram-positive bac-
teria but enhanced activity against some Gram-negative organisms including H. influenzae, it has 
along tissue half-life and once daily dosage is recommended.

• Indications
 - Trachoma
 - Genital infections due to Chlamydia trachomatis (urethritis, cervicitis)
 - Donovanosis (granuloma inguinale), chancroid
 - Streptococcal tonsillitis in penicillin-allergic patients.

• Pregnancy Risk Factor B

• Lactation
 - Enters breast milk.\use caution

• Dosage and duration
 - Trachoma, genital infections due to C. trachomatis, chancroid
 - Child > 6 months or 6 kg: 20 mg/kg as a single dose
 - Adult: 1 g as a single dose
 - Donovanosis (granuloma inguinale)
 - Adult: 1 g on first day then 500 mg/day until healing of lesions (at least 14 days)
 - Streptococcal tonsillitis in penicillin-allergic patients
 - Child: 20 mg/kg once daily for 3 days, without exceeding 500 mg/day
 - Adult: 500 mg once daily for 3 days.

• Contraindications
 - Do not administer in patients with allergy to azithromycin or another macrolide.
 - Administer with caution and reduce doses in patients with severe hepatic impairment.

• Side effects and toxicity
 - Diarrhea, nausea, vomiting, abdominal pain, allergic reaction, pruritus, rash, vaginitis, agi-

tation, acute renal failure, arrhythmia, QT prolongation, cholestatic jaundice, hepatic failure, 
hepatitis, gastritis, hearing disturbances, tongue discoloration, thrombocytopenia, vertigo.

• Drug interactions
 - Avoid concomitant use with artemether, dronedarone, nilotinib, pimozide, quinine, tetra-

benazine, thioridazine.
 - It may increase levels of cardiac glycosides, cyclosporine, tacrolimus, and vitamin K antag-

onists.
 - Do not administer simultaneously with antacids (aluminum hydroxide, etc.).

• Precautions
 - Use with caution in patients with pre-existing liver disease.
 - Use caution with renal dysfunction.
 - Prolongation of QTc interval, use with caution in patients at risk of prolonged cardiac repo-

larization.
 - Use with caution in patients with myasthenia gravis.
 - Safety and efficacy have not established in children > 6 months of age.
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• Remarks
 - Patients infected with C. trachomatis are often co-infected with N. gonorrheae. Therefore, 

all patients with chlamydia should receive an effective treatment for gonorrhea.
 - For the treatment of tonsillitis, the use of azithromycin should be restricted to penicillin 

allergic patients as: there are streptococci resistant to macrolides, 
 - Its efficacy in the prevention of rheumatic fever has not been studied.

Pharmaceutical information

• Dosage form into EDL
 - AZITHROMYCIN 250 mg CAPSULE 
 - AZITHROMYCIN 200 mg/5ml POWDER FOR SUSPENSION 

• Storage
Conventional Powder for Suspension

 - Store at <30°C. Following reconstitution, 5–30°C and use within 10 days.
 - Discard when full dosing is completed.

Conventional Tablets
 - Store at 15–30°C
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CHLORAMPHENICOL
General information

Chloramphenicol is a potent broad spectrum antibiotic active against both Gram-positive and 
Gram-negative organisms, H. influenzae, rickettsia, chlamydias, and mycoplasmas, but it is associ-
ated with serious haematological side effects when given systemically. 

Also: topically for eye and skin infections.

Clinical information

• Indications
 - It is reserved for life-threatening infections (particularly those caused by Haemophilus influ-

enzae, and typhoid fever).  It should only be used in rickettsial infections when tetracyclines 
cannot be used. 

• Pregnancy
 - - The manufacturer recommends caution if used in a pregnant patient near term or during 

labor.
 - - Gray syndrome has occurred in premature infants and newborns receiving chlorampheni-

col.

• Lactation
 - Enters breast milk, use with caution.

• Dosage and administration
 - By IV injection or infusion: 50 mg/kg/day in 4 divided doses (doubled for severe infections 

and reduced as soon as clinical indicated).
 - Increase the dietary products for riboflavin, pyridoxine, and vitamin 12.

• Contraindications
 - Known allergy to chloramphenicol, G6PD deficiency.
 - Pregnancy and breast-feeding, there is a known risk of fetal and neonatal toxicity.
 - Porphyria.
 - Treatment of tibial or viral infections.
 - Bacterial prophylaxis.
 - Do not administer to premature infants; avoid in newborns and children less than 2 months.

• Side effects and toxicity
 - Blood disorders: severe or fatal bone marrow depression, irreversible aplastic anemia (leu-

kemia has been reported).
 - Grey syndrome (in neonates with immature hepatic metabolism): abdominal distension, pal-

lid cyanosis and cardiovascular collapse.
 - Peripheral and optic neuropathies, hypersensitivity reactions, erythema multiforme.
 - Gastrointestinal disturbances: nausea, vomiting, diarrhea, stomatitis and glossitis.

• Drug interactions
 - Anticoagulants: anticoagulant effect of warfarin and nicoumalone is enhanced.
 - Antidiabetics: effect of sulphonylureas is enhanced.
 - Antiepileptics: phenobarbitone accelerates chloramphenicol metabolism, increased plasma 

concentration of phenytoin (risk of toxicity).
 - The level of chloramphenicol may be decreased by anticonvulsants, rifampin.
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• Precautions
 - Avoid repeated courses and prolonged treatment.
 - Reduce doses in hepatic and renal impairment.
 - Blood counts required before and during treatment.
 - Monitor plasma-chloramphenicol concentration in neonates. 
 - Use with caution G6PD Deficiency.

 - Remarks: due to its potential hepatotoxicity, the use  of chloramphenicol should be restrict-
ed to sever infections when other less toxic antibiotics are  not effective or contraindicated.

Pharmaceutical information

• Dosage form into EDL
 - CHLORAMPHENICOL 1 g VIAL.

• Storage
 - Store in airtight containers and protect from light.
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CIPROFLOXACIN
General information

This is a 4-Quinolone antibacterial and thus bactericidal.  It is active particularly against 
Gram-negative bacteria including Salmonella, Shigella, Campylobacter, Neisseria and Pseudomo-
nas. It has moderate activity against Gram-positive bacteria such as Streptococcus pneumoniae (not 
first choice) and S. faecalis. Also active against Chlamydia and some mycobacteria. Most anaerobic 
organisms are not susceptible and it should be avoided in methicillin-resistant Staphylococcus au-
reus infections. 

Should not be used when the organism is likely to be susceptible to other antibiotics with fewer 
side effects 

Clinical information

• Indications
 - Infections caused by sensitive organisms involving the respiratory tract (but not for pneu-

mococcal pneumonia), urinary tract and gastrointestinal system (including typhoid fever).
 - Otitis media, sinusitis and ophthalmic infections.
 - Gonorrhea and septicemia.
 - Surgical prophylaxis in upper gastro-intestinal procedures.

• Pregnancy Risk Factor C

• Lactation
 - Enters breast milk\not recommended.

• Dosage and administration
 - By mouth: most infections: 250-750 mg twice daily. Gonorrhea: 250 (500 in resistant cases) 

mg single dose. Surgical prophylaxis; 750 mg 60-90 minutes before procedure. To be taken 
with ample amount of water.

 - By IV infusion (over 30-60 minutes): 200-400 mg twice daily. Pseudomonal lower respira-
tory-tract infection in cystic fibrosis, 400 mg twice daily. Urinary-tract infections, 100 mg 
twice daily. Gonorrhea, 100 mg as a single dose.

 - Ciprofloxacin is administered to children less than 15 years only if considered essential.

• Side effects and toxicity
 - Anaphylaxis, dyspepsia, flatulence, dysphagia, tremor, convulsions, jaundice and hepatitis 

with necrosis, renal failure, nephritis, vacuities, urticaria, erythema nodosum, Stevens-John-
son and Lyell syndromes, petechiae, blood disorders; headache, dizziness, sleep disorders, 
rash, pruritus, fever, increase in blood urea and creatinine, Pain and phlebitis at injection 
site.  Tachycardia.

• Contraindications
 - Pregnancy, children or growing adolescent. Avoid, administer only if clearly need.
 - Known allergy to any quinolone antibiotic.

• Drug interactions
 - Analgesics, NSAIDs: possible increased risk of convulsions (spasms).
 - Antacids and iron preparation reduce the absorption, avoid take them at the same time as a 

quinolone.
 - Anticoagulants: anticoagulant effect enhanced by ciprofloxacin.
 - Antidiabetics: effect of sulfonylureas enhanced.
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 - Cyclosporine: increased risk of nephrotoxicity.
 - Theophylline: increase plasma-theophylline concentration.(risk of theophylline overdose).
 - Uricosurics probenecid reduces excretion of ciprofloxacin.
 - Zinc salts ulcer-healing drugs: reduce absorption of ciprofloxacin.
 - Insulin may increase the levels and effects of ciprofloxacin.

• Precautions
 - Patients should be advised to maintain a liberal fluid intake (risk of crystalluria).
 - DRIVING: may impair performance of skilled tasks; effect of alcohol is enhanced.
 - Use with caution in epilepsy or cases with a history of epilepsy since the drug can cause 

CNS stimulation. 
 - Use cautiously in hepatic or renal impairment or G6PD deficiency. 
 - CSM advice: 4-quinolones may induce convulsions and tendon damage. At the first sign of 

pain or inflammation, patients should discontinue the treatment and rest the affected limb 
until improvement.

 - The drug should be discontinued if mental, neurological or hypersensitivity reactions occur 
with the first dose.

 - Photosensitivity (avoid exposure to sunlight).
 - Ciprofloxacin should not be considered as drug of choice in children (exception is anthrax 

treatment).

Pharmaceutical information

• Dosage form into EDL  
 - CIPROFLOXACIN 200 mg VIAL.
 - CIPROFLOXACIN 250 mg TABLETS.
 - CIPROFLOXACIN 500 mg TABLETS

• Storage
 - Store in airtight container. Protect from light.
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CLINDAMYCIN 
General information

Clindamycin is a bacteriostatic antibiotic active against Gram-positive cocci (including penicil-
lin-resistant staphylococci) and a wide range of anaerobic pathogens (especially Bacteroids fragi-
lis); also, it has some antiprotozoal action.

It is well concentrated in bone and excreted in bile and urine.
It is of limited use, because of its serious side effects, and used only when other drugs are unsuit-

able.

Clinical information

• Indications
 - Staphylococcal bone and joint infection such as osteomyelitis. 
 - Intra-abdominal sepsis, peritonitis. 
 - Gram-positive infections in patients allergic to penicillin.
 - Pelvic inflammatory disease.
 - May be useful in PCP alternate treatment for toxoplasmosis.

• Pregnancy Risk Factor :B
 

• Lactation
 - - Enters breast mil/not recommended.

• Dosage and administration
 - By deep IM injection or IV infusion: 0.6-2.7 g daily in 2-3 divided doses. Life-threatening 

infection up to 4.8 g/day. CHILD: at least 300 mg/day.
 - Do not exceed 600 mg in a single injection.

• Contraindications
 - Diarrheal disease and colitis.
 - Porphyria
 - Hypersensitivity of clindamycin, lincomycin, or any component of the formulation.

• Side effects and toxicity
 - Gastrointestinal complications are frequent. They include an antibiotic-associated colitis, 

which may be fatal, as well as diarrhea, abdominal discomfort, nausea and vomiting.
 - Jaundice and altered liver function tests.
 - Blood disorders, rash, urticaria, erythema multiforme, exfoliative and vesiculobullous der-

matitis have been reported.
 - Pain, induration and abscess after IM injection; thrombophlebitis after IV injection.

• Drug interactions
 - Muscle relaxants: enhanced effect of non-depolarizing muscle relaxants.
 - Parasympathomimetics: antagonism of effect of neostigmine and pyridostigmine.
 - Oral contraceptives: efficacy may be reduced. 
 - Do not combine with erythromycin and neuromuscular blocking agents.

• Precautions
 - Discontinue treatment immediately if diarrhea or colitis develops.
 - Hepatic and renal impairment; monitor liver and renal function on prolonged therapy and in 

neonates and infants, reduce dose in patients with hepatic impairment.
 - Pregnancy: though no harm to the fetus has been documented..
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 - Lactation: is excreted in breast milk, and should be used with caution, check infant stool, 
risk of colitis. Avoid rapid IV administration.

Pharmaceutical information

• Dosage form into EDL
 - CLINDAMYCIN 600 mg AMPOULES.

• Storage
 - Keep below 30º C in airtight containers.
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DOXYCYCLINE
General information

Doxycycline is a tetracycline. It is a broad spectrum bacteriostatic antibiotic. Active against Chla-
mydia spp. Rickettsia, Mycoplasma, Brucella, Borrelia burgdorferi, Leptospira, Balantidium coli.  
Bacterial resistance to tetracyclines is however increasing.

Clinical information 

• Indications
 - Cholera, brucellosis (with rifampicin) borreliosis (Lyme disease), rickettsiosis (Q-fever).
 - Leptospirosis, Gonorrhoea and syphilis (if allergy or resistance to penicillin).
 - First choice for infections caused by chlamydia: trachoma, psittacosis, salpingitis, urethritis 

and lynphogranuloma venereum.
 - Inflammatory Pelvic Disease (with metronidazole).
 - Acne

• Pregnancy Risk Factor D
 - Exposure to tetracycline during the second and third trimester may cause permanent discol-

oration of the teeth.

• Lactation
 - Enters breast milk\avoid if possible ( risk of infant teeth discoloration).
 - Avoid if possible (risk of infant teeth discoloration).

• Dosage and administration
 - CHILD above 8 years: 4 mg/kg/day once daily.
 - ADULT: 200 mg/day divide into 2 doses.
 - Cholera: child: 4 mg/kg in a single dose; adult: 300 mg in a single dose.
 - Syphilis: 14 days. Chlamydia: 21 days.

• Contraindications
 - Pregnancy, breast-feeding and children under 8 years. (risk of damage to bones and teeth)
 - Renal disease, porphyria, systemic lupus erythematous.
 - Tetracycline allergic patients.
 - Children≤ 8 years of age (may damage teeth).

• Side effects and toxicity
 - Nausea, vomiting, diarrhoea; headache and visual disturbances may indicate benign intra-

cranial hypertension; hepatotoxicity, pancreatitis and antibiotic-associated colitis. Haemo-
lytic anaemia.

 - Permanent teeth discoloration, tissue hyper pigmentation.

• Drug interactions
 - Antacids and Zn, Ca, Al, Mg and Fe salts, decrease absorption.
 - Doxycycline increases plasma-cyclosporine concentration.
 - Doxycycline may render oral contraceptives less effective.
 - Avoid concurrent administration with bactericidal antibiotics (efficacy reduced).
 - Avoid concomitant use of Doxycycline with any Retinoic acid derivatives.
 - Doxycycline may decrease the effects of Penicillin.
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• Precautions
 - Hepatic  impairment (risk of further liver damage, reduced drug metabolism)
 - Do not combine with other antibiotics (reduced efficacy).
 - Never administer expired tetracyclines due to damage of proximal renal tubules (renal ac-

idosis).
 - Photosensivity reactions may occur; avoid exposure to sunlight or tanning equipment.
 - Use with caution in patients with renal impairment.
 - Take during meals, with a glass of water, in an upright position to reduce risk of oesophageal 

irritation and ulceration.

Pharmaceutical information

• Dosage form into EDL
 - DOXYCYCLINE 100 mg CAPSULE.

• Storage
 - Keep below 30º C. Avoid light.
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ERYTHROMYCIN
General information

It is a macrolide antibacterial agent. Its spectrum is similar to that of penicillin but not identical, 
includes Legionella, Campylobacter, gut anaerobes, resistant staphylococci, Chlamydia and Myco-
plasma.

It has poor activity against Haemophilus influenzae. 

Clinical information

• Indications
 - SECOND CHOICE IN CASE OF ALLERGY OR RESISTANCE TO PENICILLIN.
 - Upper and lower respiratory infections. Skin and soft tissues infections.
 - Campylobacter enteritis, pneumonia, legionnaire’s disease, syphilis, non-gonococcal ure-

thritis, chronic prostatitis, acne vulgaris.
 - Long-term prophylaxis in rheumatic fever.
 - Treatment of gastro paresis, chancroid.

• Pregnancy Risk Factor B

• Lactation
 - Enters breast milk, use with caution.

• Dosage and administration
 - By mouth: CHILD: 30-50 mg/kg/day divided in 4 doses for 5 days minimum. ADULT: 1-3 

g/day divided in 4 doses (3 doses in severe infections) for 5 days minimum. 
 - I.V infusion may be very irritating to the vein.
 - Do not take with milk or acidic beverages.

• Contraindications
 - Liver disease.
 - Hypersensitivity to Erythromycin.
 - Concomitant use with pimozide, or cisapride.

• Side effects and toxicity
 - Nausea, vomiting, abdominal discomfort, diarrhea.
 - Allergic reactions, rashes, and urticaria.
 - Cholestatic jaundice and cardiac effects also reported.
 - Transitory deafness at high doses.

• Drug interactions
 - Do not combine with bactericidal antibiotics (reduced efficacy).
 - Do not combine with ergotamine or aminophylline, especially in pedriatics.
 - Anti-arrhythmics: plasma concentration of disopyramide increased by erythromycin, risk 

of toxicity.
 - Antiepileptics: increased plasma-carbamazepine concentration.
 - Antihistamines: erythromycin inhibit metabolism of astemizole and terfenadine, avoid con-

comitant use – risk of hazardous arrhythmias.
 - Antipsychotics: risk of arrhythmias.
 - Cisapride: risk of ventricular arrhythmias – avoid concomitant use.
 - Anticoagulants: effect of anticoagulants enhanced.
 - Digoxin: effect of digoxin enhanced.
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• Precautions
 - Hepatic and renal impairment.
 - Porphyria.
 - Use with caution in elderly patients.
 - Use with caution in myasthenia gravis patients; it may aggravate muscular weakness.

Pharmaceutical information

• Dosage form into EDL  
 - ERYTHROMYCIN 250 mg TABLETS.
 - ERYTHROMYCIN 200 mg/5 mL 100 ML SUSPENSION.
 - ERYTHROMYCIN LACTOBIONATE 500 mg AMPOULE.

• Storage
 - No special precautions.
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GENTAMICIN 
General information

Gentamicin is an aminoglycoside antibiotic of choice with bactericidal activity against some 
Gram-positive bacteria and many Gram-negative organism including Pseudomonas aeruginosa. It 
is inactive against anaerobes and has poor activity against hemolytic streptococci and pneumococci. 

It is not absorbed from the gut (although there is risk of absorption in inflammatory bowel disease 
and liver failure). Excretion is principally via the kidney, accumulation occurs in renal impairment.

Clinical information

• Indications
 - Septicemia and neonatal sepsis.
 - Meningitis and other CNS infections.
 - Biliary-tract infection, acute pyelonephritis or prostatitis, endocarditis caused by viridans 

streptococci or Enterococcus faecalis (with penicillin).
 - Pneumonia in hospital patients.
 - Adjunct in Listeria meningitidis.
 - Serious infection that needs urgent treatment and the local epidemiological pattern suggests 

that a gram-negative organism is likely to be involved (given alongside a parenteral peni-
cillin or cephalosporin); if the infection could well be anaerobic, gentamicin can better be 
combined with clindamycin or metronidazole. 

• Pregnancy Risk Factor D

• Lactation
 - Enters breast milk\use with caution.

• Dosage and administration
 - THE MARGIN BETWEEN THE EFFECTIVE AND TOXIC DOSE OF GENTAMICIN IS 

NARROW AND THE DOSE SHOULD BE INDIVIDUALIZED.
 - Reduce dosage if renal function is in any way impaired.  Monitoring of peak and trough 

levels is strongly advised; peak should be >8mg/l one hour after starting an infusion or one 
hour after an im injection, and trough levels under 3 mg/l just before the next dose.

 - By IM or slow (at least 3 minutes) IV injection, or IV infusion: 2-5 mg/kg/day in divided 
doses every 8 hours (reduce dose in renal impairment).

 - CHILD up to two weeks: 3 mg/kg every 12 hours; 2 weeks to 12 years: 2 mg/kg every 8 
hours

 - Use Ideal body weight (IBW) for determining the mg \ Kg \dose appears to be more accurate 
than dosing based on total body weight (TBW).

 - Once daily dose regimen: 4-7mg\dose once daily, some clinicians recommend this approach 
for all patients with normal renal function.

• Contraindications
 - Myasthenia gravis.
 - Pregnancy (gentamicin is ototoxic to the fetus).
 - Severe renal failure.
 - Hypersensitivity to aminoglycoside antibiotics.

• Side effects and toxicity
 - Ototoxicity and nephrotoxicity (more common in elderly and renal failure).
 - It may impair neuromuscular transmission.
 - Also reported nausea, vomiting and rash.
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• Drug interactions
 - Should not be given with potentially ototoxic diuretics. 
 - Increased risk of nephrotoxicity with colistin, vancomycin, capreomycin, amphotericin, cy-

closporine and cisplatin (cytotoxic).
 - The level and effects maybe decreased by penicillin.
 - Monitor combination with neuromuscular blockers, general anesthetics (potentialization of 

their effects).

• Precautions
 - If possible, plasma concentration must be determined in infants, elderly, in obesity and cys-

tic fibrosis, as well as, if high doses are being given, if there is renal impairment or if treat-
ment lasts longer than 7 days.

 - Treatment should not exceed 7 days.
 - Elderly, infants and renal impairment or failure.
 - Stop treatment if dizziness, buzzing of ears or hearing loss occurs.

Pharmaceutical information

• Dosage form into EDL
 - GENTAMICIN 80 mg AMPOULES.

• Storage
 - Store in airtight containers.
 - Do not mix with other drugs in the same syringe or infusion.
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METRONIDAZOLE 
General information

Metronidazole is an antimicrobial drug with high activity against anaerobic bacteria (bactericidal) 
and protozoa. Active especially against: Bacteroids and Clostridium spp, Gardnerella vaginalis, 
Helicobacter pylori. 

In addition: antiprotozoal oral form (section 6.5.1 Antiamoebic & Antigiardiasis drugs).

Clinical information

• Indications
 - Amoebic dysentery 
 - Anaerobic infections.
 - Surgical prophylaxis.
 - Treatment of antibiotic-associated pseudomembranous colitis.

• Pregnancy Risk Factor B
 - Use of oral metronidazole is contraindicated during the first trimester (per the FDA approved 

labeling).

• Lactation
 - Enters breast milk\not recommended.

• Dosage and administration
 - By IV infusion: 500 mg at a rate of 25 mg (5 mL)/minute every 8 hours. CHILD: 7.5 mg/

kg every 8 hours.
 - Orally:  250 mg three times daily for 7 days or a single dose of 2gm for urogenital tricho-

moniasis

• Contraindications
 - Hypersensitivity of metronidazole, nitroimidazole derivatives.
 - Pregnancy (first trimester).

• Side effects and toxicity
 - Nausea, vomiting, unpleasant taste, furred tongue and gastro-intestinal disturbances.
 - Rashes, urticaria and angioedema.

• Drug interactions
 - Alcohol: disulfiram-like reaction.
 - Anticoagulants: effect on blood clotting enhanced.
 - Antiepileptics: metronidazole inhibits metabolism of phenytoin and phenobarbitone acceler-

ates metabolism of metronidazole.
 - Cytotoxics: metronidazole inhibits metabolism of fluorouracil (increased toxicity).
 - With disulfiram, psychotic reactions have been reported.
 - Lithium: increased toxicity reported.

• Precautions
 - Pregnancy:  has been reported to cause fetal damage; avoid if possible 
 - Breast-feeding:Preferably, interrupt breast-feeding for single-dose treatment (as in tricho-

moniasis). 
 - Do not drink alcohol during treatment (Disulfiram-like reaction).
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 - Hepatic impairment and hepatic encephalopathy. Clinical and laboratory monitoring advised 
if treatment exceeds 10 days.

 - Use caution in patients with history of seizures, CHF, or other sodium-retaining states.

Pharmaceutical information

• Dosage form into EDL
 - METRONIDAZOLE 500 mg 100 mL VIAL
 - METRONIDAZOLE 500 mg TABLETS
 - METRONIDAZOLE 250 mg TABLETS
 - METRIDAZOLE 125 mg/mL SUSPENSION

• Storage
 - Protect from light.
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NALIDIXIC ACID
General information

Nalidixic acid is a quinolone antibacterial active against Gram-negative bacteria. Urinary anti-
septic.

Clinical information 

• Indications
 - Acute and chronic urinary tract infections.

• Dosage and administration
 - CHILD over 3 months: 50 mg/kg/day in divided doses, reduced in prolonged therapy to 30/

kg/day
 - ADULT: 1 g every six hrs for 7 days, reduced in chronic infections to 500 mg every six hrs.
 - To be taken 1 hour before or 2 hours after food with ample amount of water.

• Contraindications
 - See Ciprofloxacin.
 - Avoid in porphyria

• Side effects and toxicity
 - See Ciprofloxacin.  
 - In addition, there is a risk of toxic psychosis, paraesthesia, cranial nerve palsy, cholestasis 

and metabolic acidosis.

• Drug interactions
 - See Ciprofloxacin.
 - In addition, nalidixic acid increases the toxicity of the cytotoxic agent melphelan.

• Precautions
 - See Ciprofloxacin.
 - Avoid strong sunlight (risk of bullous photo dermatitis).

Pharmaceutical information

• Dosage form into EDL
 - NALIDIXIC 250 mg/ml IN 100 mL SUSPENSIONS.

• Storage
 - Store in airtight container and protect from light.
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SULPHAMETHOXAZOLE+TRI-
METHOPRIM=COTRIMOXAZOLE
General information

It is a combination of two antibacterials including a sulphonamide. The two are used in combi-
nation because of their supposed synergistic activity. This combination is active during maximum 
12 hours.

Currently caution is advised in the use of this combination because of adverse effects.

Clinical information 

• Indications
 - Respiratory infections with fever; urinary infections; otitis, gonorrhoea, bacillary dysentery.
 - Drug of choice for Pneumocystis carinii pneumonia. Also indicated for toxoplasmosis and 

nocardiosis.
 - Acute otitis media in children.
 - Treatment of traveller’s diarrhoea due to entertoxigenic E. coli, treatment of enteritis.

• Pregnancy Risk Factor C
 - The use of dihydrofolate reductase inhibitors, including trimethoprim, during pregnancy 

may increase the risk of congenital anomalies including cardiovascular defects, oral clefts, 
urinary tract anomalies and neural tube defects. Folic acid supplementation may decrease 
this risk

• Lactation
 - Enters breast milk.\contraindicated.

• Dosage and administration
 - CHILD: from (200 mg SMX+ 40 mg TMP) to (800+160) mg/day divided in 2 doses.
 - ADULT: 1600 mg SMX + 320 mg TMP /day divided in 2 doses.
 - Gonorrhoea: 10 tablets (400+80) once daily for 3 days.
 - Urinary infections: four tablets (400+80) in a single dose.
 - Acute respiratory infections in children fewer than 5 years, double the dose.
 - Drink a lot of liquid during treatment to prevent crystalluria.

• Contraindications
 - Children under two months. 
 - Pregnancy: TMP-SMX is contraindicated in late pregnancy, may cause kernicturs in the 

newborn.
 - Breast-feeding. 
 - Hepatic and renal failure
 - Porphyria.
 - Malnutrition
 - Known hypersensitivity to either component of the drug.
 - Megaloblastic anaemia due to folate deficiency.
 - Patients with G6PD deficiency.

• Side effects and toxicity
 - Nausea, vomiting, rash (Stevens-Johnson syndrome, toxic epidermal necrolysis, photosen-

sitivity).
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 - Blood disorders.
 - Rarely: allergic disorders, diarrhoea, glossitis, stomatitis, anorexia, arthralgia, and myalgia.
 - Reported: liver damage, pancreatitis, antibiotic-associated colitis, eosinophilia, aseptic men-

ingitis, headache, depression, convulsions, ataxia, crystalluria and renal disorders.
 - Hyperkalemia, neuropathy, photosensitivity, haemolytic anemia in patients with G6PD de-

ficiency.

• Drug interactions
 - Effect of anticoagulants and sulphonylureas enhanced.
 - Antiepileptics: antifolate effect and plasma concentration of phenytoin increased.
 - Antimalarials and cytotoxics: increased risk of antifolate effect,Do not combine with meth-

otrexate. Cyclosporine: increased risk of nephrotoxicity.
 - Deferasirox, Procaine may decrease the effects of it. Avoid combination with drugs inducing 

hyperkalemia.
 - Monitor combination with zidovudine(Increased hepatotoxicity).

• Precautions
 - Use cautiously in hepatic and renal impairment. 
 - Avoid in the elderly, asthmatics and cases of G6PD deficiency.
 - Avoid in blood disorders; monitor blood counts on prolonged treatments.
 - Preferably avoid in AIDS patients (enhanced risk of adverse effects)
 - Use with caution patients with Porphyria or thyroid dysfunction.
 - Use cautiously in patients with potential folate deficiency (malnourished, chronic anticon-

vulsant therapy).

Pharmaceutical information

• Dosage form into EDL
 - TRIMETHOPRIM 40 mg + SULPHAMETHOXAZOLE 200 mg/5mL. 50 mL SUSPEN-

SION
 - TRIMETHOPRIM 160mg + SULPHAMETHOXAZOLE 800 mg TABLETS
 - TRIMETHOPRIM 80 mg + SULPHAMETHOXAZOLE 400 mg TABLETS

• Storage
 - Store in airtight container and protect from light.
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TEICOPLANIN 
General information

Teicoplanin is an antibiotic used in the prophylaxis and treatment of serious infections caused 
by Gram-positive bacteria, including methicillin-resistant Staphylococcus aureus and Enterococcus 
faecalis. It is a glycopeptide antibiotic and it is semisynthetic antibiotic, with a similar spectrum of 
activity to vancomycin. Its mechanism of action is to inhibit bacterial cell wall synthesis.

Clinical information

•  Indications
 Empiric use of teicoplanin should be avoided. It may be indicated in the following situations:

 -  Treatment of MRSA infection (not colonization).
 -  Treatment of multi-resistant gram-positive infection, e.g. Enterococcus faecium, prosthetic
 -  Device infection with coagulase-negative staphylococcus.
 -  Treatment of serious gram-positive infection in patients allergic to other antimicrobials.
 -  Prophylaxis/treatment of endocarditis as discussed with a microbiologist.

• Pregnancy risk factor C 

• Lactation
 - Information is not available. However, it should not be used in lactation unless the potential 

benefits outweigh possible risks.

• Dosage and administration
 Loading dose

 -  Moderate infections: 400mg on the first day followed by the maintenance dose. 
 -  Severe infections: 400mg 12 hourly for three doses followed by the maintenance dose.
 -  Usual maintenance dose
 -  Moderate infections: 200mg once daily 
 -  Severe infections: 400mg once daily 

 Note
 In patients weighing more than 85kg adjust the dose as follows: 

 -  Moderate infection: 3mg/kg 
 -  Severe infection: 6mg/kg 
 -  Administer as an intravenous injection over 3-5 minutes, or as a 30 minute infusion.

 Dose in renal/hepatic impairment
 -  Reduce dose in renal impairment from the fourth day of treatment onwards: 
 -  CrCl 40-60ml/min: normal dose every two days. 
 -  CrCl < 40ml/min: normal dose every three days.

• Contraindications
 -  Teicoplanin is contraindicated in patients with known hypersensitivity to the drug.

• Side effects and toxicity
 -  Erythema, local pain, thrombophlebitis, injection site abscess.
 -  Teicoplanin should be administered with caution in patients known to be hypersensitive to 

vancomycin since cross hypersensitivity may occur.
 -  A history of the ‘Red Man Syndrome’ that can occur with vancomycin is not a contra-in-

dication to teicoplanin.
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TEICOPLANIN 
General information

Teicoplanin is an antibiotic used in the prophylaxis and treatment of serious infections caused 
by Gram-positive bacteria, including methicillin-resistant Staphylococcus aureus and Enterococcus 
faecalis. It is a glycopeptide antibiotic and it is semisynthetic antibiotic, with a similar spectrum of 
activity to vancomycin. Its mechanism of action is to inhibit bacterial cell wall synthesis.

Clinical information

•  Indications
 Empiric use of teicoplanin should be avoided. It may be indicated in the following situations:

 -  Treatment of MRSA infection (not colonization).
 -  Treatment of multi-resistant gram-positive infection, e.g. Enterococcus faecium, prosthetic
 -  Device infection with coagulase-negative staphylococcus.
 -  Treatment of serious gram-positive infection in patients allergic to other antimicrobials.
 -  Prophylaxis/treatment of endocarditis as discussed with a microbiologist.

• Pregnancy risk factor C 

• Lactation
 - Information is not available. However, it should not be used in lactation unless the potential 

benefits outweigh possible risks.

• Dosage and administration
 Loading dose

 -  Moderate infections: 400mg on the first day followed by the maintenance dose. 
 -  Severe infections: 400mg 12 hourly for three doses followed by the maintenance dose.
 -  Usual maintenance dose
 -  Moderate infections: 200mg once daily 
 -  Severe infections: 400mg once daily 

 Note
 In patients weighing more than 85kg adjust the dose as follows: 

 -  Moderate infection: 3mg/kg 
 -  Severe infection: 6mg/kg 
 -  Administer as an intravenous injection over 3-5 minutes, or as a 30 minute infusion.

 Dose in renal/hepatic impairment
 -  Reduce dose in renal impairment from the fourth day of treatment onwards: 
 -  CrCl 40-60ml/min: normal dose every two days. 
 -  CrCl < 40ml/min: normal dose every three days.

• Contraindications
 -  Teicoplanin is contraindicated in patients with known hypersensitivity to the drug.

• Side effects and toxicity
 -  Erythema, local pain, thrombophlebitis, injection site abscess.
 -  Teicoplanin should be administered with caution in patients known to be hypersensitive to 

vancomycin since cross hypersensitivity may occur.
 -  A history of the ‘Red Man Syndrome’ that can occur with vancomycin is not a contra-in-

dication to teicoplanin.

• Drug interactions
Teicoplanin should be used with care in conjunction with other drugs known to be nephrotoxic 

or to have ototoxic potential.

• Precautions
 - Preexisting renal insufficiency 
 - Hypersensitivity to vancomycin. 
 - Perform periodic hematological studies
 - Renal LFT. 
 - Pregnancy
 - Lactation.

Pharmaceutical information

• Dosage form into EDL
 -  TEICOPLANIN 200 mg VIAL 

• Storage
 -  Store it at controlled room temperature (below 25°C). 
 -  Reconstituted solutions may be stored for 24 hours at 2-8°C



Page 178

VANCOMYCIN HCl
General information

Vancomycin is a glycopeptide bactericidal antibiotic active against aerobic and anaerobic 
Gram-positive organism.

It has long duration of action. It is not effective by mouth for systemic infections because it is not 
significantly absorbed.

Clinical information
• Indications

 - Prophylaxis and treatment of endocarditis and other serious infections caused by Gram-pos-
itive cocci.

 - Prophylaxis and treatment of methicillin-resistant staphylococci infections.
 - Used orally for C. difficile infection.

• Pregnancy Risk Factor: B (oral), C (injection).
• Lactation

 - Enters breast milk\not recommended.
• Dosage and administration

 - By iv infusion: 500 mg over at least 60 minutes every 6 hours or 1g over at least 100 min-
utes every 12 hours. NEONATE (up to 1 week): 15 mg/kg initially then 10 mg/kg every 12 
hours. INFANT (1-4 weeks): 15 mg/kg initially then 10 mg/kg every 8 hours. CHILD (over 
1 month):10 mg/kg every 6 hours   

• Contraindications
 - History of deafness
 - Use with caution in renal impairment
 - Hypersensitivity of vancomycin.

• Side effects and toxicity
 - Ototoxicity (discontinue if tinnitus occurs)
 - Nephrotoxicity: including renal failure and interstitial nephritis.
 - Blood disorders.
 - Nausea, chills, fever, eosinophilia, anaphylaxis, rashes, phlebitis,
 - On rapid infusion, syndrome of flushing of the upper body, hypotension, angioedema and 

pruritus (red-man syndrome). 
• Drug interactions

 - Increased ototoxicity when used with other ototoxic drugs such as furosemide. 
 - Anesthetics: hypersensitivity-like reactions with concomitant vancomycin infusion.
 - Other antibacterials: increased risk of ototoxicity and nephrotoxicity with aminoglycosides.

• Precautions:
 - Avoid rapid infusion (risk of anaphylactoid reactions), rotate infusion sites.
 - Renal impairment and elderly (monitor plasma-vancomycin concentration).
 - Monitor auditory function.
 - Pregnancy:   preferably avoid because of ototoxicity to the fetus
 - Breast-feeding: probably permissible, since oral absorption is poor.
 - Prolong therapy >1 week or total doses exceeding 25g may increase the risk of neutropenia.

Pharmaceutical information

• Dosage form into EDL
 - VANCOMYCIN 500 mg VIAL.

• Storage
 - Store in airtight containers and protect from light.
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6.2.3 ANTILEPROSY MEDICINES 

• RIFAMPICIN (see section 6.2.4) 

6.2.4. ANTITUBERCULOSIS DRUGS

Tuberculosis (TB) is a potentially fatal contagious disease that can affect almost any part of the 
body but is mainly an infection of the lungs. It is caused by a bacterial microorganism, the tubercle 
bacillus or Mycobacterium tuberculosis. Although TB can be treated, cured, and can be prevented 
if persons at risk take certain drugs, scientists have never come close to wiping it out. Few diseases 
have caused so much distressing illness for centuries and claimed so many lives.

Aims of treatment are:

 -  To cure the patient of TB.
 -  To prevent death from active TB or its late effects.
 -  To prevent relapse of TB.
 -  To decrease transmission of TB to others.

Tuberculosis is treated within national protocols in each country; see Palestine national protocol 
below. Treatment requires specialized knowledge, particularly where the disease involves resistant 
organisms or non-respiratory organs.

Treatment needs to be fully supervised in patients who cannot be relied upon to comply with the 
treatment regimen. Major causes of treatment failure are incorrect prescribing by the physician and 
inadequate compliance by the patient. 

Antituberculous treatment should only be prescribed in the context of an organized program 
(well-established protocol, regular patient checks and the possibility of laboratory examination). In 
addition, it should be avoided both excessive and inadequate dosage.  

MONITORING: since isoniazid, rifampicin and pyrazinamide are associated with liver toxicity; 
hepatic function should be checked before treatment with these drugs. Further checks are only nec-
essary if the patient develops fever, malaise; vomiting, jaundice or unexplained deterioration during 
treatment. Tuberculosis treatment refers to the medical treatment of the infectious disease tuberculo-
sis (TB). The standard “short” course treatment for TB is isoniazid, rifampicin (also, pyrazinamide, 
and ethambutol for two months, then isoniazid and rifampicin alone for a further four months. The 
patient is considered cured at six months (although there is still a relapse rate of 2 to 3%). For la-
tent tuberculosis, the standard treatment is six to nine months of isoniazid alone. If the organism is 
known to be fully sensitive, then treatment is with isoniazid, rifampicin, and pyrazinamide for two 
months, followed by isoniazid and rifampicin for four months. Ethambutol need not be used.

The recommended treatment of new-onset pulmonary tuberculosis is six months of a combina-
tion of antibiotics containing rifampicin, isoniazid, pyrazinamide and ethambutol for the first two 
months, and only rifampicin and isoniazid for the last four months. If multiple drug-resistant TB 
(MDR-TB) is detected, treatment with at least four effective antibiotics for 18 to 24 months is rec-
ommended. For latent tuberculosis, the standard treatment is six to nine months of isoniazid alone.
DOT is recommended for all patients.



Page 180

The essential anti-TB drugs are:

•  ETHAMBUTOL (E)
•  ISONIAZID  (H)
•  PYRAZINAMIDE (Z)
•  RIFAMPICIN (R)
•  STREPTOMYCIN (S)

• fixed dose combinations:

 - Ethambutol + Isoniazid + Pyrazinamide + Rifampicin
 - Tablet: 275 mg + 75 mg + 400 mg + 150 mg.

 - Rifampicin + Isoniazid + Ethambutol
 - Tablet: 150 mg + 75 mg + 275 mg

 - Rifampicin + Isoniazid + Pyrazinamide
 - Tablet: 60 mg + 30 mg + 150 mg

 - Rifampicin + Isoniazid 
 - Tablet: 60 mg + 30 mg.

 - Rifampicin + Isoniazid 
 - Tablet: 50 mg + 75 mg.

 PALESTINIAN NATIONAL PROTOCOL FOR TREATMENT OF TUBERCULOSIS

Treatment
Category

Patients Alternative Treatment Regimens
Initial Phase
(Daily)

Continuation Phase
(Daily or  times/week)

I New smear-positive PTB;
New smear-negative with extensive
Parenchymal involvement;
- New cases of severe form of extra pulmonary TB.

2 EHRZ (SHRZ)
2 EHRZ (SHRZ)

4 HR
4 H3R3

II Sputum smear-positive relapse;
Treatment failure;
Treatment after interruption.

2 SHRZE+1 HRZE
2 SHRZE+1 HRZE

5 H3R3E3
5 HRE

III New smear-negative PTB (other than category I);
New less severe forms of extra-pulmonary TB.

2 HRZ
2 HRZ

4 HR
4 H3R3

IV Chronic case (still sputum-positive after supervised 
re-treatment)

NOT APPLICABLE
(Refer to specialized MOH centers)

NB:The number before the abbreviation is the duration of the phase in months. The number 
in subscript (e.g. 3) after a letter is the number of doses of that drug per week. If there is no number 
in subscript after the letter, then the treatment with that drug is daily. Alternative drugs appear as 
letters in brackets.

E: Ethambutol
I: Isoniazid H
Z: Pyrazinamide
R: Rifampicin
S: Streptomycin
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ETHAMBUTOL 
General information

Ethambutol is anti-tuberculosis, bacteriostatic, and active against Mycobacterium tuberculosis.
It should be included in a treatment regimen if resistance is suspected, but can be omitted if the 

risk of resistance is low.
Toxic effects are more common where excessive dosage is used or if the patient is renal function 

is impaired.

Clinical information 

• Indications
 - Tuberculosis, in combination with other drugs according to national protocol.

• Pregnancy Risk Factor :C

• Lactation
 - Enters breast milk.\use caution.

• Dosage and administration
 - If daily treatment: 15-20 mg/kg body weight.
 - If intermittent treatment (3x/week): 25-35 mg/kg body weight

• Contraindications
 - Young children who cannot report symptomatic visual changes accurately.
 - Optic neuritis or poor vision.
 - Severe renal failure.

• Side effects and toxicity
 - Visual disturbances: optic neuritis, red-green colour blindness, and loss of acuity.
 - Peripheral neuritis, rarely rash, pruritus, urticaria, thrombocytopenia.

• Precautions
 - Reduce dose in renal impairment.
 - Elderly.
 - Warn patients to report visual changes.
 - Not recommended in children <13 years of age unless benefit outweighs the risk.
 - Monitor renal, hepatic and visual function prior to and during treatment.

Pharmaceutical information

• Dosage form into EDL:
 - ETHAMBUTOL HCl 400 mg TABLETS.
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ISONIAZID=INH
General information

Isoniazid is Antituberculous, bactericidal, and active against Mycobacterium tuberculosis.
It should be always included in any antituberculosis regimen unless there is a specific contra-indication.

Clinical information 
• Indications

 - Tuberculosis, in combination with other drugs according to national protocol.
• Pregnancy Risk Factor C
• Lactation

 - Enters breast milk.\compatible.
• Dosage and administration

 - If daily treatment: 4-6 mg/kg body weight.
 - If intermittent treatment (3x/week): 8-12 mg/kg body weight
 - Take in the morning before eating.
 - Should be administered on an empty stomach , avoid tyramine containing food, increase 

dietary intake of folate, niacin and magnesium
• Contraindications

 - Liver failure.
 - Epilepsy
 - Porphyria
 - Hypersensitivity of Isoniazid.

• Side effects and toxicity
 - Hepatic disorders, jaundice, nausea, vomiting, 
 - Peripheral neuritis with high doses (give pyridoxine prophylaxis), optic neuritis, and convul-

sions, psychotic is episodes.
 - Hypersensitivity reactions including fever, erythema multiforme, purpura.
 - Agranulocytosis, hepatitis, systemic lupus erythematous-like syndrome, pellagra and hyper-

glycaemia reported.

• Drug interactions
 - Do not combine with niridazole: severe mental problems.
 - Anaesthetics: hepatotoxicity potentiated by isoflurane.
 - Antiepileptics: enhanced effect and hepatotoxicity possibly increased.
 - Anxiolytics and hypnotics: metabolism of diazepam inhibited.
 - Theophylline: increases plasma-theophylline concentration.
 - Corticosteroids: metabolism of INH increased.
 - Affected by Tramadol, Antacids, Codeine, and Clopidogrel.

Precautions:
 - Hepatic impairment (monitor hepatic function).
 - Renal impairment.
 - Epilepsy, history of psychosis, alcoholism and porphyria
 - Be alert for generalized reactions precipitated by some kinds of cheese or fish.
 - Pyridoxine (10-50mg\day)is recommended in individuals at risk of peripheral neuropa-

thies(eg, diabetes, pregnancy, nutritional deficiency, HIV).

Pharmaceutical information
• Dosage form into EDL

 - ISONIAZID 50 mg TABLETS
• Storage

 - Avoid light.
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PYRAZINAMIDE
General information

It is bactericidal antituberculosis only active against intracellular dividing forms of Mycobacteri-
um tuberculosis. It is not active against M. bovis. 

It is particularly useful in tuberculosis meningitis because of good meningeal penetration.
It is only effective in an acid environment. 

Clinical information 

• Indications
 - Tuberculosis in combination with other drugs according to the national protocol.

• Pregnancy Risk Factor C

• Lactation
 - Enters breast milk\use caution.

• Dosage and administration
 - If daily treatment: 20-30 mg/kg body weight.
 - If intermittent treatment (3x/week): 30-40 mg/kg body weight

• Contraindications
 - Liver failure.
 - Porphyria
 - History of allergy to ethionamide, Isoniazid and nicotinamide.
 - Hypersensitivity to Pyrizinamide.
 - Acute gout.

• Side effects and toxicity
 - Hepatotoxicity including fever, anorexia, hepatomegaly, jaundice and liver failure.
 - Nausea, vomiting, arthralgia, sideroblastic anaemia, urticaria, joint pains and gout.

• Drug interactions
 - Uricosurics: antagonism of effects of probenecid and sulphinpyrazone.

• Precautions
 - Hepatic  impairment (monitor hepatic function)
 - Renal impairment (reduced doses may be needed)
 - Diabetes and gout: the drug may impair control of these disorders. 
 - Resistance rapidly develops if the drug is used alone.

Pharmaceutical information

• Dosage form into EDL
 - PYRAZINAMIDE 500 mg TABLETS.

• Storage
 - Keep below 30 °C and avoid lightly places.
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RIFAMPICIN
General information

Rifampicin is a key component of any antituberculosis regimen. It should always be included 
unless there is a specific contra-indication (see national protocol).

It is bactericidal active against Mycobacterium tuberculosis, Mycobacterium leprae, Brucella, 
Legionella, Staphylococcus, Haemophilus influenza (type B).

Clinical information 

• Indications
 - Tuberculosis in combination with other drugs according with national protocol.
 - Leprosy (Hansen’s disease).
 - Brucellosis.
 - Prophylaxis of Haemophilus influenza type B infection.
 - Elimination of meninggococci from the nasopharynx in asymptomatic carriers. 

• Pregnancy Risk Factor C

• Lactation
 - It enters breast milk/not recommended.

• Dosage and administration
 - If daily treatment: 8-12 mg/kg body weight.
 - If intermittent treatment (3x/week): 8-12 mg/kg body weight
 - Drug should be taken on an empty stomach 1-2 hours before breakfast.

• Contraindications
 - Liver failure, jaundice.
 - Porphyria.
 - Allergy to the drug.
 - Concurrent use of amprenavir, saquinavir, ritonavir.

• Side effects and toxicity
 - Urine stools and secretions may turn red.
 - Dizziness, blurred vision, menstrual irregularities, transient hearing loss.
 - On intermittent treatment, six toxicity syndromes have been recognized in 20-30% of pa-

tients: influenza-like, abdominal and respiratory symptoms, shock, renal failure, thrombo-
cytopenic purpura.

 - Hepatotoxicity: jaundice.
 - Allergies: flushing, urticaria and rashes.

• Drug interactions
 - Rifampicin accelerates metabolism of many other drugs, therefore it reduces their effects and 

plasma concentration. Special caution should be taken with cyclosporin, indinavir and oral 
contraceptives, antidiabetics, anticoagulant, phenytoin, azole antifungal drugs.

 - Antacids reduce absorption of rifampicin.
 - Oral contraceptives: rifampicin reduces their efficacy.

• Precautions
 - If using intermittent treatment, be particularly alert for adverse effects when restarting rifam-

picin after an interval (increased frequency) 
 - Reduce the dose in case of hepatic impairment.
 - Reduce dose in renal impairment.
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 - Advise patients on oral contraceptives to use additional means.
 - Use with caution in patients with a history of alcoholism.
 - Risk of maternal and neonatal bleeding disorders when the mother receives rifampicin in 

late pregnancy. Administer phytomenadione (vitamin K) to reduce the risk.

Pharmaceutical information

• Dosage form into EDL
 - RIFAMPICIN 2% 50 ml SYRUP.
 - RIFAMPICIN 300 mg CAPSULE.

• Storage
 - Avoid light. 
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STREPTOMYCIN
General information

It is aminoglycoside antibiotic. Used only in tuberculosis; bactericidal against Mycobacterium 
tuberculosis

It is not absorbed from the gut and requires injection. Excretion is principally via the kidney, 
accumulation occurs in renal impairment.

If possible, plasma concentration must be determined in infants, the elderly, in obesity and cystic 
fibrosis, as well as, if high doses are being given, if there is renal impairment or if treatment lasts 
longer than 7 days.

Clinical information 

• Indications
 - Only for tuberculosis in combination with other drugs according with the national protocol.
 - Brucellosis, Tularaemia, Plague. 

• Pregnancy Risk Factor D

• Lactation
 - Enters breast milk.\not recommended.

• Dosage and administration
 - If daily treatment: 12-18 mg/kg body weight.
 - If intermittent treatment (3x/week): 12-18 mg/kg body weight
 - Administration via IM (never IV or infusion)

• Contraindications
 - Myasthenia gravis.
 - Pregnancy (it is ototoxic to the foetus). (Can be replaced by ethambutol)
 - Severe renal failure.
 - Hypersensitivity to aminoglycoside antibiotics.

• Side effects and toxicity
 - Side effects are dose-related.
 - Ototoxicity (damage both. hearing and sense of balance)
 - Nephrotoxicity.
 - May impair neuromuscular transmission.

• Drug interactions
 - Should not be given with potentially ototoxic diuretics. 
 - Increased risk of nephrotoxicity with: colistin, vancomycin, capreomycin, amphotericin, cy-

closporine and cisplatin (cytotoxic).
 - Penicillin: levels of streptomycin may be decreased by penicillin

• Precautions
 - Dose cautiously in the elderly and cases of renal failure.
 - Stop treatment if dizziness, buzzing in the ears or hearing loss, check for. Upper-tone hear-

ing loss. 
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Pharmaceutical information

• Dosage form into EDL
 - STREPTOMYCIN 1 g VIAL (dilute in 5 ml sterile water).

• Storage
 - Keep cool, avoid light.
 - After preparation, the solution must be clear and can be kept for only one hour.
 - For the treatment of tuberculosis, fixed dose combinations should be preferred:

 - Ethambutol + Isoniazid + Pyrazinamide + Rifampicin
 - Tablet: 275 mg + 75 mg + 400 mg + 150 mg.

 - Rifampicin + Isoniazid + Ethambutol
 - Tablet: 150 mg + 75 mg + 275 mg

 - Rifampicin + Isoniazid + Pyrazinamide
 - Tablet: 60 mg + 30 mg + 150 mg

 - Rifampicin + Isoniazid
 - Tablet: 60 mg + 30 mg.

 - Rifampicin + Isoniazid
 - Tablet: 50 mg + 75 mg.



Page 188

6.3 ANTIFUNGAL DRUGS
Fungi that cause infections in humans are known as dermatophytes. Dermatophytes are particu-

larly attracted to a type of tissue called keratin, which is a tough, waterproof tissue that can be found 
in many parts of the body such as in the nails, hair, and skin’s outer surface.

This explains why fungal infections often occur on the skin, nails and scalp.
Antifungal medicines may be used to treat the following common fungal infections: Ringworm, 

Athlete’s foot, fungal nail infection, vaginal thrush.

Fungal infections are frequently associated with a defect in host resistance, which should, if pos-
sible, be corrected otherwise drug therapy may fail. 

In the Palestinian EDL, there are the following antifungal drugs groups:

• AMPHOTERICIN B
• FLUCONAZOLE
• GRISEOFULVIN 
• MICONAZOLE
• NYSTATIN
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AMPHOTERICIN B 
General information

Amphotericin B is a polyene antifungal. It is not absorbed from the gut, and it penetrates poorly 
into body fluids and tissues, hence orally it is of use of value for conditions involving the bowel lu-
men. It can be given via the parenteral route, but when administered in this way amphotericin is toxic.

It is active against most fungi and yeasts and is the major drug for use in deep-seated mycoses. 

Clinical information
• Indications

 - Serious disseminated fungal infections such as disseminated candidiasis, aspergillosis, mu-
cormycosis and histoplasmosis.

 - Low dose of Amphotericin B has been administered after bone marrow transplantation to 
reduce the risk of invasive fungal disease.

• Pregnancy Risk Factor B
• Lactation

 - Excretion in breast milk unknown\contraindicated.
• Dosage and administration

 - By iv infusion: initial test dose 1 mg over 20-30 minutes, then 250 mcg/kg/day gradually 
increased if tolerated to 1 mg/kg/day, max. 1.5 mg/kg/day in severe infections.

• Side effects and toxicity
 - Anorexia, nausea, vomiting, diarrhea, epigastric pain.
 - Febrile reactions, headache, muscle and joint pain.
 - Anemia.
 - Disturbances in renal function and renal toxicity.
 - Cardiovascular toxicity including arrhythmias, blood disorders, neurological disorders 

(hearing loss, diplopia, convulsions, peripheral neuropathy), abnormal liver function (dis-
continue treatment).

 - Rash and anaphylactoid reactions. 
• Drug interactions

 - Antibacterials: increased risk of nephrotoxicity with aminoglycosides.
 - Cardiac glycosides: increased toxicity if hypokalemia occurs.
 - Corticosteroids: increased risk of hypokalemia (avoid concomitant use).
 - Cyclosporine, tacrolimus: increased risk of nephrotoxicity.
 - Diuretics: increased risk of hypokalemia with loop diuretics and thiazide.
 - Antifungal agents: level of amphotericin B may be increased by systemic azoles antifungal agents

• Precautions
 - When given parenterally, toxicity is common: test hepatic and renal function, blood counts 

and plasma electrolyte monitoring required. Close monitoring is required with concomitant 
administration of nephrotoxic drugs or cytotoxics. 

 - A test dose is advisable before the first infusion.
 - Avoid if possible in renal disease
 - Pregnancy and breast-feeding.
 - Avoid rapid infusion (risk of arrhythmias) and change frequently the site of injection (irritant). 

Pharmaceutical information
• Dosage form into EDL

 - AMPHOTERICIN B 50 mg VIAL
• Storage

 - Store at 2º to 8º in airtight container.
 - Protect from light.
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FLUCONAZOLE
General information

Fluconazole is used to prevent and treat a variety of fungal and yeast infections. It belongs to a 
class of drugs called azole antifungals. It works by stopping the growth of certain types of fungus 
by preventing production of the membranes that surround fungal cells. 

Clinical information 

• Indications
 - Treatment of candidiasis(vaginal, oropharyngeal, urinary tract infections and systemic in-

fection)
 - Cryptococcus meningitis
 - Prophylaxis in allogeneic bone marrow transplant recipients

• Pregnancy Risk Factor  C
 - Contraindicated during the first trimester, except if vital and there is no alternatives.

• Lactation
 - Fluconazole is excreted into human milk/not recommended 
 - Dosage and administration
 - Usual dosage ranges:
 - Children: loading dose 6-12mg\kg, maintenance 3-12mg\kg\day.
 - Adults:200-800mg\day, duration and dosage depends on severity of infection

• Oropharyngeal Candidiasis
 - 200 mg PO on Day 1, THEN 100 mg q Day 
 - Treatment should be continued for at least 2 weeks to decrease likelihood of relapse.

 - Esophageal Candidiasis
 - 200 mg PO on Day 1, THEN 100 mg q Day; doses up to 400 mg/day may be used based on 

patient’s response.
 - Treat for a minimum of 3 weeks and for at least 2 weeks following resolution of symptoms.

 - Cryptococcus Meningitis
 - 400 mg PO on Day 1, THEN 200 mg PO q Day 
 - Dosage of 400 mg q Day may be used based on patient’s response
 - Recommended duration of therapy is 10-12 weeks after cerebrospinal fluid becomes culture 

negative.
 - Suppression of relapse in patients with AIDS: 200 mg PO q Day.

 - Prophylaxis of Candidiasis with BMT
 - For prevention of candidiasis incidence in patients undergoing bone marrow transplant: 400 

mg PO q Day
 - Patients who are anticipated to have severe granulocytopenia should start prophylaxis sev-

eral days before anticipated onset of neutropenia, and continue for 7 days after neutrophil 
count rises > 1000 cells per cu mm.

Vaginal Candidiasis
 - 150 mg PO as a single dose.

Candida UTI/Peritonitis
 - 50-200 mg PO q Day
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• Contraindications
 - Fluconazole is contraindicated in patients that:
 - Have known hypersensitivity to other azole medicine
 - Are taking terfenadine, if 400 mg per day multidose of fluconazole is administered
 - Concomitant administration of fluconazole and quinidine, especially when fluconazole is 

administered in high dosages.
 - Hypersensitivity to azole antifungals. Do not combine with co-artemether or halofantrine 

(risk of torsades de pointe)
 - Concomitant administration with cisapride.

• Side effects and toxicity
 - Nausea, stomach pain, low fever, loss of appetite, dark urine, clay-colored stools, jaundice 

(yellowing of the skin or eyes).
 - Fever, chills, body aches, flu symptoms.
 - Severe blistering, peeling, and red skin rash.
 - Easy bruising or bleeding, unusual weakness.
 - Hypercholesterolemia, hypertriglyceridemia, hypokalemia.
 - Raised transaminase, leukopenia, and thrombocytopenia.

• Drug interactions
 - Fluconazole should not be taken with the HMG Co-A reductase inhibitor simvastatin, and 

the dose of atorvastatin should be reduced. Pravastatin and rosuvastatin are preferable. 
 - Fluconazole may increase the concentration of these drugs and enhance their effect: 
 - Warfarin (risk of hemorrhage).
 - Antidiabetic sulphonylureas medication (risk of hypoglycemia).
 - Phenytoin 
 - Theophylline 
 - Cyclosporine
 - Celecoxib 
 - Fluconazole may decrease levels of clopidogrel.
 - Do not administer simultaneously with rifampicin (administer 12 hours apart).

• Precautions
 - Liver or renal disorders: Reduce the dose and monitor hepatic function
 - Heart disease, particularly heart rate or rhythm disturbances
 - People with an abnormal heart beat seen as a ‘prolonged QT interval’ on a heart monitoring 

trace (ECG) 
 - Low levels of calcium, magnesium or potassium in the blood

Pharmaceutical information

• Dosage form into EDL
 - FLUCONAZOLE 50 MG TABLETS
 - FLUCONAZOLE 2 MG\ML VIAL

• Storage
 - Store the product below 86 degrees F (30 degrees C) away from light and moisture.



Page 192

GRISEOFULVIN
General information

Griseofulvin prevents fungal growth by inhibiting mitosis; it binds selectively to new keratin and 
protects it from fungal infection; treatment is continued until the old infected keratin has been shed.

Griseofulvin is inactive when applied topically, but is well absorbed from the gut.
It is effective against all superficial dermatophyte infections, but has no effect on candidiasis or 

pityriasis versicolor.

Clinical information 

 - Indications
 - First choice for widespread or intractable dermatophyte infections of the skin, scalp, hair 

and nails (tinea).
 - Also: treatment of ringworm infections of the skin, hair, nails and scalp.

• Pregnancy Risk Factor C

• Dosage and administration
 - CHILD: 10mg/kg/day divided in 2 doses.
 - ADULT: 500 mg to 1 g /day divided in 2 doses. For a minimum of 10 days. Often 1 month. 

Skin infections: 6 weeks, Fingernails: 4-6 months, Toenails: 9-12 months.
 - To be taken with meals.

• Contraindications
 - Liver disorders, which can be aggravated
 - Lupus erythematosus, which may be aggravated.
 - Known hypersensitivity to the drug.
 - Porphyria

• Side effects and toxicity
 - Headache, nausea, vomiting, diarrhoea, stomach-ache, skin allergy, rashes and photosensi-

tivity are frequent.
 - Dizziness, fatigue, agranulocytosis and leukopenia also reported.
 - Photosensitivity (protect exposed skin from sun exposure).

• Drug interactions
 - Anticoagulants: reduces their effect.
 - Some antiepileptics accelerates griseofulvin metabolism (reduces effect).
 - Oestrogens and progestagens: metabolism of oral contraceptives accelerated (reduce con-

traceptive effect).

• Precautions
 - DRIVING: drowsiness may affect the performance of skilled tasks (effects of alcohol are 

enhanced do not drink alcohol during the treatment).
 - Avoid pregnancy during and for 1 month after treatment. 

Pharmaceutical information

• Dosage form into EDL
 - GRISEOFULVIN 125 mg/ 5mL, 100 mL SUSPENSION
 - GRISEOFULVIN 125 mg TABLET 

• Storage
 - Avoid light.
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MICONAZOLE
General information

Miconazole is an imidazole antifungal with a broad spectrum of activity against pathogenic fungi 
and Gram-positive bacteria.

It is little absorbed through mucous membranes and is therefore applied topically with virtually 
no risk of systemic effects

Clinical information 

• Indications
 - Local treatment of vaginal candidiasis.

• Pregnancy Risk Factor C

• Lactation
 - Excretion in breast milk.

• Dosage and administration
 - 400 mg once daily at bedtime for 3 days, local treatment.

• Contraindications
 - Known hypersensitivity to miconazole.

• Side effects and toxicity
 - Occasional local irritation and sensitivity reactions.
 - Abdominal cramps.

• Drug interactions
 - There are few interactions using miconazole topically since it is little absorbed.

• Precautions
 - Recurrence is common if the full course of treatment is not completed. Predisposing factors 

are antibiotic therapy, oral contraceptive, pregnancy and diabetes mellitus. 
 - Possible reservoirs of infection (digits, nail beds, umbilicus or gastro-intestinal tract; or 

partner) should also be treated.
 - Miconazole  may interact with latex products including contraceptive diaphragms and con-

doms
 - Pregnancy.
 - Use with caution in patients with hepatic impairment.

Pharmaceutical information

• Dosage form into EDL
 - MICONAZOLE NITRATE 400 mg VAGINAL TABLET

• Storage
 - Protect from light.
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NYSTATIN
General information

This polyene antifungal can only be applied topically or used for infection in the digestive tract.  
It is not absorbed when given by mouth and is too toxic for parenteral use.

Nystatin is active against a number of yeast and fungi but principally against Candida albicans. 
It is well tolerated.

Clinical information 

• Indications
 - Candidiasis (digestive, mucosa of the mouth and vagina).

• Pregnancy Risk Factor B

• Lactation
 - Does not enter breast milk\compatible 

• Dosage and administration
 - Oral candidiasis: For all ages, coat tongue and mouth using 100000 IU 4 times a day. for 7 

to 14 days
 - Vaginal or anogenital candidiasis: Apply 100000 IU nightly for at least 14 nights
 - Skin infections: Apply to affected area 2-4 times daily, continuing for 7 days after lesion has 

healed.

• Side effects and toxicity
 - Nausea, vomiting, diarrhoea at high doses.
 - Oral irritation, sensitization, rash, urticaria.

Pharmaceutical information

• Dosage form into EDL
 - NYSTATIN 100000 IU/ml. 30 ml SUSPENSION.

• Storage
 - Keep below 30°C and avoid humidity. 
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6.4. ANTIVIRAL MEDICINES
Unlike most antibiotics, antiviral drugs do not destroy their target pathogen; instead they inhibit 

their development. Most of the antiviral drugs now available are designed to help deal with HIV, 
herpes viruses (best known for causing cold sores and genital herpes, but actually causing a wide 
range of diseases), the hepatitis B and C viruses, which can cause liver cancer, and influenza A and 
B viruses. Researchers are working to extend the range of antivirals to other families of pathogens. 
Designing safe and effective antiviral drugs are difficult, because viruses use the host’s cells to rep-
licate. This makes it difficult to find targets for the drug that would interfere with the virus without 
also harming the host organism’s cells. Moreover, the major difficulty in developing vaccines and 
anti-viral drugs is due to viral variation.

Antiviral drugs are used specifically for treating viral infections. Like antibiotics for bacteria, spe-
cific antivirals are used for specific viruses. Unlike most antibiotics, antiviral drugs do not destroy 
their target pathogen; instead they inhibit their development.

Antiviral drugs are one class of antimicrobials, a larger group which also includes antibiotic, an-
tifungal and antiparasitic drugs. They are relatively harmless to the host, and therefore can be used 
to treat infections. They should be distinguished from viricides, which are not medication but deac-
tivate or destroy virus particles, either inside or outside the body. Many common plants such as St 
John’s wort are also widely believed in naturopathic circles to be viricides, but evidence to support 
this is far from sufficient in scientific circles. Antivirals also can be found in essential oils of some 
herbs, such as eucalyptus oil and its constituents.

Most of the antiviral drugs now available are designed to help deal with HIV, herpes viruses (best 
known for causing cold sores and genital herpes, but actually causing a wide range of diseases), the 
hepatitis B and C viruses, which can cause liver cancer, and influenza A and B viruses. Researchers 
are working to extend the range of antivirals to other families of pathogens.

Designing safe and effective antiviral drugs is difficult, because viruses use the host’s cells to rep-
licate. This makes it difficult to find targets for the drug that would interfere with the virus without 
also harming the host organism’s cells. Moreover, the major difficulty in developing vaccines and 
anti-viral drugs is due to viral variation.

The emergence of antivirals is the product of a greatly expanded knowledge of the genetic and 
molecular function of organisms, allowing biomedical researchers to understand the structure and 
function of viruses, major advances in the techniques for finding new drugs, and the intense pressure 
placed on the medical profession to deal with the human immunodeficiency virus (HIV), the cause 
of the deadly acquired immunodeficiency syndrome (AIDS) pandemic.
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6.4.1 ANTI-HERPES MEDICINES: 
• ACYCLOVIR

AIDS
There is no cure for infection caused by the Human Immunodeficiency Virus (HIV), but the An-

ti-HIV drugs included in the Palestinian EDL slow the progression of the infection.
Treatment is aimed at reducing the plasma viral load as much as possible and for as long as pos-

sible. Initiation of treatment should be balanced against the development of toxicity. The optimum 
time for initiation of antiviral treatment will depend on the CD4 cell count, the plasma viral load 
and clinical symptoms.

The development of drug resistance may be reduced by using a combination of drugs.

PREVENTION
 - Prevention of infection is still the best weapon to fight AIDS, mainly:
 - Use of condoms in every sporadic sexual contact.
 - Control of blood for transfusions.
 - Use of new disposable syringes and needles in parenteral drug addicts. 

Anti HIV drugs:

6.4.2 ANTIRETROVIRALS

6.4.2.1 Nucleoside/Nucleotide reverse transcriptase inhib-
itors:

• ABACAVIR (ABC)
• DIDANOSINE (DDI)
• EMTRICITABINE (FTC)
• LAMIVUDINE (3TC)
• NELFINAVIR
• STAVUDINE (D4T)
• TENOFOVIR
• ZALCITABINE
• ZIDOVUDINE (ZDV OR AZT)

6.4.2.2 Protease inhibitors:

• INDINAVIR
• RITONAVIR
• SAQUINAVIR
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6.4.3 Fixed-Dose Combinations:
• EFAVIRENZ + EMTRICITABINE + TENOFOVIR
• EMTRICITABINE + TENOFOVIR
• LIPONAVIR + RITONAVIR (LPV/R)
• ZIDOVUDINE+LAMIVUDINE
• ZIDOVUDINE + LAMIVUDINE + NEVIRAPINE
• STAVUDINE+ LAMIVUDINE+ NEVIRAPINE

6.4.4 Other antivirals:
• ADEFOVIR DIPIVOXIL [C]
• EFAVIRENZ
• PEGINTERFERON ALFA-2A
• RIBAVIRIN
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ACYCLOVIR
General information

Acyclovir is active against herpes simplex and varicella-zoster viruses. It is effective only if start-
ed at the onset of infection. It can be lifesaving in immunocompromised patients

Clinical information

• Indications
 - Systemic treatment and prophylaxis infections of herpes simplex and varicella-zoster vi-

ruses.

• Pregnancy Risk Factor B

• Lactation
 - Enters breast milk\use with caution.

• Dosage and administration
 - By mouth: herpes simplex-treatment, 200 mg (400 in immunocompromised or impaired 

absorption) five times daily for 5 days, CHILD under 2 years, half-adult dose. Herpes sim-
plex-prevention of recurrence, 200 mg/4 times or 400 mg/two times daily interrupted every 
6-12 months. Herpes simplex-prophylaxis in the immunocompromised, 200-400 mg/four 
times daily; CHILD under 2 years, half-adult dose.

 - By mouth: varicella and herpes zoster-treatment, 800 mg/5 times daily for7 days; CHILD, 
varicella, 20 mg/kg (max. 800 mg)/4times daily for 5 days.

 - By iv infusion: treatment of herpes simplex in immunocompromised, severe initial genital 
herpes and varicella-zoster, 5-10 mg/kg every 8 hours for 5 days (10 days in encephalitis). 
Prophylaxis of herpes simplex in immunocompromised, 5 mg/kg every 8 hours. 

 - Dosage note: obese should be dosed using ideal body weight.

• Contraindications
 - Relative contraindications are renal disease and neurological abnormalities.
 - Hypersensitivity to acyclovir, Valacyclovir, or any component of the formulation.

• Side effects and toxicity
 - The oral treatment is generally well tolerated but gastro-intestinal disturbances and 

light-headedness can occur.
 - With parenteral treatment, one may see rises in bilirubin and liver enzymes, increases in 

blood urea and creatinine, decreases in hematological indices.  Headache, dizziness, fatigue, 
confusion, hallucination, agitation, tremors, somnolence, psychosis, convulsions and coma 
can all occur.

 - There may also be severe local inflammation and even ulceration at the injection site.

• Drug interactions
 - Mycophenolate: higher plasma concentration of acyclovir and of mycophenolate on con-

comitant administration.
 - Uricosurics: probenecid reduces Acyclovir excretion.
 - It may decrease the level and effects of Zoster vaccine.

• Precautions
 - When administered systemically, the patient should be adequately hydrated to avoid renal 

precipitation of the drug. 



Page 199

 - Reduce doses in renal failure.
 - Pregnancy and breast-feeding: crosses the placenta and enters the breast milk, but no ill 

effects on the offspring have been described.
 - Use with caution in elderly.
 - Use IV preparation with caution in patients with underlying neurologic abnormalities

Pharmaceutical information

• Dosage form into EDL
 - ACICLOVIR 250 mg VIAL
 - ACICLOVIR 400 mg TABLET
 - ACICLOVIR 200 mg/5 ml ORAL LIQUID 

• Storage
 - Store in airtight container.
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ABACAVIR
General information

Antiretroviral, HIV-1 and HIV-2 nucleoside reverse transcriptase inhibitor

Clinical information

• Indications
 - HIV-1 or HIV-2 infection, in combination with other antiretroviral drugs

• Pregnancy Risk Factor C
 - Pregnant women may be at increased risk of lactic acidosis and liver steatosis, hepatic en-

zymes should be monitored during third trimester.

• Lactation
 - Excretion in breast milk is unknown, contraindicated.

• Dosage and administration
 - Child less than 25 kg: 16 mg/kg/day in 2 divided doses, without exceeding 600 mg/day
 - Child ³ 25 kg and adult: 600 mg/day in 2 divided doses
 - Weight20 mg/ml oral solution300 mg tablet
 - 3 to 5kg 3 ml x 2 –
 - 6 to 9 kg  4 ml x 2 –
 - 10 to 13 kg 6 ml x 2 –
 - 14 to 19 kg – 1/2 tab x 2
 - 20 to 24 kg – 1 tab AM and 1/2 tab PM
 - ³ 25 kg –1 tab x 2

• Contraindications
 - Fatal rechallenge reactions have been associated with re-administration of abacavir to pa-

tients with a prior history of a hypersensitivity reaction to abacavir. 
 - Abacavir tablets and oral solution are contraindicated in patients with moderate or severe 

hepatic impairment.

• Side effects and toxicity
 - Headache, Depression, Anxiety, difficulty falling asleep or staying asleep.
 - Some side effects can be serious:
 - Blisters or peeling skin, hives, itching, difficulty swallowing or breathing, and chills.
 - Myalgia, arthralgia, renal impairment, lactic acidosis, liver disorders

• Drug interactions
 - Alcohol competes with abacavir for elimination from the body. Therefore, alcohol consump-

tion may increase the concentration of abacavir in the body and this could lead to increased 
frequency or severity of side effects from abacavir. Abacavir does not affect the elimination 
of alcohol.

• Precautions
 - Liver disease, such as liver failure or cirrhosis.
 - Heart disease.
 - High blood pressure (hypertension).
 - High cholesterol.
 - Diabetes.
 - Anemia, neutropenia, or any other low blood count or blood disorder.
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 - Any allergies, including allergies to food, dyes, or preservatives. 
 - Pregnant or thinking of becoming pregnant and Breastfeeding.
 - Smokers.

Pharmaceutical information

• Dosage form into EDL
 - ABACAVIR (ABA) 300 MG (AS SULFATE) TABLET

• Storage
 - Store capsules and solution at room temperature, 
 - Store at 15-30°C (59-86°F).
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DIDANOSINE
General information
 

Didanosine is a type of antiretroviral drug called a nucleoside reverse transcriptase inhibitor 
(NRTI). NRTIs block reverse transcriptase, a protein that HIV needs to make more copies of it.

Clinical information

• Indications
 - HIV-1 or HIV-2 infection, in combination with other antiretroviral drugs.

• Pregnancy Risk Factor B

• Lactation
 - Not known whether distributed into milk.\contraindicated.

• Dosage and administration
- Child under 3 months: 100 mg/m2/day in 2 divided doses
- Child from 3 months to 12 years (or over 5 kg): 240 mg/m2 once daily or in 2 

divided doses
- Adult under 60 kg: 250 mg once daily or in 2 divided doses

Adult 60 kg and over: 400 mg once daily or in 2 divided doses

Weight      Daily dose     Tablets Capsules
5 to 14 kg        100 mg                   Two 50 mg tab
15 to 19 kg      150 mg                   One 100 mg tab +  One 50 mg tab
 20 to 24 kg     200 mg                  Two 100 mg tab
25 to 59 kg      250 mg                  One 200 mg tab + One 50 mg tab 
         One 250 mg cap
          One 250400 mg
         Two 200 mg tab
         One 400 mg cap

• Contraindications
 - Hypersensitivity
 - Co-administration with allopurinol (may increase didanosine toxicity)
 - Coadministration with ribavirin (increases active metabolite dideoxyadenosine 5’-triphos-

phate levels, causing fatal hepatic failure, peripheral neuropathy, pancreatitis, and symptom-
atic hyperlactatemia/lactic acidosis).

• Side effects and toxicity
 - Inflammation of pancreas, diarrhea, nausea, vomiting, abdominal pain, 

headache, fatigue, rash, urea in blood, liver failure and blurred vision.  

• Drug interactions
 - A significant interaction has been recorded with allopurinol, and administration of these 

drugs together should be avoided.
 - Indinavir and delavirdine show reduced in plasma levels when administered simultaneously 

with didanosine; these drugs should be administered at different times.
 - Ketoconazole, itraconazole, ciprofloxacin should be administered at a different time from 
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didanosine due to interactions with the buffering agent.
 - Administration with drugs with overlapping toxicity, such as zalcitabine and stavudine, is not 

recommended.

 - Alcohol can exacerbate didanosine’s toxicity and avoiding drinking alcohol while taking 
didanosine is recommended.

 - Do not combine with tenofovir.

• Precautions
 - Caution should be exercised in patients with history of advanced HIV infection (AIDS).
 - Kidney reduce dosage in renal impairment, \
 - liver problems, ,pancreatitis, gallstones, nerve problems, high blood cholesterol, any allergy, 

who are taking other medications,
 - Elderly, children, especially less than 2 years old.
 -  During pregnancy and breastfeeding. 
 - Monitor liver function, complete blood cell counts, and blood clotting, perform periodic eye 

exams while taking this medication. 

• Remarks
 - Didanosine should be taken 2 hours before (or at least 2 hours after) a meal.
 - Tablets: patients must always take at least two tablets at a time to provide sufficient antacid.
 - Also comes in powder for oral solution in 2 and 4 g vials to be diluted in an aluminum and 

magnesium hydroxide suspension.

Pharmaceutical information

• Dosage form into EDL
 - DIDANOSINE (DDL) UNBUFFERSD ENTERIC COATED):125 mg, 200 mg, 250 mg, 

400 mg CAPSULE.

• Storage
 - To be stored in a cool place and in an airtight container.
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EMTRICITABINE
General information

Emtricitabine is in a class of medications called nucleoside reverse transcriptase inhibitors (NR-
TIs). This medication works by slowing the spread of HIV in the body. 

Clinical information
• Indications

 - Emtricitabine, a nucleoside analog HIV-1 reverse transcriptase inhibitor, is indicated in 
combination with other antiretroviral agents for the treatment of HIV-1 infection.

• Pregnancy Risk Factor B
 - Pregnant women may be at increased risk of lactic acidosis and liver damage. Hepatic en-

zymes and electrolytes should be monitored frequently during the third trimester.

• Lactation
 - There are no data on the excretion of emtricitabine into human milk.\ contraindicated.

• Dosage and administration
 - Adult- PO- The recommended dose is one 200 mg capsule administered once daily.
 - Child- PO- The recommended dose is 3 mg/kg administered once daily.
 - It comes as a capsule and solution to take by mouth, with or without food. 

• Contraindications
 - Hypersensitivity to emtricitabine or any component of the formulation
 - Allergic reaction to emtricitabine.
 - Breast-feeding.
 - Kidney disease.
 - Liver disease.
 - Pregnant or trying to get pregnant.

• Side effects and toxicity
 - Most common adverse reactions (incidence ≥10%) are headache, diarrhea, nausea, fatigue, 

dizziness, depression, insomnia, abnormal dreams, rash, abdominal pain, asthenia, increased 
cough, and rhinitis. Skin hyperpigmentation was very common (≥10%) in pediatric patients.

• Drug interactions
 - Avoid concomitant use with lamivudine because levels and toxicity of emtricitabine may 

be increased.

• Precautions
 - Lactic acidosis and severe hepatomegaly with steatosis and hepatic failure have occurred 

rarely with emtricitabine like other nucleoside analogues (prior liver disease, obesity, pro-
longed therapy duration and female gender are risk factors).

 - Hepatitis B may be exacerbated following discontinuation of emtricitabine (testing for hep-
atitis B is recommended prior initiating therapy).

 - Use with caution in patients with renal impairment (dosage adjustment required).
 - May cause fat redistribution.
 - Pregnancy and breastfeeding.

Pharmaceutical information
• Dosage form into EDL

 - EMTRICITABINE (FTC) 200 MG CAPSULE

• Storage
 - Store the capsules at room temperature and away from excess heat and moisture.
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LAMIVUDINE
General information

Lamivudine is a nucleoside reverse transcriptase inhibitor.

Clinical information
• Indications

 - Progressive HIV infection, in combination with other antiretroviral drugs.
 - Treatment of chronic hepatitis B associated with evidence of viral replication and active 

liver inflammation.

• Pregnancy Risk Factor C

• Lactation
 - Enters breast milk/contraindicated.

• Dosage and administration
 - 150 mg every 12 hours (not to be taken with food).
 - HIV: 150 mg every 12 hours or 300 mg once daily (without regard to meals).
 - Hepatitis B:  adults: 100mg\day, children 2-17 years: 3mg\kg\dose once daily.

• Contraindications
 - First trimester of pregnancy.
 - Breast-feeding.
 - Known hypersensitivity

• Side effects and toxicity
 - Nausea, vomiting, diarrhea, abdominal pain.
 - Cough headache, insomnia, malaise, musculoskeletal pain; nasal symptoms; peripheral neu-

ropathy reported.
 - Neutropenia and anemia (in combination with zidovudine), thrombocytopenia.
 - Raised liver enzymes and serum amylase reported.

• Drug interactions
 - Antibacterials: trimethoprim increases plasma concentration.
 - Lamivudine may increase levels of emtricitabine.
 - Levels of lamivudine may be increased by trimethoprim, ribavirin.

• Precautions
 - Renal impairment.(dosage reduction recommended).
 - Hepatic disease due to chronic hepatitis B infection (risk of rebound hepatitis on discontin-

uation).
 - Use caution in children with history of pancreatitis or risk factors for development of pan-

creatitis.
 - Do not use  as monotherapy in treatment of HIV.
 - Pregnancy, obesity, and prolong therapy may increase the risk of lactic acidosis and liver damage.

Pharmaceutical information

• Dosage form into EDL
 - LAMIVUDINE 150 mg TABLET.

• Storage 
 - Store at 25°C (may be exposed to 15–30°C).
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NELFINAVIR
General information

Nelfinavir belongs to the class of drugs known as protease inhibitors (PIs) and like other PIs is 
generally used in combination with other antiretroviral drugs.

Clinical information
• Indications

 - Nelfinavir is indicated for the treatment of HIV infection in combination with other antiret-
roviral agents.

• Pregnancy Risk Factor B
 - Pregnancy and protease inhibitors are both associated with an increased risk of hyperglycemia.

• Lactation
 - Excretion in breast milk unknown\contraindicated.

• Dosage and administration:
 - The recommended nelfinavir dose for adults is either 1250 mg twice daily or 750 mg three 

times daily. This eMed TV resource also covers nelfinavir dosing for children and offers 
information on how and when you should take the medication.

 - Adult: 1,250 mg BID, 750 mg TID.
 - Pediatric: Age <2 years, Not FDA approved; serum drug levels variable
 - Age: 2-13 years, 45-55 mg/kg BID or 25-35 mg/kg TID
 - Adolescent, Adult dose.

• Contraindications
 - Contraindicated in patients with hypersensitivity
 - Co-administration with Alfuzosin, Amiodarone, Quinidine, Dihydroergotamine, Er-

gonovine, Ergotamine, Methylergonovine, Pimozide, Midazolam, Triazolam.

• Side effects
 - Diarrhea, rash, abdominal pain, bilirubinemia, body fat redistribution\accumulation, throm-

bocytopenia, hyperglycemia, urine abnormality, dizziness, &headache.

• Drug interaction
 - Amiodarone, dihydroergotamine, ergotamine, midazolam, quinidine, triazolam: excessive 

sedation, vasoconstriction, serious arrhythmias.
 - Carbamazepine, phenobarbital, phenytoin, rifampin: decreased nelfinavir blood level and 

efficacy
 - Hormonal contraceptives: decreased contraceptive blood level and efficacy.
 - Rifabutin: decreased rifabutin metabolism and effects

• Precautions
 - Use cautiously in:
 - Hemophilia, diabetes mellitus, hepatic impairment.
 - Phenylketonuria (oral powder contains phenylalanine).
 - Breastfeeding patients.
 - Not recommended for use with simvastatin, phosphodiesterase inhibitors, proton pump inhibitors.

Pharmaceutical information
• Dosage form into EDL

 - NELFINAVIR 250 MG (AS MESYLATE) TABLETS

• Storage
 - Store it at controlled room temperature (15° to 30°C).
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STAVUDINE
General information

Antiretroviral, HIV-1 and HIV-2 nucleoside reverse transcriptase inhibitor.

Clinical information

• Indications
 - HIV-1 or HIV-2 infection, in combination with other antiretroviral drugs.

• Dosage and administration
 - The recommended dose for adults is 40 mg twice daily for those weighing 60 kg or more and 

30 mg twice daily if less than 60 kg. 
 - Children weighing less than 30 kg should receive 1 mg/kg. Children weighing 30 kg or more 

should be treated like adults. 
 - Stavudine may be administered without regard to meals.

• Contraindications
 - Stavudine is contraindicated in patients with clinically significant hypersensitivity to stavu-

dine or to any of the components contained in the formulation.
 - Stavudine is contraindicated in conditions like Pancreatitis, Peripheral neuropathy.

• Side effects
 - Nausea, vomiting, diarrhea, rash, liver damage and inflammation of pancreas.
 - Headache, peripheral neuropathy, fat redistribution, hyperglycemia, thrombocytopenia.

• Drug interaction
 - Zidovudine prevents the conversion of stavudine to its active form (stavudine triphosphate) and this 

reduces the action of stavudine against the HIV virus. Therefore stavudine should not be combined 
with zidovudine

 - .avoid combination with didanosine. Avoid concomitant use with hydroxyurea because lev-
els of both drugs may be increased.

• Precautions
 - Pre-existing bone marrow suppression.
 - Renal insufficiency (dosage adjustment is recommended).
 - Peripheral neuropathy (dosage adjustment is required).
 - Hepatic impairment.
 - Pancreatitis, 
 - Lactic acidosis, usually with severe hepatic steatosis has been reported and in some cases 

have been fatal with the use of nucleoside analogues.
 - Pregnancy and breastfeeding.
 - Combination therapy with didanosine or hydroxyurea may increase risk of hepatotoxicity, 

pancreatitis, or sever peripheral neuropathy.

• Pregnancy Risk Factor C

• Lactation
 - Excretion in breast milk unknown\contraindicated 

Pharmaceutical information
• Dosage form into EDL

 - STAVUDINE 15 MG, 20 MG, 30 MG, 40 MG CAPSULES

• Storage
 - Store capsules at room temperature, 15-30°C (59-86°F).



Page 208

TENOFOVIR
General information

It belongs to a class of antiretroviral drugs known as nucleotide analogue reverse transcriptase 
inhibitors (NRTIs), which block reverse transcriptase, an enzyme crucial to viral production.

Clinical information

• Indications
 - Treatment of HIV-1 infection in adults and children 2 years and older in combination with 

other antiretroviral agents.
 - Treatment of chronic hepatitis B infection in adults.

• Pregnancy Risk Factor B

• Lactation
 - Excreted in breast milk unknown, contraindicated.

• Dosage and administration
 - The recommended dose of tenofovir for treating adults with chronic hepatitis B, HIV, or 

AIDS is 300 mg once daily.
 - The optimal length of treatment with tenofovir for chronic hepatitis B is not currently known.
 - For treating HIV in adolescents and children (age 2 to 18 years), the recommended dosage 

is based on weight. 
 - The dosage is approximately 8 mg per kg (about 3.6 mg per pound) once daily.
 -  Children weighing less than 37.4 pounds should take the oral powder form, while heavier 

children can take the powder or the tablets (depending on swallowing preferences).
 - Adults: PO 300 mg/day without regard to meals. The optimal duration of therapy for chronic 

hepatitis B is not known.
 - Children 2 y and older (HIV): PO 8 mg/kg once daily (max, 300 mg/day).

• Contraindications
 - Hypersensitivity
 - Lactation: HIV-infected women should not breast-feed.

• Side effects and toxicity
 - Insomnia, dizziness, fatigue, Pruritus, rash. Nasopharyngitis, abdominal pain, nausea, di-

arrhea vomiting, pancreatitis. Acute renal failure,, interstitial nephritis,  Hepatic steatosis, 
hepatitis, increased liver enzymes, Hypokalemia, hypophosphatemia, lactic acidosis, Back 
pain, muscular weakness, myopathy, osteomalacia., Dyspnea, Fever allergic reaction.

• Drug interactions
 - Nephrotoxic agents (e.g., amphotericin B): Risk of nephrotoxicity may be increased; avoid 

tenofovir in patients who are currently receiving or have recently received nephrotoxic 
agents.

 - NSAIDs (e.g., ibuprofen): May increase the pharmacologic and toxic effects of tenofovir. 
Co-administer with caution.

 - Drugs that reduce renal function or compete for active tubular secretion (e.g., acyclovir, 
adefovir, cidofovir, ganciclovir, valacyclovir, valganciclovir): May increase serum levels of 
tenofovir and/or increase the levels of other renally eliminated drugs. Avoid coadministra-
tion with adefovir

Atazanavir, indinavir, lopinavir/ritonavir, tacrolimus: May increase tenofovir 
plasma levels. Tenofovir may decrease plasma levels of atazanavir and indina-
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vir. Do not administer atazanavir without ritonavir in patients receiving teno-
fovir.

• Precautions
 - Lactic acidosis and severe hepatomegaly with steatosis (including fatal cases) were reported 

with the use of nucleoside analogs in combination with other antiretrovirals.
 - Severe acute exacerbations of HBV have been reported in HBV-infected patients who have 

discontinued anti–hepatitis B therapy, including tenofovir.
 - Caution should be exercised in patients with history of liver problems, bone problems or 

kidney problems (Dosing adjustments are required)

Pharmaceutical information

• Dosage form into EDL
 - TENOFOVIR DISOPROXIL FUMARATE (TDF): 300 MG TABLETS

• Storage
 - Store it at room temperature (25°C).
 - Dispense only in the original container.
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ZALCITABINE = ddC = DDC
General information

Zalcitabine is a nucleoside reverse transcriptase inhibitor.

Clinical information
• Indications

 - HIV infection in adults in combination with other antiretroviral drugs.

• Pregnancy Risk Factor C

• Dosage and administration
 - 0.75 mg every 8 hours.

• Contraindications
 - Peripheral neuropathy.
 - Hepatic steatosis, progressive hepatomegaly or unexplained lactic acidosis.
 - Clinical pancreatitis.
 - Breast-feeding.

• Side effects and toxicity
 - Peripheral neuropathy.
 - Oral ulcers, nausea, vomiting, dysphagia, anorexia, diarrhea, abdominal pain, constipation, 

pharyngitis, headache, dizziness, myalgia, arthralgia, rash, pruritus sweating, weight loss, 
fatigue, fever, rigors, chest pain.

 - Anemia, leucopenia, neutropenia, thrombocytopenia.
 - Disorders of liver function.
 - Less frequently: pancreatitis, esophageal ulcers, rectal ulcers, jaundice and hepatocellular 

damage; taste, hearing and visual disturbances, tachycardia, cardiomyopathy, congestive 
heart failure, dyspnea, seizures, tremor, movements disorders, mood changes, sleep distur-
bances, alopecia, hyperuricemia and renal disorders.

• Drug interactions
 - Avoid use with drugs, which have potential to cause peripheral neuropathy or pancreatitis.
 - Antacids, ulcer-healing drugs (cimetidine) and uricosurics (probenecid): possible reduce ab-

sorption.
 - Antibacterials: trimethoprim possibly increases plasma concentration of zalcitabine.

• Precautions
 - Patients at risk of developing peripheral neuropathy (discontinue treatment if peripheral 

neuropathy develops).
 - Pancreatitis: monitor serum amylase in those with history of elevated serum amylase, pan-

creatitis, alcohol abuse, or receiving parenteral nutrition. Suspend treatment if clinical pan-
creatitis develops

 - Cardiomyopathy, history of congestive cardiac failure.
 - Hepatotoxicity (potentially life-threatening lactic acidosis and severe hepatomegaly with 

steatosis reported), suspend treatment if necessary. 
 - Renal impairment.
 - Pregnancy. 

Pharmaceutical information

• Dosage form into EDL
 - ZALCITABINE 0.75 mg TABLETS.
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ZIDOVUDINE=AZIDOTHYMIDINE=AZT
General information

Zidovudine is a nucleoside reverse transcriptase inhibitor and was the first anti-HIV drug.
It penetrates the blood-brain barrier. 

Clinical information

• Indications
 - Acquired immunodeficiency syndrome (AIDS) or AIDS-related complex.
 - Early symptomatic or asymptomatic HIV infection with markers indicating risk of disease 

progression, also in children with markers indicating significant immune suppression.
 - May be useful in preventing the AIDS dementia complex.
 - Consider for prevention of maternal-fetal VIH transmission (treating both pregnant women 

and their newborn infants).

• Pregnancy Risk Factor C

• Lactation
 - Not recommended.
 - Enters breast milk.

• Dosage and administration
 - 500 mg - 1 g in 2-5 divided doses. 
 - CHILD over months, 120-180 mg/m2 every 6 hours (max. 200 mg every 6 hours.
 - Prevention of maternal-fetal HIV transmission: WOMEN over 14 week’s gestation, 100 mg 

5 times daily until beginning of labor. 
 - NEWBORN INFANT: starting within 12 hours of birth, 2 mg/kg every 6 hours continued 

until 6 weeks old.

• Contraindications
 - Abnormally low neutrophil counts or hemoglobin values.
 - Neonates with hyperbilirubinemia requiring treatment other than phototherapy, or with 

raised transaminase.
 - Pregnancy and Breast-feeding:  Safety has not been established
 - Life-threatening hypersensitivity to zidovudine or any component of the formulation.

• Side effects and toxicity
 - Severe anemia, neutropenia, and leucopenia.
 - Nausea and vomiting, anorexia, abdominal pain, dyspepsia, headache, rash, fever, myalgia, 

paraesthesia, neuropathy, insomnia, malaise, and asthenia.
 - Convulsions, myopathy, pigmentation of nail, skin and oral mucosa.
 - Pancytopenia, liver disorders, and lactic acidosis.

• Drug interactions
 - Increased risk of toxicity with nephrotoxic and myelosuppressive drugs.
 - Analgesics: possibly increases plasma-zidovudine concentration.
 - Antibacterial: clarithromycin tablets reduce absorption of zidovudine.
 - Antiepileptics, antifungals (fluconazole), uricosurics (probenecid): plasma-zidovudine con-

centration increased by valproates (risk of toxicity).
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• Precautions
 - Hematological toxicity, vitamin B12 deficiency.
 - Anemia or myelosuppression: frequent blood tests should be carried out when using this 

drug.
 - Renal and hepatic impairment: monitor patients at risk of liver disease.(reduce dosage in 

patients with severe renal or hepatic impairment).
 - Risk of lactic acidosis.
 - Elderly and pregnancy. 

Pharmaceutical information

• Dosage form into EDL
 - ZIDOVUDINE 100 mg CAPSULES.
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INDINAVIR
General information

Indinavir is a protease inhibitor. It inhibits the cytochrome P450 enzyme system.

Clinical information

• Indications
 - Progressive or advanced HIV infection, in combination with nucleoside reverse transcrip-

tase inhibitors.

• Pregnancy Risk Factor C

• Lactation
 - Excretion in breast milk is unknown is contraindicated.

• Dosage and administration
 - 800 mg every 8 hours (600 mg if receiving concurrent ketoconazole or in hepatic impair-

ment).
 - Administer with lighter meals with water 2 hour before or 2 hours after a meal.

• Contraindications
 - Breast-feeding.
 - Hypersensitivity to indinavir or any component of the formulation; concurrent use of alfu-

zosin, alprazolam, amiodarone, cisapride, triazolam, midazolam
 - Simvastatin.
 - Sildenafil; when used for pulmonary artery hypertension.

• Side effects and toxicity
 - Nausea, vomiting, diarrhea, abdominal discomfort, dry mouth, taste disturbances.
 - Headache, dizziness, insomnia; myalgia, asthenia, paraesthesia.
 - Rash, pruritus, dry skin, hyper pigmentation.
 - Nephrolithiasis, dysuria, hematuria, crystalluria, proteinuria.
 - Elevated liver enzymes and bilirubin, hepatitis; blood disorders including neutropenia, he-

molyticanemia, and increased blood glucose and plasma triglycerides.

• Drug interactions
 - Antibacterials: rifampicin enhances metabolism of indinavir (plasma-indinavir concentra-

tion significantly reduced – avoid concomitant use).
 - Antiepileptics: plasma-indinavir concentration reduced by carbamazepine, phenobarbitone 

and phenytoin.
 - Antifungals: metabolism inhibited by ketoconazole; plasma-indinavir concentration signifi-

cantly reduced by itraconazole, avoid concomitant use.
 - Antihistamines: increased risk of arrhythmias with astemizole and terfenadine – avoid con-

comitant use.
 - Anxiolytics and hypnotics: increased risk of prolonged sedation with alprazolam.
 - Cisapride: increased risk of ventricular arrhythmias – avoid concomitant use.

- Corticosteroids: plasma-indinavir concentration possibly reduced by dexameth-
asone.

 - When used concomitantly with estrogen-progesrton oral contraceptives, increased risk of 
thromboembolism.
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• Precautions
 - Dose should be reduced in hepatic impairment.
 - Ensure adequate hydration to reduce risk of Nephrolithiasis.
 - Hemophilia.
 - Pregnancy: pregnancy and protease inhibitors are both associated with an increased risk of 

hyperglycemia
 - Hyperglycemia (exacerbation or new onset diabetes)

Pharmaceutical information

• Dosage form into EDL
 - INDINAVIR 400 MG TABLETS.

• Storage 
 - Store at 15–30°C in tightly closed containers.
 - Protect from moisture.
 - Dispense and store in original container; the desiccant should remain in the original bottle.
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RITONAVIR
General information

As with all the protease inhibitor drugs, its mechanism of action is by blocking HIV’s key prote-
ase enzyme that HIV needs to reproduce. This results in defective HIV particles that are unable to 
infect new cells.

Clinical information
• Indications

 - This medication is an antiretroviral agent, prescribed for HIV (Human Immunodeficiency 
Virus) infection either alone or combined with other antiretroviral agents.

• Pregnancy Risk Factor :B
• Lactation

 - There are no data on the excretion of ritonavir into human milk.\contraindicated.
• Dosage and administration

 - The recommended dose for adults is 600 mg twice daily. To reduce the occurrence of side 
effects, ritonavir should be started at 300 mg twice daily and increased every 2-3 days by 
100 mg twice daily.

 - Ritonavir should be administered with meals.
• Contraindications

 - Hypersensitivity to ritonavir or any component of the formulation.
 - Co-administration with Alfuzosin, Amiodarone, Quinidine, Dihydroergotamine, Ergonovine, 

Ergotamine, Methylergonovine, Pimozide, Midazolam, Triazolam.
• Side effects

 - Nausea, vomiting, diarrhea, and appetite loss are common.
 - Numbness/tingling around the mouth (oral paresthesia).
 - Hypercholesterolemia, Fat redistribution, weakness, rash, myalgia.

• Drug interactions
 - Ritonavir should not be used together with amiodarone, triazolam, midazolam, pimozide 

propafenone and flecainide, rifabutin, sildenafil because ritonavir increases the blood levels 
of these drugs and may lead to serious side effects.

 - The blood concentrations of oral contraceptives, methadone and theophylline are reduced by 
ritonavir, and this could reduce the effectiveness of these drugs.

 - Ritonavir decreases the concentration of meperidine and increases the buildup of meperi-
dine’s toxic breakdown product in the body.

• Precautions
 - Do not administer to patients with severe hepatic impairment.
 - Administer with caution to patients with diabetes or haemophilia and, for oral solution, to
 - Patients with hepatic disease or epilepsy.
 -  Pregnancy: contra-indicated for oral solution; no contraindication for capsules.
 - Use with caution in patients with cardiomyopathy, ischemic heart disease, conduction ab-

normalities.

Pharmaceutical information
• Dosage form into EDL

 - RITONAVIR ORAL SOLID DOSAGE FORM 100 MG TABLETS

• Storage
 - Store tablets that will not be used within 30 days in a refrigerator between 2-8°C (36-46°F). 
 - Tablets that will be used within 30 days do not have to be refrigerated if stored at less than 

25°C (77°F).



Page 216

SAQUINAVIR
General information

Saquinavir is an antiretroviral, HIV-1 and HIV-2 protease inhibitor.

Clinical information

• Indications
 - HIV-1 or HIV-2 infection, in combination with two nucleoside reverse transcriptase inhibi-

tors and with low-doses of ritonavir as booster.

• Pregnancy Risk Factor B

• Lactation
 - There are no data on the excretion of saquinavir into human milk, contraindicated.

• Dosage and administration
 - Children >16 years and adults: 1000 mg twice daily given in combination with ritonavir 100 

mg twice daily should be given within 2 hours after a full meal. 
 - Saquinavir should not be used in unboosted regimens.

• Contraindications
 - Contraindicated in patients with severe liver damage, in breastfeeding women, and hyper-

sensitivity. Co-administered with amiodarone, cisapride, flecainide, midazolam, quinidine, 
rifampin or ergot derivatives.

 - Do not administer to patients less than 16 years of age.

• Side effects
 - Disturbances of the gut such as diarrhea, constipation, nausea, vomiting, indigestion or ab-

dominal pain.
 - Headache, Difficulty in sleeping (insomnia), Depression, Anxiety, Fatigue, Chest pain, 

Changes in sex drive, Alteration in taste, Fever (pyrexia), Mouth ulcers, Skin reactions 
such as rash and itch, Dizziness, Pins and needles (paraesthesia), Disorder of the peripheral 
nerves causing weakness and numbness (peripheral neuropathy).

 - Weakness or loss of strength (asthenia).
 - Liver disorders, Kidney stones.
 - Inflammation of the pancreas (pancreatitis).

• Drug interaction
 - Patients taking saquinavir should not take the following drugs:
 - Alfuzosin, Amiodarone, Cisapride, Ergotamine, Flecainide, Terfenadine, Quinidine due to 

heart problems.
 - Colchicine in patients with renal or hepatic impairment.
 - Halofantrine, Lumefantrine, Midazolam, Triazolam, due to the risk of sedation or breathing 

problems.
 - Rifampicin due to decreased levels of saquinavir and risks of liver toxicity.

 - Simvastatin due to simvastatin-associated side-effects.

• Precautions
 - Severely decreased kidney function.
 - Moderately decreased liver function.
 - Chronic hepatitis B.
 - Chronic hepatitis C.
 - Liver cirrhosis.
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 - People with the blood clotting disorder hemophilia (this medicine may increase the risk of 
bleeding).

 - Diabetes.
 - Breastfeeding.

Pharmaceutical information

• Dosage form into EDL
 - SAQUINAVIR (SQV) 200 MG CAPSULES.

• Storage
 - Store capsules at room temperature, 15-30 C (59-86 F).



Page 218

EFAVIRENZ+EMTRICIT-
ABINE+TENOFOVIR
General information

The combination is a fixed-dose combination tablet containing three antiretroviral medications 
that belong to two separate classes of drugs:

NNRTIs (non-nucleoside reverse transcriptase inhibitors): efavirenz and NRTIs (nucleoside/nu-
cleotide reverse transcriptase inhibitors): emtricitabine and tenofovir.

Clinical information

• Indications
 - Atripla is indicated as a complete regimen or in combination with other antiretroviral medi-

cations. Clinical studies support use of Atripla in antiretroviral-naive patients. 
 - Atripla is not recommended for use in the pediatric population.

• Pregnancy Risk Factor D
 - Efavirenz may cause fetal harm when administered during the first trimester. Women of 

childbearing potential should avoid pregnancy and use adequate contraception for 12 wk 
after the discontinuation of therapy.

• Lactation
 - There are no data on the excretion into human milk\mothers should be instructed not to 

breastfeed.

• Dosage and administration
 - Taken orally, Atripla is a film-coated tablet containing efavirenz 600 mg, emtricitabine 200 

mg, and tenofovir DF 300 mg. 
 - The recommended adult dose of Atripla is one tablet once daily on an empty stomach, alone 

or in combination with other antiretroviral medications.
 - Adults: Orally: One tablet once daily (efavirenz 600 mg, emtricitabine 200 mg, and teno-

fovir DF 300 mg) on an empty stomach,Dosing at bedtime may improve the tolerability of 
nervous system symptoms.

• Contraindications
 - Patients who have shown strong hypersensitivity to efavirenz, a constituent of Atripla, should 

not take Atripla. Drugs that are contraindicated in the intake of Atripla are: voriconazole, 
ergot derivative drugs, benzodiazepines midazolam and triazolam, calcium channel blocker 
bepridil, cisapride, pimozide and St. John’s wort (Hypericum perforatum) Breastfeeding is 
also contraindicated.

 - Hypersensitivity (e.g., Stevens-Johnson syndrome, erythema multiforme) to efavirenz.
 - Coadministration of bepridil, cisapride, ergot derivatives, midazolam, pimozide, St. John’s 

wort, triazolam, or voriconazole.
 - Breastfeeding.

• Side effects and toxicity
 - Dizziness
 - Headache
 - Insomnia (trouble sleeping)
 - Drowsiness
 - Trouble concentrating
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 - Unusual dreams
 - Fatigue
 - Upset stomach
 - Nausea
 - Vomiting
 - Gas
 - Diarrhea

• Drug interactions
 - Didanosine plasma concentrations may be elevated; monitor for didanosine-associated ad-

verse reactions.
 - Atazanavir, lopinavir/ritonavir: Tenofovir plasma levels may be elevated, increasing the 

therapeutic effect and risk of adverse reactions. 
 - Coadministration with atazanavir is not recommended
 - Bepridil, cisapride, ergot derivatives, midazolam, pimozide, St. John’s wort, triazolam, 

voriconazole. Coadministration of these agents with efavirenz/emtricitabine/tenofovir is 
contraindicated.

 - Warfarin plasma levels may be increased or decreased. Monitor coagulation parameters and 
adjust the warfarin dose as needed.

• Precautions
 - Lactic acidosis and severe hepatomegaly with steatosis (including fatal cases) have been 

reported with use of nucleoside analogs in combination with other antiretroviral agents.
 -  Not indicated for treatment of chronic hepatitis B virus (HBV) infection. 
 - .Severe acute exacerbations of hepatitis B have been reported in patients who have discon-

tinued emtricitabine or tenofovir.
 - Pregnancy: Perform pregnancy testing in women of child bearing potential before initiating 

therapy
 - Do not administer to patients with CrCl less than 50 mL/min. Avoid use in patients with 

current or recent use of nephrotoxic agents.
 - Use with caution in patients with preexisting hepatic impairment, seizures, psychiatric ill-

ness or substance abuse.

Pharmaceutical information

• Dosage form into EDL
 - EFAVIRENZ+EMTRICITABINE+TENOFOVIR + 200 MG + 300 MG TABLETS

• Storage
 - Store tablets in a tightly closed container at 25 C (77 F).
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EMTRICITABINE+TENOFOVIR
General information

Tenofovir/emtricitabine is a fixed-dose combination of two antiretroviral drugs used for the treat-
ment of HIV. It consists of 300 milligrams of tenofovir and 200 milligrams of emtricitabine. By 
combining the two agents into one tablet, it reduces the pill burden and increases compliance with 
antiretroviral therapy. The drug has also found some potential as a preventative measure if taken 
daily or weekly leading up to exposure, though human clinical trials are ongoing.

Clinical information

• Indications
 - Treatment of HIV-1 infection in combination with other antiretroviral agents.

• Pregnancy Risk Factor B

• Lactation
 - Undetermined. Advise HIV-infected women not to breast-feed infants.

• Dosage and administration
 - Recommended dose in adults and pediatric patients (12 years of age and older and weighing 

greater than or equal to 35 kg): One tablet (containing 200 mg of emtricitabine and 300 mg 
of tenofovir disoproxil fumarate) once daily taken orally with or without food.

 - If CrCl 30 to 49 mL/min: Give dose every 48.
• Contraindications

 - Not to be used for pre-exposure prophylaxis in individuals with unknown or positive HIV-1 
status. 

 - Should be used in HIV-infected patients only in combination with other antiretroviral agents.

• Side effects and toxicity
 - Depression, fatigue, dizziness, headache, insomnia,
 - Diarrhea, nausea; vomiting, abdominal pain,, pancreatitis 
 - Acute renal failure, acute tubular necrosis, increased creatinine, interstitial nephritis 
 - Hepatic steatosis, hepatitis, increased liver enzymes 
 - Allergic reactions, angioedema 
 - Hypokalemia, hypophosphatemia, lactic acidosis 
 - Muscular weakness, myopathy, osteomalacia.

• Drug interaction
 - Adefovir : may increase serum concentrations of emtricitabine or tenofovir and/or other 

renally eliminated drugs. Do not administer emtricitabine/tenofovir with adefovir.
 - Atazanavir:  Concurrent use may increase tenofovir AUC and C max . Coadministration of 

tenofovir and atazanavir may decrease atazanavir AUC and C max . Do not co-administer 
without the addition of ritonavir.

 - Didanosine : AUC and C max of didanosine may be elevated, increasing the risk of adverse 
reactions (e.g., neuropathy, pancreatitis). Monitor patients closely and administer under fast-
ing conditions or with a light meal (i.e., less than 400 kcal [20% fat]).

 - Drugs that reduce renal function or compete for active tubular secretion (e.g., acyclovir, 
cidofovir, ganciclovir, valacyclovir, valganciclovir): May increase serum concentrations of 
emtricitabine or tenofovir and/or other renally eliminated drugs. Closely monitor the patient 
and adjust treatment as needed.

 - Lamivudine: Because of similarities between emtricitabine and lamivudine, do not co-ad-
minister drugs containing lamivudine.

 - Lopinavir/ritonavir: Tenofovir concentrations may be elevated, increasing the risk of ad-
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verse reactions. Monitor closely for emtricitabine/tenofovir-associated adverse reactions. 
Discontinue in patients who develop adverse reactions.

 - Nephrotoxic agents: The risk of nephrotoxicity may be increased. Avoid emtricitabine/teno-
fovir with concurrent or recent use of a nephrotoxic agent.

• Precautions
 - Lactic acidosis and hepatomegaly with steatosis (including fatal cases) have been reported 

with use of nucleoside analogues alone and in combination with other antiretroviral agents. 
 - Emtricitabine/tenofovir is not approved for the treatment of chronic hepatitis B virus (HBV) 

infection and the safety and efficacy have not been established in patients coinfected with 
HBV and HIV. 

 - Severe, acute exacerbations of hepatitis B have been reported in patients who are coinfected 
with HBV and HIV-1 and have discontinued emtricitabine/tenofovir. 

 - Renal Function: Dosage adjustments are recommended. Do not administer to patients with 
CrCl less than 30 mL/min.

 - Pregnancy and breast-feeding

Pharmaceutical information

• Dosage form into EDL
 - EMTRICITABINE+TENOFOVIR  TABLETS
 - 200 MG + 300 MG   

• Storage
 - Store at 59° to 86°F. Dispense only in the original container.
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LOPINAVIR+RITONAVIR
General information

Lopinavir and ritonavir are antiviral medications that prevent human immunodeficiency virus 
(HIV) cells from multiplying in body.

Lopinavir inhibits HIV protease. Ritonavir inhibits the CYP3A4–mediated metabolism of lopina-
vir, increasing lopinavir plasma concentrations.

Clinical information

• Indications
 - Treatment of HIV-1 infection in combination with other antiviral agents.

• Pregnancy Risk Factor C

• Dosage and administration
 - Capsule 133.3mg/33.3mg.
 - The recommended dose for adult patients is 400/100mg (3 capsules) twice daily adminis-

tered with food. 

• Contraindications
 - Hypersensitivity (e.g., toxic epidermal necrolysis, Stevens-Johnson syndrome, erythema 

multiforme) or any of its ingredients, including ritonavir.
 - Co-administration with alfuzosin, cisapride, dihydroergotamine

• Side effects
 - Dizziness, fainting, fast or pounding heartbeats.
 - Vision changes.
 - Increased urination or extreme thirst.
 - Penis erection that is painful or lasts longer than 4 hours.
 - Signs of a new infection, such as fever or chills, cough, or flu symptoms.
 - Severe pain in upper stomach spreading to back, nausea and vomiting, fast heart rate.
 - Loss of appetite, itching, dark urine, clay-colored stools, jaundices (yellowing of the skin 

or eyes).
 - Severe skin reaction -- fever, sore throat, swelling in face or tongue, burning in eyes, skin pain, 

followed by a red or purple skin rash that spreads (especially in the face or upper body) and 
causes blistering and peeling.

 - Hypertension, angina pectoris, atrial fibrillation, AV block, deep vein thrombosis, bradyar-
rhythmias,

 - Headache, depression, insomnia, decreased libido, paraesthesia, peripheral neuropathy, 
 - Rash, acne, allergic dermatitis, exfoliative dermatitis, erythema multiforme, stevens-john-

son syndrome diarrhea, dysgeusia, vomiting, nausea, abdominal pain, mouth ulceration, 
pancreatitis

 - Renal disorder, urine abnormality, erectile dysfunction, gynaecomastia, haematuria, neph-
rolithiasis

 - Anemia, leukopenia, lymphadenopathy, neutropenia, splenomegaly
 - Cholecystitis, cytolytic hepatitis, hepatic steatosis, hepatitis, hepatomegaly, jaundice, liver 

tenderness

• Drug interaction
 - Caution is warranted and therapeutic concentration monitoring  is recommended for antiarryth-

mics (e.g., amiodarone, bepridil, lidocaine [systemic], quinidine) when co-administered with 
lopinavir/ritonavir

 - Voriconazole levels may be decreased when co-administered with ritonavir; therefore, 
voriconazole co-administered with ritonavir is contraindicated. 



Page 223

 - Coadministration of oral midazolam or triazolam and lopinavir/ritonavir is contraindicated
 - A disulfiram-like reaction may occur when co-administered with the lopinavir/ritonavir oral 

solution, which contains alcohol. Avoid lopinavir/ritonavir solution in patients taking disul-
firam or metronidazole

 - Erythromycin plasma concentration may be elevated, increasing the risk of sudden death 
from cardiac causes. Avoid concurrent use of erythromycin and lopinavir/ritonavir.

• Precautions
 - Pancreatitis should be considered if clinical symptoms (nausea, vomiting, abdominal pain) 

or abnormalities in laboratory values.
 - Patients with underlying hepatitis B or C or marked elevations in transaminase prior to 

treatment may be at increased risk for developing or worsening of hepatic decompensation.
 - New onset diabetes mellitus, exacerbation of pre-existing diabetes mellitus, and hypergly-

cemia have been reported.
 - Use with caution in patients with underlying structural heart disease, pre-existing conduc-

tion system abnormalities or cardiomyopathies.
 - Increased bleeding, including spontaneous skin hematomas and hemarthrosis have been re-

ported in patients with hemophilia type A and B.

Pharmaceutical information

• Dosage form into EDL
 - LIPONAVIR + RITONAVIR  CAPSULE
 - 133.3 MG + 33.3 MG

• Storage
 - Capsules should be refrigerated at 2-8°C (36-46°F). 
 - If stored at room temperature, the capsules should be used within 2 months.
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ZIDOVUDINE+LAMIVUDINE
General information

It is a combination of 2 antiretrovirals; nucleoside reverse transcriptase inhibitors.

Clinical information 

• Indications
 - Treatment of HIV-1 infection in combination with other antiretroviral agents.

• Pregnancy Risk Factor C

• lactation
 - Lamivudine and zidovudine are excreted into human milk.

• Dosage and administration
 - Adolescents ≥30 kg and adults: Oral; One tablet twice daily without regard to food.
 - Because this is a fixed-dose combination product (150 mg lamivudine and 300 mg zidovu-

dine), avoid use in patients requiring dosage reduction: children>30 kg, renal impairment 
with CrCl less than 50 mL/min, hepatic impairment.

• Side effects and toxicity
 - Headache, malaise/fatigue, paresthesia, peripheral neuropathy, seizures. Cardiomyopathy, 

diarrhea, nausea/vomiting, abdominal pain, pancreatitis, Skin rash, Stevens-Johnson syn-
drome, Gynaecomastia, Anemia, Neutropenia, Hepatic steatosis, Hyperglycemia, lactic aci-
dosis, myalgia, arthralgia, Cough, Fever/chills, redistribution/accumulation of body fat.

• Contraindications
 - Lamivudine and zidovudine tablets are contraindicated in patients with previously demon-

strated clinically significant hypersensitivity (e.g., anaphylaxis, Stevens-Johnson syndrome).
 - Do not administer to patients with severe hematological disorders (neutropenia, anemia).
 - Do not combine with stavudine.

• Precautions
 - Hematologic toxicity/bone marrow suppression including neutropenia and anemia have 

been associated with the use of zidovudine,
 - Symptomatic myopathy associated with prolonged use of zidovudine.
 - Lactic acidosis and hepatomegaly with steatosis (including fatal cases) have been reported 

with the use of nucleoside analogs. 
 - Severe acute exacerbations of hepatitis B have been reported in patients who are coinfected 

with hepatitis B virus and HIV and who have discontinued lamivudine.
 - Use with caution in patients with a history of pancreatitis or other risk factors for develop-

ment of pancreatitis.
 - Immune reconstitution syndrome and redistribution/accumulation of body fat have been re-

ported in patients treated with combination antiretroviral therapy
 - Pregnancy and breastfeeding.

• Drug interactions
 - Doxorubicin, ribavirin, stavudine: Avoid because antagonism of zidovudine has been 

demonstrated in vitro. 
 - Trimethoprim/Sulfamethoxazole: Lamivudine blood concentrations may be elevated, in-

creasing the pharmacologic effects and adverse reactions. 
 - Zalcitabine: Lamivudine and zalcitabine may inhibit the intracellular phosphorylation of one 

another, Concurrent use is not recommended
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 - Ganciclovir, interferon alfa, ribavirin, and other bone marrow suppressive may increase the 
hematologic toxicity of zidovudine

Pharmaceutical information

• Dosage form into EDL
 - ZIDOVUDINE+LAMIVUDINE
 - (300 MG +  150 MG) TABLETS

• Storage
 - Store lamivudine/zidovudine tablets between 36°F to 86°F (2°C to 30°C).
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ZIDOVUDINE+LAMIVUDINE+NEVIRAPINE
General information

It is a non-nucleoside reverse transcriptase inhibitor (NNRTT) with activity against Human Im-
munodeficiency Virus Type 1 (HIV-1). Nevirapine is structurally a member of the dipyridodiazepi-
none chemical class of compounds.

Combination of 3 antiretrovirals.

Clinical information

• Indications
 - It is indicated for use in combination with other antiretroviral agents for the treatment of 

HIV-1 infection.
• Dosage and administration

 - The combination is taken by mouth as a tablet. The normal adult dose is one tablet, two 
times a day.

 - It can be taken with food, or between meals.
 Child less than 25 kg: see table below

 - Weight60 mg AZT/30 mg 3TC/50 mg NVP tablet
• 3 to 5 kg                                  1 tab x 2
• 6 to 9 kg                                  1 1/2 tab x 2
• 10 to 13 kg                              2 tab x 2
• 14 to 19 kg                              2 1/2 tab x 2
• 20 to 24 kg                              3 tab x 
 - Child 25 kg and adult: one 300 mg AZT/150 mg 3TC/200 mg NVP tablet twice daily

• Contraindications, Side effects, Precautions
 - Do not administer to patients with severe hematological disorders (neutropenia, anemia), 

hepatic disorders or intolerance to nevirapine that led to discontinuation of treatment.
 -  May cause:
 - adverse effects common to all 3 antiretrovirals: gastrointestinal disturbances;
 - adverse effects of zidovudine: see zidovudine;
 - adverse effects of lamivudine: see lamivudine;
 - adverse effects of nevirapine::rash, headaches, diarrhea, nausea, fever, abdominal pain and 

muscle pain (myalgia). The most serious side effects are liver failure and severe skin reac-
tions. 

 - Monitor if possible liver enzyme level (ALAT) during the first 2 months, then every 6 
months.

 - If the enzyme level reaches 5 times the normal level, stop nevirapine immediately.
 -  Nevirapine reduces the efficacy of oral contraceptives: use a non-hormonal contraception 

or injectable medroxyprogesterone or make sure that the oral contraceptive used contains50 
μg ethinylestradiol per tablet.

 - Do not combine with stavudine or rifampicin.
 - Pregnancy: no contra-indication.

• Remarks
 - To improve tolerance of NVP, administer half doses for the first 14 days of treatment.
 - the co-formulation AZT/3TC/NVP.

Pharmaceutical information
• Dosage form into EDL

 - ZIDOVUDINE+LAMIVUDINE+NERVIRPINE
 - 300MG + 150MG + 200MG TABLETS

• Storage
 - Storage: below 30°C.
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STAVUDINE+LAMIVUDINE+ 
NEVIRAPINE
General information

It is a combination of 3 antiretrovirals.

Clinical information

• Indications
 - HIV-1 infection.

• Dosage and administration
 - Child less than 25 kg: see table below.

• Weight 6 mg d4T/30 mg 12 mg d4T/60 mg                            
 - 3TC\50 mg NVP tablet 3TC/100 mg NVP tablet
 - 3 to 5 kg 1 tab x 2 –
 - 6 to 9 kg 1 1/2 tab x 2 –
 - 10 to 13 kg 2 tab x 2 1 tab x 2
 - 14 to 19 kg 2 1/2 tab x 2 –
 - 20 to 24 kg 3 tab x 2 1 1/2 tab x 2
 - Child >25 kg and adult: one 30 mg d4T/150 mg 3TC/200 mg NVP tablet twice daily.

• Contraindications, adverse effects, precautions
 - Do not administer to patients with history of peripheral neuropathy, pancreatitis, hepatic 

disorders or intolerance to nevirapine that led to discontinuation of treatment.
 -  May cause:
 - Adverse effects common to all 3 antiretrovirals: gastrointestinal disturbances.
 - Adverse effects of stavudine: see stavudine.
 - Adverse effects of lamivudine: see lamivudine.
 - Adverse effects of nevirapine: rash, headaches, diarrhea, nausea, fever, abdominal pain and 

muscle pain (myalgia). The most serious side effects are liver failure and severe skin reac-
tions.

 -  Monitor if possible liver enzyme level (ALAT) during the first 2 months, then every 6 
months. If the enzyme level reaches 5 times the normal level, stop nevirapine immediately.

 - Nevirapine reduces the efficacy of oral contraceptives:
 - Do not combine with zidovudine or rifampicin
 - Pregnancy: no contra-indication.

• Remarks
 - To improve tolerance of NVP, administer half doses for the first 14 days of treatment.
 -

Pharmaceutical information

• Dosage form into EDL
 - STAVUDINE+LAMIVUDINE+NEVIRAPINE
 - (30 MG +    150 MG  + 200 MG)  TABLETS    

• Storage 
 - Below 25°C
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ADEFOVIR
General information

Adefovir is an antiviral medication. It works by preventing viral cells from multiplying in the 
body and infecting new liver cells. It is an orally-administered nucleotide analog reverse transcrip-
tase inhibitor (ntRTI).

Clinical information
• Indications

 - Treatment of chronic hepatitis B with evidence of active viral replication, including patients 
with lamivudine-resistant hepatitis B.

• Pregnancy Risk Factor C

• Lactation
 - There are no data on the excretion of adefovir dipivoxil into human milk\ not recommended.

• Dosage and administration
The recommended dose of adefovir dipivoxil in chronic hepatitis B patients 
with adequate renal function is 10 mg, once daily, taken orally, without regard 
to food.
Usual treatment duration is at least 1 year and varies with HBeAg status.

• Contraindications
 - It is Contraindicated in patients who are taking tenofovir, liver enlargement,.
 - Hypersensitivity to adefovir or any component of the formulation.

• Side effects and toxicity
 - feelings of weakness, headache, abdominal pain, diarrhea, nausea, indigestion , flatulence, 

increased blood creatinine levels, an indicator of slowed kidney function, and low blood 
phosphate levels.

• Drug interactions
 - Medications that may interact with adefovir include: certain antibiotics or antiviral medica-

tions, pentamidine, amphotericin B, cancer medications and medications used to prevent or-
gan transplant rejection.

 - Levels of adefovir may be increased by: ribavirin, tenofovir, ganciclovir- valganciclovir.
 - Adefovir may decrease the level of tenofovir.

• Precautions
 - Sudden discontinuation of adefovir may worsen the underlying hepatitis B infection(hepatitis 

exacerbation within 12 weeks of discontinuation the therapy)
 - Monitoring of HIV status prior to initiation of therapy because adefovir could cause the 

emergence of strains of HIV that are resistant to treatment. 
 - Adefovir can damage the kidney. Dosage adjustment is required in adult patients with renal 

dysfunction,
 - Use of NtRTIs has been associated with development of lactic acidosis (elevated levels of lac-

tic acid) and liver enlargement. The risk is greater in women and during prolonged treatment.

Pharmaceutical information

• Dosage form into EDL
 - ADEFOVIR DIPIVOXIL 10 MG TABLET

• Storage
 - Store it in room temperature (25°C), and in an airtight container.
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EFAVIRENZ
General information

This medication is a non-nucleoside reverse transcriptase inhibitor (NNRTI), and active antiretro-
viral therapy (HAART) prescribed for the treatment of human immunodeficiency virus (HIV) type 
1 in combination with other antiretrovirals

Clinical information

• Indications
 - Efavirenz is used with other medications to treat human immunodeficiency virus (HIV) in-

fection in patients with or without acquired immunodeficiency syndrome (AIDS). Efavirenz 
is in a class of medications called non-nucleoside reverse transcriptase inhibitors (NNRTIs). 
It works by slowing the spread of HIV in the body. Efavirenz does not cure HIV infection 
and may not prevent you from developing HIV-related illnesses. Efavirenz does not prevent 
you from spreading HIV to other people.

 - Treatment of HIV-1 infections in combination with at least 2 other antiretroviral agents.

• Pregnancy Risk Factor D

• Lactation
 - There are no data on the excretion of efavirenz into human milk\contraindicated.
 - HIV-infected mothers should not breast-feed their infants due to the risk of transmission of 

HIV via breast milk.
• Dosage and administration

 - The dose is given once daily at bedtime:
Weight                       Oral solution 30 mg/ml        Capsules or tablets
10 to 14 kg                   9 ml 200 mg
15 to 19 kg         10 ml250 mg
20 to 24 kg               12 ml 300 mg
25 to 32 kg               15 ml 350 mg
33 to 39 kg                    – 400 mg
> 40 kg                          – 600 mg

• Contraindications
 - Contraindicated in patients who are taking antimigraine, benzodiazepines, calcium channel 

blocker, GI motility agent, neuroleptic drugs, St. John’s wort, and known hypersensitivity.
 - Known hypersensitivity, concurrent use of cisapride, midazolam, triazolam, voriconazole 

(unadjusted doses), ergot alkaloids
 - Don not administer to children less than 3 years of age.
 - Avoid administration to patients with severe hepatic impairment.

• Side effects and toxicity
 - Dizziness, nausea, headache, fatigue, sleeplessness and vomiting. 
 -  Allergic reactions, weakness and redistribution/accumulation of body fat.
 - Hyperglycemia, neutropenia, diaphoresis, gynaecomastia, visual abnormality.

• Drug interactions
 - Efavirenz may increase levels of carvedilol, cisapride, colchicine, ergot alkaloids, protease 

inhibitors, vitamin K antagonists, phenytoin, and fentanyl.
 - Efavirenz may decrease levels of clopidogrel, protease inhibitors, voriconazole, sorafenib.
 - Efavirenz level may be increased by voiconazole and decreased by phenytoin, rifampin.
 - Increase risk of thromboembolism if concomitantly administered with estrogen-progesrton 

oral contraceptives.
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• Precautions
 - Caution should be exercised in patients with history of high cholesterol, kidney problem, 

liver problems, seizures, mental illness, any allergy, who are taking other medications.
 - Pregnancy and breastfeeding. (Perform pregnancy testing prior to initiation of therapy).
 - Avoid alcohol consumption. 
 - Extreme caution needed in children less than 3 years old. 
 - Monitor liver function and cholesterol level while taking this medication. 

Pharmaceutical information

• Dosage form into EDL
 - EFAVIRENZ (EFV OR EFZ) 50 MG, 100 MG, 200 MG CAPSULES

• Storage
 - Store it at controlled room temperature (15- 25° C).
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PEGINTERFERON ALFA-2A
General information

Pegylatedinterferon alfa-2a (pegylated with a branched 40 kDa PEG chain; commercial name 
Pegasys) is an antiviral drug discovered at the pharmaceutical company F. Hoffmann-La Roche; it 
has a dual mode of action - both antiviral and on the immune system. The addition of polyethylene 
glycol to the interferon, through a process known as pegylation, enhances the half-life of the inter-
feron when compared to its native form.

Clinical information

• Indications
 - Treatment of chronic hepatitis C, alone or in combination with ribavirin, in patients with 

compensated liver disease and not previously treated with alfa interferons.
 - Treatment of patients with HBeAg negative chronic hepatitis B with compensated liver dis-

ease and evidence of viral replication and liver inflammation.

• Pregnancy Risk Factor C
 - X in combination with ribavirin

• Lactation
 - There are no data on the excretion of peginterferon alfa-2a into human milk not recommend-

ed.

• Dosage and administration
 - Adults: 180 mcg subcutaneously q week for 48 weeks. If poorly tolerated, reduce to 135 

mcg weekly; some patients may need reduction to 90 mcg.
·	

• Contraindications
 -  Hypersensitivity to drug
 - Autoimmune hepatitis
 - Decompensated hepatic disease
 -  Infants and neonates (due to benzyl alcohol content)
 - Combination therapy with ribavirin is contraindicated in pregnancy.

• Side effects
 - Black, tarry stools, chills, cough, discouragement, feeling sad or empty, fever, irritability, 

lack of appetite, loss of interest or pleasure, lower back or side pain, painful or difficult 
urination, pale skin, shortness of breath, sore throat, tiredness, trouble with concentrating, 
trouble with sleeping, ulcers, sores, or white spots in the mouth, unusual bleeding or bruis-
ing, and unusual tiredness or weakness, and blurred vision.

• Drug interaction
 - Theophylline: increased theophylline blood level.
 - May increase levels of zidovudine, ribavirin.

• Precautions
 - elderly patients
 -  pregnant or breastfeeding patients
 - Children younger than age 18year.
 - May cause or aggravate fatal or life-threatening autoimmune disorders, neuropsychiatric 

symptoms, ischemic or worsening hepatic function and infectious disorders. 
 -  Bone marrow suppression, gastrointestinal disorders, stevens-johnson syndrome, pulmo-
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nary disorders, ophthalmic disorders, diabetes mellitus, thyroid disorders, renal dysfunc-
tion.

Pharmaceutical information

• Dosage form into EDL
 - PEGINTERFERON ALFA-2A 180 MCG\1ML INJECTION (PREFILLED SYRINGE).

• Storage
 - The prefilled syringe should be stored in the refrigerator at 36° to 46°F (2° to 8°C). 
 - Do not freeze or shake. 
 - Protect from light during storage.

 



Page 233

RIBAVERIN
General information

Ribavirin is in a class of antiviral medications called nucleoside analogues. It works by stopping 
the virus that causes hepatitis C from spreading inside the body. It is not known if treatment that in-
cludes ribavirin and another medication cures hepatitis C infection, prevents liver damage that may 
be caused by hepatitis C, or prevents the spread of hepatitis C to other people.

Clinical information

• Indications
 - Ribavirin is used with an interferon medication such as peginterferon alfa-2a [Pegasys] or 

peginterferon alpha-2b [PEG-Intron]) to treat hepatitis C in people who have not been treat-
ed with an interferon before. Inhalation: treatment of patients with respiratory syncytial 
virus (RSV) in patients with underlying compromising conditions

• Pregnancy Risk Factor X

• Lactation
 - Excretion in breast milk unknown\not recommended

• Dosage and administration
 - There is no clear information about the best dose. Doses over 1200 mg/day appear to be 

toxic, causing transient anemia. The ACTG ddI combo study offered 600mg/day of ribavi-
rin. For Hepatitis C, 1200 mg/day (in three doses) is most common. Note: some researchers 
believe that treatment for a full year is required to clear the Hep C virus.

 - Tablets: chronic hepatitis C genotypes 1, 4 (in combination with peginterferon alfa-2a): 
1000-1200 mg\day in 2 divided doses for 48 weeks.

 - Hepatitis C Genotypes 2, 3:  800mg\day in 2 divided dose for 24 weeks.

• Contraindications
 - Hypersensitivity to drug or its components
 -  Autoimmune hepatitis , hepatic decompensation (oral combination therapy)
 - Creatinine clearance below 50 ml/minute
 - Significant or unstable cardiac disease
 -  Hemoglobinopathy (such as sickle cell anemia, thalassemia major)
 -  Females of childbearing age (inhalation form)
 -  Pregnancy, pregnant partner of male patient (oral drug)
 -  Breastfeeding

• Side effects
 - The most common side effect seen with the combination of ribavirin and interferon is a 

flu-like syndrome consisting of body aches and pains, fever, chills, headache, and malaise.

• Drug interaction
 - May increase levels of didanosine, avoid concomitant use.
 - Ribavirin levels may be increased by zidovudine; ribavirin may decrease levels of influenza 

vaccine

• Precautions
 -  Monotherapy not effective for chronic hepatitis C infection.
 - Use is contraindicated in pregnancy, teratogenic effects have been observed in all animal 
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studies, Hemolytic anemia is the primary toxicity of oral therapy, within 1-2 wks of therapy 
initiation.

 - Use with caution in patients with psychiatric history, renal impairment, elderly, cardiac dis-
ease, pulmonary disease, hepatic decompensation.

Pharmaceutical information

• Dosage form into EDL
 - RIBAVERIN 200 MG TABLETS

• Storage
 - Store at controlled room temperature 25 < C.
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6.5. ANTIPROTOZOAL MEDICINES

6.5.1. ANTIAMOEBIC& ANTIGIARDIASIS MEDICINES

This is a group of drugs active against Entamoeba histolytica y Giardia lamblia.
Both produce infections of a high incidence where sanitation is not available.

• METRONIDAZOLE

6.5.2 ANTILEISHMANIASIS MEDICINES

• SODIUM STIBOGLUCONATE

6.5.3 ANTIMALARIAL MEDICINES

In Palestine, all malarial cases are imported from endemic areas and prophylaxis should be rec-
ommended to travelers to endemic non-choroquine resistant areas.

Another antimalarials can be available if are needed. 

• HYDROXYCHLOROQUINE AS PHOSPHATE OR SULFATE

6.5.4 ANTIPNEUMOCYSTOSIS AND ANTITOXOPLASMOSIS 
MEDICINES

• SULFAMETHOXAZOLE + TRIMETHOPRIM (see section 6.2.2)
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METRONIDAZOLE
General information

Metronidazole is antimicrobial drug with high activity against anaerobic bacteria and protozoa.
Active against the following protozoa: Entamoeba histolytica, Giardia lamblia and Trichomona vaginalis.
See also metronidazole on section 6.2.2.

Clinical information 
• Indications

 - Drug of choice for acute invasive amoebic dysentery and Giardiasis, since it is very active against 
vegetative forms of the protozoa that produce these infections.

 - Trichomoniasis.
 - Treatment of antibiotic-associated pseudomembranous colitis.

• Pregnancy Risk Factor B
 - Use of oral metronidazole is contraindicated during the first trimester (per the FDA ap-

proved labeling).
• Lactation

 - Enters breast milk\.\not recommended.

• Dosage and administration
 - Amoebic dysentery: CHILD: 30-50 mg/kg/day divided in 3 doses. ADULT: 1.5 g/day divided in 3 doses. 

For 7 days
 - Giardiasis: CHILD: 15 mg/kg/day divided in 3 doses. ADULT: 750 mg/day divided in 3 

doses. For 7 days, repeat after one week.
• Side effects and toxicity

 - Nausea, vomiting, unpleasant taste, furred tongue and gastro-intestinal disturbances.
 - Rashes, urticaria and angioedema.

• Contraindications
 - Hypersensitivity of metronidazole, nitroimidazole derivatives.

• Drug interactions
 - Alcohol: disulfiram-like reaction.
 - Anticoagulants: effect enhanced.
 - Antiepileptics: metronidazole inhibits metabolism of phenytoin and phenobarbitone accel-

erates metabolism of metronidazole.
 - Cytotoxics: metronidazole inhibits metabolism of fluorouracil (increased toxicity).
 - With disulfiram, psychotic reactions reported.
 - Lithium: increased toxicity reported.

• Precautions
 - Pregnancy and breast-feeding, as long as safety has not been confirmed. 
 - Do not drink alcohol during treatment (disulfiram-like reaction).
 - Hepatic impairment and hepatic encephalopathy.
 - Clinical and laboratory monitoring advised if treatment exceeds 10 days.
 - Use caution in patients with history of seizures, CHF, or other sodium-retaining states.

Pharmaceutical information

• Dosage form into EDL
 - METRONIDAZOLE 125 mg /5 ml. 120 ml SUSPENSION.
 - METRONIDAZOLE 250 mg TABLETS.

• Storage
 - Keep below 30°C and avoid light.
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SODIUM STIBOGLUCONATE
General information

Sodium stibogluconate is an organic pentavalent antimony compound active against Leishmania 
donovani.

Clinical information

• Indications
 - Visceral (kala-azar- treatment of choice), cutaneous and mucocutaneous leishmaniasis.

• Dosage and administration
 - 20 mg/kg daily (max. 850 mg) for at least 20 days by IM or slow IV injection. Skin lesions 

are treated for 10 days.

• Contraindications
 - Significant renal impairment.
 - Breast-feeding.
 - Hypersensitivity to sodium stibogluconate

• Side effects and toxicity
 - Anorexia, nausea, vomiting, abdominal pain.
 - ECG changes.
 - Headache, lethargy, myalgia; raised liver enzymes; coughing and substernal pain.
 - Rarely anaphylaxis; also reported fever, sweating, flushing, vertigo, bleeding from nose and 

gum, jaundice, rash.
 - Pain and thrombosis in IV administration, pain in IM injection.

• Precautions
 - Hepatic impairment.
 - Pregnancy.
 - IV injection must be given slowly over 5 minutes and stopped if coughing or substernal 

pain.
 - Heart disease (withdrawal if conduction disturbances occur).
 - Treat intercurrent infection (e.g. pneumonia).
 - Successful treatment of mucocutaneous leishmaniasis may induce severe inflammation 

around the lesions (may be life threatening if pharyngeal or tracheal involvement – may 
require corticosteroid).  

 - Pregnancy Category: unknown
 - Lactation: unknown

Pharmaceutical information

• Dosage form into EDL
 - SODIUM STIBOGLUCONATE 100 mg/mL. 100 mL SOLUTION

• Storage
 - Protect from light.
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HYDROXYCHLOROQUINE 
General information 

Hyroxychloroquine is an antimalarial drug, also used to reduce inflammation in the treatment 
of rheumatoid arthritis and lupus. Its mechanism of action is unknown. Malaria parasites invade 
human red blood cells. Hydroxychloroquine may prevent malaria parasites from breaking down 
hemoglobin in human red blood cells. Hydroxychloroquine differs from chloroquine by the presence 
of a hydroxyl group. Hydroxychloroquine has similar pharmacokinetics to chloroquine, with quick 
gastrointestinal absorption and is eliminated by the kidney. 

Clinical information

• Indications
 - Malaria
 - Prevention of malaria caused by Plasmodium malariae, P. ovale, P. vivax, or susceptible 

strains of P. falciparum. CDC and others recommend chloroquine for prevention of malaria 
caused by Plasmodium susceptible to 4-aminoquinoline derivatives.

 - Rheumatoid Arthritis
 - Treatment of rheumatoid arthritis in patients whose symptoms progress despite an adequate 

regimen of nonsteroidal anti-inflammatory agents
 - Lupus Erythematosus
 - Treatment of discoid lupus erythematosus and systemic lupus erythematosus. Used as an 

adjunct to corticosteroids and/or other appropriate therapy. If used for prolonged periods 
in treatment of lupus erythematosus, the risk of serious and sometimes irreversible toxicity 
should be considered. 

 - Q Fever
 - Treatment of Q fever endocarditis caused by Coxiella burnetii; used in conjunction with 

doxycycline.
 - Porphyria Cutanea Tarda and Polymorphous Light Eruptions

• Pregnancy risk factor C
 - Avoid use during pregnancy unless the clinician determines that the benefits of prevention 

or treatment of malaria outweigh the risks. Chloroquine has been used for prophylaxis and 
treatment of malaria in pregnant women without evidence of adverse effects on the fetus.

• lactation
 - Hydroxychloroquine is usually distributed into milk. Amount of drug present in human milk 

does not appear to be harmful to nursing infants, but is insufficient to provide adequate 
protection against malaria in these infants. When chemoprophylaxis is necessary in such 
infants, they should receive recommended dosages of the appropriate antimalarial agent(s).

• Dosage and administration
Oral Administration

 - Dosage: each 200 mg of hydroxychloroquine sulfate is equivalent to 155 mg of hydroxy-
chloroquine.

 - Pediatric Patients
 - Malaria
 - Treatment of Uncomplicated Chloroquine-susceptible Malaria
 - Oral: an initial dose of 10 mg/kg (13 mg/kg of hydroxychloroquine sulfate) followed by 

5-mg/kg doses (6.5 mg/kg of hydroxychloroquine sulfate) given at 6, 24, and 48 hours after 
the initial dose.
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Adults
 - Malaria
 - Treatment of Uncomplicated Chloroquine-susceptible Malaria
 - Oral: an initial dose of 620 mg (800 mg of hydroxychloroquine sulfate) followed by 310-mg 

doses (400 mg of hydroxychloroquine sulfate) given 6–8 hours, 24, and 48 hours after the 
initial dose.

 - Rheumatoid Arthritis
 - Oral: Initiate treatment with 310–465 mg (400–600 mg of hydroxychloroquine sulfate) dai-

ly.
 - Lupus Erythematosus
 - Oral: 310 mg (400 mg of hydroxychloroquine sulfate) once or twice daily for several weeks 

or months depending on response of the patient.

• Contraindications
 - Hypersensitivity to 4-aminoquinoline derivatives.
 - Retinal or visual field changes attributable to 4-aminoquinoline derivatives or to any other 

etiology.
 - Long-term use in children

• Side effects and toxicity
 - Ocular effects
 - Skeletal muscle myopathy or neuromyopathy.
 - GI effects (anorexia, diarrhea, nausea, abdominal cramps, vomiting)
 - CNS effects (headache, dizziness); dermatologic effects.

• Drug interactions
 - Hydroxychloroquine generally does not have significant interactions with other medications 

but care should be taken if combined with medication altering liver function as well as au-
rothioglucose, cimetidine, or digoxin. 

• Precautions
 - Dermatologic Effects
 - Dermatologic reactions may occur; use with caution in patients with tendency for dermatitis.
 - Hematologic Effects
 - Aplastic anemia, agranulocytosis, leukopenia, thrombocytopenia (hemolysis in patients with 

G-6-PD deficiency) reported rarely.
 - Periodically monitor CBCs in patients receiving prolonged treatment.
 - Use with caution in patients with G-6-PD deficiency.

Pharmaceutical information

• Dosage form into EDL
 - HYROXYCHLOROQUINE AS PHOSPHATE OR SULPHATE 200 mg TABLET 

• Storage
 - Room temperature ≤30°C 
 - Store in tight, light-resistant container.
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7.  ANTIMIGRAINE DRUGS

Acute attacks of migraine: these may be relieved by analgesic or other specific treatments not 
included in the EDL. These specific treatments may however sometimes cause serious adverse ef-
fects and many patients do not need them

Prophylaxis of migraine: where attacks are frequent, search should be made for provocative 
factors such as stress or diet. Benzodiazepines should be avoided because of the risk of dependence. 
Long-term treatment with any of the prophylactic drug is undesirable; where these have to be used, 
the need for continuing therapy should be reviewed at intervals of about 6 months.

Oral contraceptives may precipitate or worsen migraine, patients reporting a sharp increase in 
frequency of migraine or focal features should be recommended to use alternative contraceptive 
measures

7.1. FOR TREATMENT OF ACUTE ATTACK 

• PARACETAMOL (see section 2.1)

7.2. FOR PROPHYLAXIS

• PROPRANOLOL
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PROPRANOLOL
General information 

Propranolol is a sympatholytic non-selective beta blocker. Sympatholytics are used to treat hy-
pertension, anxiety and panic. It was the first successful beta blocker developed. Propranolol is 
available in generic form as propranolol hydrochloride. Propranolol is also used in the prophylaxis 
of migraine attacks. Its value is limited by its contraindication.

Clinical information 

• Indications:
 - Prophylaxis of migraine attacks.

Other indications:
Also used in hypertension, phaeochromocytoma, angina, arrhythmias, anxiety, prophylaxis after 
myocardial infarction. Tremor due to Parkinson’s disease, Ethanol withdrawal, aggressive be-
havior. Symptomatic treatment of hypertrophic subaortic stenosis. Prophylaxis of variceal bleed-
ing in portal hypertension Anxiety with symptoms such as palpitation, sweating, tremor.

• Pregnancy Risk Factor C

Pregnancy Considerations
 - Propranolol crosses the placenta and is measurable in the newborn serum following maternal 

use during pregnancy.
 -  Increased risk of cardiovascular defects was observed following maternal use of beta-block-

ers during pregnancy.
 - Untreated chronic maternal hypertension and pre-eclampsia are also associated with adverse 

events in the fetus, infants and mother.
 - Propranolol is   recommended for use in the management of thyrotoxicosis in pregnancy in 

small doses
 - Propranolol has been   evaluated for the treatment of hypertension in pregnancy but other 

agents like methyl dopa may be more appropriate for use. 

• Lactation
 - Enters breast milk. use with caution

• Dosage and administration
 - For migraine prophylaxis: Initially 40 mg, 2-3 times a day, maintenance 80-160 mg daily.
 - Orally, should be taken on an empty stomach; or may be taken with food.
 - I.V dose much smaller than oral dose.

• Contraindications
 - Breast-feeding.
 - Asthma or a history of obstructive airways disease
 - Bradycardia below 50/minute, bundle-branch block, heart failure or history of heart failure.
 - Arthritis of lower limbs, Reynaud syndrome.
 - Hypotension.
 - Avoid use of Methacholine and Topotecan.

• Side effects and toxicity
 - Bradycardia, heart failure, hypotension, conduction disorders, peripheral vasoconstriction.
 - Bronchospasm, gastrointestinal disturbances, fatigue, sleep disturbances, rarely rashes and 

dry eyes.
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• Drug interactions
 - Do not combine with aminophylline (reciprocal inhibition), digitalis (bradycardia) adrena-

line (hypertension), curare and M.A.O.I.
 - Verapamil:  risk of heart failure.
 - Propranolol interacts with other drugs having cardiovascular effects; in particular, blood-pres-

sure lowering effects will be potentiated.

• Precautions
 - Pregnancy: it may cause intra-uterine growth restriction, neonatal hypoglycemia, and brady-

cardia; risk grater in severe hypertension.
 - Diabetes, digitalis treatment or emphysema.
 - Renal or liver failure.
 - The treatment should never be stopped suddenly.
 - In over dosage.
 - Use caution with history of severs anaphylaxis to allergens.

Pharmaceutical information 

• Dosage form into EDL
 - PROPRANOLOL 40 mg TABLETS.

• Storage
 - Avoid light.
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8.ANTINEOPLASTICS, IMMUNOSUPPRESSIVES 
& DRUGS USED IN PALLIATIVE CARE.

Malignant disease may be treated by surgery, radiotherapy, and chemotherapy. Certain tumors are 
highly sensitive to chemotherapy but some are not, and inappropriate drug administration in these 
circumstances can only increase morbidity or mortality.

8.1.IMMUNOSUPPRESIVE AND IMMUNOSTIMULANTS

8.2. CYTOTOXIC AND ADJUVANT MEDICINES

8.3. HORMONE & ANTIHORMONES

8.4 MEDICINES USED IN PALLIATIVE CARE

8.1. IMMUNOSUPPRESIVE AND IMMUNOSTIMULANTS

These drugs are used to suppress rejection in organ transplant recipients and are also used to treat 
a variety of autoimmune and collagen diseases. They are non-specific in their action and patients 
receiving these drugs will be prone to atypical infections.

IMPAIRED IMMUNE RESPONSIVENESS: Modification of tissue reaction caused by immuno-
suppressive drugs may result in the rapid spread of infection. 

•  AZATHIOPRINE
•  CYCLOSPORINE
•       MYCOPHENOLATE MOFETIL
•       TACROLIMUS
•       INTERFERON BETA - 1A  
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AZATHIOPRINE
 
General information

Azathioprine is an anti proliferative immunosuppressant agent with wide usefulness.  It is me-
tabolized to mercaptopurine.

Clinical information 

• Indications
 - Treatment in a variety of auto-immune conditions.
 - Adjunctive therapy in prevention of rejection of kidney transplants.
 - Management of active rheumatoid arthritis (RA).

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/ not recommended.

• Dosage and administration
 - Initially no more than 3 mg/kg, reduced according to response; maintenance 1-3 mg/kg 

daily, consider withdrawal if no improvement in 3 months.
 - Renal transplantation (treatment usually started the day of transplant): Oral or IV; initial: 3-5 

mg/kg/day usually given as a single daily dose, then 1-3 mg/kg/day maintenance.

• Contraindications
 - Hypersensitivity to azathioprine or mercaptopurine or any component of the formulation.

• Side effects and toxicity
 - Hepatic toxicity.
 - Hypersensitivity reactions including malaise, dizziness, vomiting, fever, rigors, muscular 

pains, arthralgia, disturbed liver function, cholestatic jaundice, arrhythmias, hypotension 
and interstitial nephritis.

 - Hair loss and increased susceptibility to infections in transplant recipients also receiving 
corticosteroids.

 - Myelosuppression due to the increased metabolite mercaptopurine.
 - Hematologic side effects like: Leukopenia, and thrombocytopenia.
 - Central nervous system; fever, malaise

• Drug interactions
 - Allopurinol: enhancement of effect with increased toxicity (reduce dose)
 - Antibacterials: rifampicin (transplants may be rejected).
 - Avoid concomitant use of Azathioprine with any of the following: BCG, febuxostat, Natal-

izumab, Pimecrolimus, and Tacrolimus (Topical).
 - Azathioprine may increase the levels/effects of: Leflunomide, Mercaptopurine, Natalizum-

ab, Vaccines (live).
 - The levels/effects of Azathioprine may be increased by: 5-ASA derivatives, ACE inhibitors, 

Allopurinol, Denosumab, Febuxostat, Pimecrolimus, Ribavirin, Sulfamethoxazole, Tacroli-
mus (topical), Trastuzumab, and Trimethoprim.

 - Azathioprine may decrease the levels/effects of: BCG, Sipuleucel-T, Vaccines (Inactivated). 
Vitamin K antagonists.
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• Precautions
 - Chronic immunosuppression increases the risk of neoplasm and serious infections.
 - Reduce dose when concurrent therapy with allopurinol is given to one third or one fourth,  

Bone marrow suppression: patients should be warned to report immediately any evidence 
of infection, unexpected bruising or bleeding, or other manifestation of bone marrow sup-
pression.

 - Monitor full blood counts at least weekly.

Pharmaceutical information

• Dosage form into EDL
 - AZATHIOPRINE 50 mg TABLETS.

• Storage
 - Store in airtight container and protect from light.
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CYCLOSPORINE
General information

Cyclosporine is a powerful calcineurin inhibitor immunosuppressant with specific action on 
T-lymphocytes. It is virtually non-myelotoxic but markedly nephrotoxic.

Clinical information 

• Indications
 - Prophylaxis of organ rejection in kidney, liver, and heart transplants, has been used with 

azathioprine, and/or corticosteroids, sever
 - Active rheumatoid arthritis (RA) not responsive to methotrexate alone.
 - Sever recalcitrant plaque psoriasis in non-immunocompromised adults unresponsive to or 

unable to tolerate other systemic therapy. 

• Pregnancy risk factor C

• Lactation
 - Enters breast milk/ not recommended.

• Dosage and administration
Oral:

 - Initial dose should be given 4-12 hours prior to transplant or may be given post-operatively; 
adjust initial dose to achieve desired plasma concentration.

 - Cyclosporine (modified):
Renal: 9 ± 3 mg/kg/day, divided twice daily.
Liver: 8 ± 4 mg/kg/day, divided twice daily.
Heart: 7 ± 3 mg/kg/day, divided twice daily.

 - Cyclosporine (non-modified): 
Initial doses of 10-14 mg/kg/day have been used for renal transplants. Continue initial dose 
daily for 1-2 weeks; taper by 5% per week to a maintenance dose of 5-10 mg/kg/day; some renal 
transplant patients may be dosed as low as 3 mg/kg/day.
I.V:

 - Cyclosporine (non-modified): 
Initial dose 5-6 mg/kg/day or one-third of the oral dose as a single dose, infused over 2-6 hours; 
use should be limited to patients unable to take capsules or oral solution; patients should be 
switched to an oral dosage form as soon as possible.

• Side effects and toxicity
 - Dose-dependent increase in serum creatinine and urea.
 - Hypertrichosis, tremor, hypertension, abnormal heart sounds, chest pain, arrhythmia, , car-

diac failure, pain, MI, hepatic dysfunction, fatigue, gingival hypertrophy, gastrointestinal 
disturbances and burning sensation in hand and feet.

 - Occasionally headache, ,depression, insomnia, anxiety , vertigo, rash, nausea, diarrhea, ab-
dominal discomfort, dyspepsia, mild anemia, hypokalemia, hyperuricemia, gout, hypomag-
nesaemia, hypercholesterolemia, weight increase, oedema, pancreatitis, neuropathy, confu-
sion, paresthesia, convulsions, dysmenorrhoea and amenorrhea.

 - Muscle weakness, cramps, myopathy, female reproductive disorder, hirsutism, gynaeco-
mastia (in patients receiving concomitant spironolactone); thrombocytopenia also reported.

• Drug interactions
 - ACE inhibitor, potassium-sparing diuretics, potassium salts: increased risk of hyperkalemia.
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 - Allopurinol, antiarrhythmics (amiodarone, propafenone), antibacterials (doxycycline, and 
macrolides), some antifungals (itraconazole, ketoconazole, fluconazole and miconazole), 
antimalarials (chloroquine), antivirals (ritonavir), Calcium-channel Blockers (diltiazem, 
nicardipine, and verapamil), colchicine, corticosteroids (high dose of methylprednisolone), 
methotrexate, danazol, progestagens, and cimetidine: possibly increased plasma-cyclospo-
rine concentration (risk of toxicity).

 - Analgesic (NSAIDs), amphotericin, melphalan: increased risk of nephrotoxicity.
 - Antibacterials: aminoglycosides, co-trimoxazole, trimethoprim alone, and quinolones in-

creased risk of nephrotoxicity.
 - Antiepileptics (carbamazepine, phenobarbitone, phenytoin, and primidone), some antibac-

terials (rifampicin, intravenous trimethoprim), griseofulvin, and octeotride: reduced plas-
ma-cyclosporine concentration.

 - Tacrolimus: plasma-cyclosporine half-life prolonged (increased risk of toxicity).
 - Avoid concomitant use with any of the following: aliskiren, BCG, bosentan, dronedarone, 

natalizumab, pimecrolimus, pitavastatin, silodosin, sitaxentan, tacrolimus, tolvaptan, live 
vaccines. 

• Precautions
 - Grapefruit juice increases plasma-cyclosporine concentration (risk of toxicity).
 - Monitor plasma concentrations periodically and cyclosporine trough levels.
 - Monitor kidney and liver function, blood pressure, serum potassium, electrolytes and lipid 
profile.

 - Use cautiously or not at all in patients with hyperuricemia and porphyria.
 - Breast-feeding: As general rule this drug should not be prescribed during pregnancy, but 

transplant patients immunosuppressed with cyclosporine should not discontinue it on be-
coming pregnant.

Pharmaceutical information

• Dosage form into EDL
 - CYCLOSPORINE 100 mg/mL, 50 mL  SOLUTION
 - CYCLOSPORINE 25 mg CAPSULES
 - CYCLOSPORINE 50 mg CAPSULES
 - CYCLOSPORINE 100 mg CAPSULES.

• Storage
 - Capsule: store at controlled room temperature.
 - Injection: store at controlled room temperature; do not refrigerate. Ampules and vials should 

be protected from light.
 - Oral solution: store at controlled room temperature; do not refrigerate.
 - Store in airtight containers and protect from light.
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MYCOPHENOLATE MOFETIL   
General information 

Mycophenolate mofetil (MMF) is an immunosuppressant and prodrug of mycophenolic acid, 
used extensively in transplant medicine. It is a reversible inhibitor of inosine monophosphate dehy-
drogenase. (IMPDH) in purine biosynthesis (specifically guanine synthesis) which is necessary for 
the growth of T cells and B cells. Other cells are able to recover purines via a separate scavenger 
pathway and are thus able to escape the effect.

Clinical information

• Indications
 - Renal Allotransplantation
 - Prevention of rejection of renal allografts.
 - Cardiac Allotransplantation
 - Prevention of rejection of cardiac allografts.
 - Hepatic Allotransplantation
 - Prevention of rejection of liver allografts.
 - Crohn’s Disease
 - Has been used in the management of Crohn’s Disease. Not a first-line agent; reserved for 

patients who are refractory to or intolerant of other agents (e.g., azathioprine, mercaptopu-
rine, methotrexate, infliximab).

 
• Pregnancy risk factor D

• lactation
 - Distributed into milk in rats; not known whether distributed into human milk. Discontinue 

nursing or the drug. Avoid breast-feeding for at least 6 weeks after discontinuing mycophe-
nolate sodium.

• Dosage and administration
Pediatric Patients
Renal Allotransplantation

 - Children 3 months to 18 years of age: 600 mg/m2 as the oral suspension twice daily (max-
imum 1 g twice daily).

 - Children with a body surface area of 1.25–1.5 m2: 750 mg as capsules twice daily.
 - Children with a body surface area >1.5 m2: 1 g as capsules or tablets twice daily.

Adults
Renal Allotransplantation

 - 1 g twice daily. No efficacy advantage with dosage of 1.5 g twice daily; 1 2-g daily dosage 
associated with a superior safety profile compared with the 3-g daily dosage.

Cardiac Allotransplantation
 - 1.5 g twice daily.
 - 1.5 g twice daily.

Hepatic Allotransplantation
 - 1.5 g twice daily.
 - 1 g twice daily.
 - Crohn’s Disease
 - Dosages of 1–2 g daily have been used

• Contraindications
 - Known hypersensitivity to mycophenolate mofetil, mycophenolate sodium, mycophenolic 
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acid, or any ingredient in the formulation. 
 - IV formulation contraindicated in patients with known severe hypersensitivity to IV poly-

sorbate (Tween) 80.
• Side effects and toxicity

 - Mycophenolate mofetil: Diarrhea, leukopenia, sepsis, vomiting, higher frequency of infec-
tions, including opportunistic infections (e.g., CMV infections, herpes zoster, herpes simplex, 
candida infections, aspergillosis, Pneumocystis carinii pneumonia).

• Drug interactions
Drugs That Alter Intestinal Flora

 - Possible disruption of enterohepatic recirculation; less mycophenolic acid available for ab-
sorption.

Drugs That Interfere with Enterohepatic Recirculation
 - Possible decreased plasma concentrations of mycophenolic acid. Concomitant use not rec-

ommended.
Drugs That Undergo Renal Tubular Secretion

 - Possible increased plasma concentrations of phenolic glucuronide of mycophenolic acid or 
other drugs that undergo renal tubular secretion.

Vaccines
 - Vaccines may be less effective; avoid use of live virus vaccines. Influenza virus vaccine 

inactivated may be of value.

• Precautions
 - Hypoxanthine phosphoribosyltransferase deficiency.
 - Avoid (on theoretical grounds) in patients with rare hereditary deficiency of hypox-

anthine-guanine phosphoribosyltransferase (HGPRT), including Kelley-Seegmiller or 
Lesch-Nyhan syndrome. Mycophenolic acid inhibits inosine monophosphate dehydroge-
nase.

 - Phenylketonuria
 - Oral suspension contains aspartame (Nutrasweet), which is metabolized in the GI tract to 

provide about 0.56 mg of phenylalanine per 5 mL of the suspension.

Pharmaceutical information

• Dosage form into EDL
 -  MYCOPHENOLATE MOFETIL 500 mg TABLET

 
• Storage

 -  Store at 25°C (may be exposed to 15–30°C).
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TACROLIMUS   
General information

Tarcrolimus is a calcineurin inhibitor Immunosuppressive agent.

Clinical information 

• Indications
 - Prevention of hepatic allograft rejection; should be used in conjunction with corticosteroid 

therapy.
 - Prevention of rejection in heart and kidney transplant recipients.

• Pregnancy risk factor C

• Lactation
 - Enters breast milk/ not recommended.

• Dosage and administration
Children:

 -  Hepatic Allotransplantation:
Children generally appear to require higher dosages than adults on a weight basis to achieve 
comparable blood concentrations.

Oral
 - Initially, 150–200 mcg/kg (0.15–0.2 mg/kg) daily, administered in 2 divided doses every 12 

hours; initiate therapy no earlier than 6 hours after liver transplantation.
IV

 - Initially, 30–50 mcg/kg (0.03–0.05 mg/kg) daily commencing after revascularization of the 
graft. Continue IV therapy only until the patient can tolerate oral therapy. In most cases, 
therapy can be switched to the oral route within 2–4 days. Initiate oral tacrolimus 8–12 
hours after IV infusion is discontinued.

Adults: 
 - Hepatic Allotransplantation

Oral
 - Initially, 100–150 mcg/kg (0.1–0.15 mg/kg) daily, administered in 2 divided doses every 12 

hours; initiate therapy no earlier than 6 hours after liver transplantation. 
IV

 - Initially, 30–50 mcg/kg (0.03–0.05 mg/kg) daily commencing after revascularization of the 
graft. Adults should receive a dosage at the lower end of this range. 

 - Continue IV therapy only until the patient can tolerate oral therapy. In most cases, therapy 
can be switched to the oral route within 2–4 days. Initiate oral tacrolimus 8–12 hours after 
IV infusion is discontinued.

 - Renal Allotransplantation:
Oral

 - Usual initial dosage: 200 mcg/kg (0.2 mg/kg) daily, administered in 2 divided doses ev-
ery 12 hours. Therapy may be administered within 24 hours of kidney transplantation, but 
should be delayed until renal function has recovered (e.g., Scr ≤4 mg/dL). 

IV
 - Initially, 30–50 mcg/kg (0.03–0.05 mg/kg) daily commencing after revascularization of the 

graft. Adults should receive a dosage at the lower end of this range. 
 - Continue IV therapy only until the patient can tolerate oral therapy. 
 - Heart transplant:
 - Initial dose: 0.075 mg/kg/day in 2 divided doses, given every 12 hours. Use in combination 

with azathioprine or mycophenolate mofetil is recommended. 
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• Contraindications
 - Known hypersensitivity to tacrolimus or any ingredient in the formulation (e.g., polyoxyl 60 

hydrogenated castor oil [HCO-60] in the IV formulation).

• Side effects and toxicity
 - Hypertension, edema, chest pain, pericardial effusion atelectasis.
 - Pruritus, rash, anemia, leukopenia, leukocytosis, thrombocytopenia, Weakness, back pain, 

tremor, arthralgia, liver function test abnormal, ascites.
 - Increased risk of hyperglycemia or new-onset, insulin-dependent, post transplant diabetes 

mellitus.
 - Potential for nephrotoxicity, especially at high doses. Consider switching to other immu-

nosuppressive therapy (e.g., cyclosporine and corticosteroids) if BUN and ScR remain per-
sistently high despite dosage adjustments. Avoid concomitant therapy with cyclosporine; 
use other nephrotoxic drugs with caution.

 - Risk of neurotoxicity (e.g., tremor, headache, other changes in motor function, mental sta-
tus, or sensory function), especially at high doses. Closely monitor neurologic function and 
status. Tremor and headache may respond to dosage reduction.

 - Possible increased susceptibility to infection. Infectious complications (e.g., pneumonia, 
sepsis, meningitis, and urinary tract, intra-abdominal, viral, local and systemic fungal, upper 
respiratory tract, skin and wound infections) reported commonly.

 - Possible increased development of lymphoma or other malignancies, particularly of the skin.
 - Possible hyperkalemia (sometimes severe). Monitor serum potassium concentrations regu-

larly; avoid concomitant use of potassium-sparing diuretics or potassium supplements. If hy-
perkalemia occurs, institute appropriate management (e.g., restriction of potassium intake, 
administration of potassium-binding resin or mineralocorticoid).

• Drug interactions 
 - Avoid concomitant use with any of the following :

Artemether, BCG, cyclosporine, dronedarone, grapefruit, lumefantrine, natalizumab, nilotinib, 
pimecrolimus, sirolimus, temsirolimus, tetrapenzine, topotecan, live vaccine, thioridazine, qui-
nine, neomycin, amphotericin B, deoxycholate, mifepristone.

• Precautions
 - Regularly monitor Scr, potassium, and fasting glucose concentrations.
 - Development of hypertension reported commonly; generally is mild to moderate; may re-

quire antihypertensive therapy.
 - Risk of myocardial hypertrophy; generally reversible following dosage reduction or drug 

discontinuance.
 - Consider performing echocardiographic evaluation if renal failure or clinical manifestations 

of ventricular dysfunction occur.
 - If myocardial hypertrophy is diagnosed, consider decreasing dosage or discontinuing ther-

apy.

Pharmaceutical information

• Dosage form into EDL
 - TACROLIMUS 1 mg CAPSULES (OF ANHYDROUS TACROLIMUS). 

• Storage
 - Oral, Capsules: 25°C (may be expos ed to 15–30°C).
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INTERFERON BETA – 1A   
General information

 Interferons are naturally occurring proteins with antiviral, antiproliferative and 
immunomodulatory activity. 

Clinical information
 

• Indications
 - AIDS related Karposi’s sarcoma. 
 - Hairy cell leukemia, chronic myelogenous leukemia, recurrent or metastatic renal cell carci-

noma, progressive cutaneous T-cell lymphoma, follicular non-Hodgkin’s lymphoma. 
 - Also: chronic active hepatitis B and chronic hepatitis C. 

• Dosage and administration 
 - As prescribed by a specialist.

 
• Contraindications 

 - Patients with severe cardiac, renal, hepatic or CNS disorders. 

• Pregnancy risk factor C

• Side effects and toxicity 
Dose related 

 - Nausea, influenza-like symptoms, lethargy, ocular side-effects and depression (suicidal be-
havior reported). 

 - Myelosuppression may also occur, particularly affecting granulocyte counts. 
 - Cardiovascular problems: hypotension, hypertension, and arrhythmias). 
 - Nephrotoxicity and hepatotoxicity also reported. 
 - Other side-effects: Hypersensitivity reactions, thyroid abnormalities, hyperglycaemia, pso-

riasiform rash, confusion, and seizures and coma. 

• Drug interactions 
 - Theophylline: interferon alfa inhibits metabolism of theophylline (enhanced effect). 

• Precautions 
 - DRIVING: Interferons may affect the ability to drive or operate machinery. 

Pharmaceutical information
 

• Dosage form into EDL
 -  INTERFERON BETA 1a, 30 mcg VIAL. 



Page 253

8.2. CYTOTOXIC AND ADJUVANT MEDICINES

The chemotherapy of cancer is complex and should be undertaken only by specialists in oncolo-
gy. Most cytotoxic drugs are teratogenic, and all may cause life-threatening toxicity.

Because of the complexity of dosage regimens in the treatment of malignant disease, instructions 
regarding dosage have been omitted from some of the drug entries in this chapter. In all cases de-
tailed specialist literature should be consulted and also using prescribed dosing in protocols.

Side-effects of cytotoxic drugs 
 - EXTRAVASATION OF INTRAVENOUS DRUGS: cytotoxic drugs can cause local tissue 

necrosis if leakage into the extravascular compartment occurs. 
 - HYPERURICAEMIA: the presence in the blood of an abnormally high concentration of uric 

acid,  it can result  due to  uric acid crystal formation in the urinary tract  associated  with 
renal dysfunction; seen particularly as a complication of the treatment of non-Hodgkin’s 
lymphoma and leukemia.

 - NAUSEA AND VOMITING: the symptoms vary according to the cytotoxic drug adminis-
tered, the dose and the individual susceptibility. 

 - BONE-MARROW SUPPRESSION: all cytotoxic drugs cause bone-marrow suppression 
except bleomycin and vincristine.

 - IMPAIRED IMMUNE RESPONSIVENESS: modifications of tissue reactions may result in 
the rapid spread of infection.

 - ALOPECIA: it is reversible, common, no means of prevention available.
 - REPRODUCTIVE FUNCTION: most cytotoxic drugs are teratogenic and should not be 

used during pregnancy, especially during first trimester.   
 - Drug interactions;
 -  We have to Avoid concomitant use with any of the following: BCG, natalizumab, pimecro-

limus, tacrolimus, live vaccines, dabigatran, and etexilate 

Cytotoxic drugs can be classified as follow  :
Alkylating drugs 
Extensive experience is available with these drugs, which are among the most widely used in 

cancer chemotherapy. They act by damaging DNA thus interfering with cell replication. They have 
two complications in addition to the side-effects common to cytotoxic drugs: SEVERE EFFECTS 
ON GAMETOGENESIS, and a marked increase in the incidence of ACUTE NON-LYMPHOCYT-
IC LEUKEMIA.

Into this group are included: cyclosphosphamide, chlorambucil, melphalan,ifosfamide, busulphan 
and carmustine.

Cytotoxic antibiotics
Drugs in this group are also widely used. Many cytotoxic antibiotics act as radiomimetics and 

simultaneous use of radiotherapy should be avoided as it may result in markedly enhanced toxicity. 
Into this group are included: actinomycin D, mitoxantrone, bleomycin and mitomycin, 

Antimetabolites 
Antimetabolites are incorporated into new nuclear material or combine irreversibly with vital 

cellular enzymes, preventing normal cellular division.
Antimetabolites are: methotrexate, cytarabine, fluorouracil, mercaptopurine and thioguanine. 

Fludarabine, capecitabine, gemcitabine  
Calcium folinate is a folinic acid rescue used to counteract the folate-antagonist action of metho-

trexate and thus speed recovery from methotrexate-induced mucositis or myelosuppression.
 

Vinca alkaloids and etoposide
Neurological toxicity is a feature of treatment with all vinca alkaloids.
Vinblastine and vincristine are vinca alkaloids. Etoposide is included also in this group.
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Anthracycline antibiotics 
Antibiotics synthesized or isolated from species of Streptomyces. Doxorubicin is the most import-

ant member of this group of compounds, which have wide activity, particularly against breast cancer 
and lymphoma; others include daunorubicin and epirubicin.

Platinum compounds
 Oxaliplatin, Cisplatin and carboplatin

Taxanes 
Paclitaxel and docetaxel 

The principal mechanism of action of the taxane class of drugs is the disruption of microtubule 
function

Protein kinase inhibitors
Imatinib

Other antineoplastic drugs: 
Asparaginase, topoisomerase inhibitors, monoclonal antibodies (bevacizumab, trastuzumab) 

dacarbazine, hydroxyurea, procarbazine. Interferon alfa.

In alphabetical order:

• 5-FLUOROURACIL
• L-ASPARAGINASE
• ACTINOMYCIN D
• ADRIAMYCIN
• BCG TICE
• BLEOMYCIN
• CALCIUM FOLINATE
• CAPECITABINE 
• CARBOPLATIN
• CARMUSTINE
• CHLORAMBUCIL
• CISPLATINUM
• CYCLOSPHOSPHAMIDE
• CYTARABINE
• DACARBAZINE
• DAUNORUBICIN
• DOCETAXIL
• EPIRUBICIN HCL
• ETOPOSIDE
• FLUDARABINE
• FILGRASTIM

• GEMCITABINE
• HYDROXIUREA
• IMATINIB
• INTERFERON ALPHA 2A
• ISOFOSPHAMIDE
• MEGESTROL
• METHOTREXATE
• MELPHALAN
• MERCAPTOPURINE
• MESNA
• MITOMYCIN
• MITOXANTRONE
• OXALIPLATIN
• PACLITAXEL
• PAMIDRONIC ACID 
• THIOGUANINE
• VINBLASTINE
• VINCRISTINE
• VINORELBINE 
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5-FLUOROURACIL
General information

5-Fluorouracil is a pyrimidine antagonist antimetabolite. The pattern of toxicity involves partic-
ularly the bone marrow and the gastrointestinal tract. 

Clinical information 

• Indications
 - Treatment of carcinomas of the breast ,colon, rectum, pancreas or stomach

• Dosage and administration
 - As prescribed in protocols.

 
• Pregnancy risk factor D

• Lactation
 -  Excretion in breast milk unknown/ not recommended.

• Contraindications
 - First trimester of pregnancy, Hypersensitivity to fluorouracil, poor nutritional states  de-

pressed bone marrow function ,potentially serious infections.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Myelosuppression, mucositis, and rarely cerebellar syndrome.
 - It is mildly emetogenic drug.
 - Angina, myocardial ischemia.
 - Nail changes.
 - Thrombophlebitis, epistaxis

• Drug interactions
 - Metronidazole inhibits metabolism (increased toxicity).
 - Avoid concomitant use of fluorouracil with any of the following: BCG, natalizumab, pi-

mecrolimus, tacrolimus, and vaccines.

• Precautions
 - The drug is an irritant; it therefore has to be given by IV injection or infusion and much care 

taken to avoid extravasation.  Other precautions involve caution in handling: there must be 
trained personnel, designated areas, and protective clothing (gloves, eyes protector). No 
pregnant staff should handle this or other cytotoxics and there must be adequate disposal of 
waste material.

 - Prescription should not be repeated except on the instructions of a specialist.

Pharmaceutical information

• Dosage form into EDL
 - 5-FLUOROURACIL 1 g VIAL.

• Storage
 - Store in airtight container and protect from light
 - Store at room temperature.
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L-ASPARAGINASE = CRISANTASPASE
General information

Asparaginase is an antineoplastic agent, it is enzyme that catalyzes the breakdown of asparagine;.

Clinical information 

• Indications
 - Treatment of acute lymphocytic leukemia (ALL).

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration
 - As prescribed by Protocol.

• Contraindications
 - First trimester of pregnancy.
 - History of serious thrombosis or pancreatitis or serious hemorrhagic events with prior as-

paraginase treatment.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Hypersensitivity reactions including anaphylaxis.
 - Liver disorders, acute pancreatitis, blood lipid changes hyperglycemia and CNS disturbanc-

es as seizure, coma and confusion .Azotemia, changes in coagulation factors. 
• Drug interactions

 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, tacro-
limus, live vaccines.

• Precautions
 - Test glucose in urine to exclude hyperglycemia, serious thrombosis may occur so discontin-

ue with serious thrombotic event

Pharmaceutical information

• Dosage form into EDL
 - ASPARAGINASE 10000 IU VIAL.

• Storage
 - Store at 2º to 8º C, but not to be frozen.
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ACTINOMYCIN D = DACTINOMYCIN
General information

Actinomycin D is a cytotoxic antibiotic. It enhances the effects of radiotherapy. 

Clinical information 

• Indications
 - Pediatric cancers.
 - Malignant neoplasm including Wilm’s tumour and sarcomas.
 - Also used for childhood rhabdomyosarcoma, Ewing’s sarcoma, metastatic testicular tumors 

(non-seminomatous), gestational trophoblastic neoplasm.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration
 - As prescribed by protocol

• Contraindications
 - First trimester of pregnancy, hypersensitivity to the drug, patients with concurrent or recent 

chickenpox or herpes zoster.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Commonly: nausea and vomiting, myelosuppression, alopecia, acne, cheilitis, increased pig-

mentation and mucositis.
 - Irritant to tissues.
 - Growth retardation, hyperuricemia, hypercalcemia
 - Pneumonitis
 - Hepatotoxicity and renal function abnormality

• Drug interactions 
 - Avoid concomitant use of fluorouracil with any of the following: BCG, natalizumab, pi-

mecrolimus, tacrolimus, and live vaccines.

• Precautions
 - Avoid simultaneous use of radiotherapy.
 - The drug is highly irritant; it therefore has to be given by IV injection and much care taken 

to avoid extravasation. Avoid contact with the skin and mucous membranes. Other precau-
tions involve caution in handling: there must be trained personnel, designated areas, and 
protective clothing (gloves, eyes protector). No pregnant staff should handle this or other 
cytotoxics and there must be adequate disposal of waste material.

Pharmaceutical information

• Dosage form into EDL
 - ACTINOMYCIN D 0.5 mg VIAL.

• Storage
 - Stored at controlled room temperature of 15-30C



Page 258

ADRIAMYCIN=DOXORUBICIN 
General information

Doxorubicin is an antibiotic anthracycline antineoplastic agent with immunosuppressive proper-
ties and wide usefulness.  

Clinical information 

• Indications
 - Acute  lymphocytic leukaemia (ALL), acute myloid leukemia (AML), Hodgkin’s disease, 

malignant lymphoma, soft tissue and bone sarcomas,  sarcomas and malignant neoplasms of 
bladder, lung (small cell lung cancer), breast, ovary,  gastric, thyroid cancer, Neuroblastoma 
and Wilm’s tumor.

• Pregnancy risk factor D

• Lactation 
 - Enters breast milk/not recommended.

• Dosage and administration
 - As prescribed by protocol

• Contraindications
 - First trimester of pregnancy 
 - HYPERSENSITIVITY TO THE DRUG 
 - Recent MI, sever myocardial insufficiency, sever arrhythmia, severe hepatic impairment, 

previous therapy with high cumulative doses of any of the anthracyclines.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Commonly: nausea and vomiting, myelosuppression, alopecia and mucositis.
 - Irritant to tissues and skin.
 - Dose-related cardiotoxicity which limits the amount that can be given to any patient. 
 - Discoloration of saliva, sweat, urine or tears 
 - Amenorrhea, dehydration.

• Drug interactions
 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, tacro-

limus, live vaccines, dabigatran, and etexilate. 
 - Cyclosporine: increased risk of neurotoxicity.
 - Stavudine: may inhibit effect of stavudine.

• Precautions
 - The drug is an irritant; it therefore has to be given by fast IV infusion and much care taken 

to avoid extravasation. Other precautions involve caution in handling: there must be trained 
personnel, designated areas, and protective clothing (gloves, eyes protector). No pregnant 
staff should handle this or other cytotoxics and there must be adequate disposal of waste 
material.

 - Use with much caution or not at all in patients with a history of cardiac disease, hepatic 
impairment (reduce dose), elderly and those who have received myocardial irradiation. 

 - Avoid simultaneous use of radiotherapy.
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Pharmaceutical information

• Dosage form into EDL
 - ADRIAMYCIN 10 mg VIAL
 - ADRIAMYCIN 50 mg VIAL

• Storage
 - Store intact vials of solution under refrigeration (2°C to 8°C)
 - Protect from light.
 - Store intact vials of lyophilized powder at room temperature (15°C to 30°C).
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BCG TICE   
 

General information
BCG Vaccine for percutaneous use; is an attenuated, live culture preparation of the Bacillus of 

Calmette and Guerin (BCG) strain of Mycobacterium bovis.1 The TICE® strain used in this BCG 
Vaccine preparation was developed at the University of Illinois from a strain originated at the Pas-
teur Institute.

• Indications
 - BCG intravesical :treatment and prophylaxis of carcinoma of the bladder, prophylaxis of 

primary or recurrent superficial papillary tumors following transurethral resection  
 - BCG Vaccine (TICE® strain) is indicated for the prevention of tuberculosis in persons not 

previously infected with M. tuberculosis who are at high risk for exposure. 

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by Protocol 

• Contraindications
 - BCG Vaccine for prevention of tuberculosis should not be given to persons (a) whose im-

munologic responses are impaired because of HIV infections, congenital immunodeficiency 
such as chronic granulomatous disease or interferon gamma receptor deficiency, leukemia, 
lymphoma, or generalized malignancy or (b) whose immunologic responses have been sup-
pressed by steroids, alkylating agents, antimetabolites, or radiation. 

 - It is also contraindicated when there is allergy to BCG vaccine, hematuria and urinary tract 
infections.BCG Vaccine is not a vaccine for the treatment of active tuberculosis.

• Side effects and toxicity
 - Cystitis, dysuria, urinary frequency, haematuria
 - Flu like syndrome& systemic BCG infections 
 - Rarely hypersensitivity reactions
 - transient urethral obstruction, bladder contracture  and renal   abscess 

• Precautions
 - BCG Vaccine contains live bacteria and should be used with aseptic technique. To avoid 

cross contamination, parenteral drugs should not be prepared in areas where BCG Vaccine 
has been in use. BCG Vaccine should be administered with caution to persons in groups at 
high risk for HIV infection.

 - Vaccination is recommended only for those who are tuberculin negative to a recent skin test 
with 5 TU.

• Dosage form into EDL
 - Parenteral:

Injection, powder for reconstitution, intravesical: 81 mg, 50 mg.
Injection, powder for reconstitution, percutaneous: BCG Vaccine: 50mg. 

• Storage 
 - The intact vials of BCG Vaccine should be stored refrigerated at 2–8°C (36–46°F).
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BLEOMYCIN
General information

Bleomycin is an antineoplastic antibiotic. 

Clinical information 
• Indications

 - Malignant neoplasms including squamous cell carcinomas of the head and neck, penis, cer-
vix, or vulva,  Hodgkin’s disease, non-Hodgkin’s  and other lymphomas, testicular cancer  
And sclerosing agent for malignant pleural effusion.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration
 - As prescribed by Protocols. 

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to bleomycin or any component of the formulation.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - It causes little bone-marrow suppression but dermatological toxicity, hyperpigmentation and 

mucositis are common, these effects are dose related and reversible.
 - Hypersensitivity reactions manifested by chills and fevers.
 - Tachypnea, acute or chronic interstitial pneumonitis, Progressive pulmonary fibrosis 

(dose-related and more common in the elderly).

• Drug interactions
 - General anesthetics with high inspired oxygen concentration in patients who have received 

extensive treatment with bleomycin: risk of developing respiratory failure.
 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, tacro-

limus, and live vaccines.

• Precautions
 - Stop treatment if basal lung crepitations or suspicious chest X-ray changes occur.
 - Warm anesthetists if patients have been receiving extensive treatment with bleomycin (cu-

mulative dose more than 100000 units).
 - Reduce dose in renal impairment.
 - Avoid simultaneous use of radiotherapy.
 - The drug is an irritant. Precautions include care in handling: there must be trained personnel, 

designated areas, and protective clothing (gloves, eyes protector). No pregnant staff should 
handle this or other cytotoxics and there must be adequate disposal of waste material.

Pharmaceutical information
• Dosage form into EDL

 - BLEOMYCIN 15 IU VIAL
• Storage

 - Store at temperature of 2º to 8º C.
 - Solutions for infusion are stable for 96 hours at room temperature and 14 days under refrig-

eration.
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CALCIUM FOLINATE 
General information

Calcium folinate is a folinic acid rescue used to counteract the folate-antagonist action of metho-
trexate and thus speed recovery from methotrexate-induced mucositis or myelosuppression.

Clinical information 

• Indications
 - Counteract the folate antagonist action of methotrexate and so decrease methotrexate-in-

duced mucositis or myelosuppression.
 - With fluorouracil for the treatment of metastatic colonic cancer.
 - Prevention of hematological toxicity of pyrimethamine when pyrimethamine is used as 

prophylaxis for, or in the treatment of toxoplasmosis or isosporiasis in immunodeficient 
patients.

• Pregnancy Risk Factor C

• Lactation 
Not known whether distributed in breast milk; use caution.

• Dosage and administration
       As prescribed by protocols

• Side effects and toxicity
 - Rarely pyrexia after parenteral administration.

• Precautions
 - Avoid simultaneous administration of methotrexate.
 - Not indicated for pernicious anemia and other megaloblastic anaemias where vit B12 defi-

cient.

Pharmaceutical information

• Dosage form into EDL
 - CALCIUM FOLINATE 15 mg TABLETS.
 - CALCIUM FOLINATE 50 mg AMPOULES.

• Storage
 - Protect from light.
 - Store at temperature below 30°C.



Page 263

CAPECITABINE 
General information

Capecitabine is an antineoplastic agent; prodrug of fluorouracil (an antimetabolite).

Clinical information 
• Indications

 - Treatment of metastatic colorectal cancer.
 - Treatment of metastatic breast cancer.
 - Also used as adjuvant therapy of Dukes’ C colon cancer.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - Metastatic breast cancer, metastatic colorectal cancer: 1250 mg/m2 twice daily (morning and 

evening) for 2 weeks, every 21 days.
 - Adjuvant therapy of Dukes’ C colon cancer: recommended for a total of 24 weeks (8 cycles 

of 2 weeks of drug administration and 1 week rest period).
• Contraindications

 - Severe renal impairment (Clcr <30 mL/minute).
 - Known dihydropyrimidine dehydrogenase (DPD) deficiency.
 - Known hypersensitivity to capecitabine, fluorouracil or any ingredient in the formulation.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Cardiotoxicity: edema, venous thrombosis, Risk of MI/ischemia, angina, dysrhythmias, cardiac arrest, 

cardiac failure, sudden death, ECG changes, and cardiomyopathy. Increased incidence in patients with 
a history of CAD.

 - Hand  and foot syndrome, dermatitis nail disorder and discoloration ,alopecia, erythema
 - Risk of severe, possibly life-threatening hyperbilirubinemia, occurring alone or in combination with 

docetaxel.
 - Possible lymphopenia, neutropenia, thrombocytopenia, or anemia.
 - Abdominal pain, diarrhea, nausea, vomiting, stomatitis, constipation. colorectal cancer
 - Cough, dyspnea
 - Conjunctivitis, eye irritation.
 -  Fatigue/weakness, fever, pain, headache, lethargy, dizziness, insomnia, mood alteration, 

depression.
• Drug interactions

 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, tacro-
limus, and live vaccines.

• Precautions
 - Altered coagulation parameters and/or bleeding, sometimes fatal, reported in patients receiving 

capecitabine concomitantly with coumarin anticoagulants (e.g., warfarin) (monitor closely).

Pharmaceutical information

• Dosage form into EDL
 - CAPECITABINE 500 mg TABLET.

• Storage
 - Oral, Tablets: Tight containers at 25°C (may be exposed to 15–30°C.)
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CARBOPLATIN  
General information

Carboplatin is an antineoplastic agent; platinum analog -, alkylating agent.

Clinical information 
• Indications

 - Treatment of advanced ovarian cancer.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by  Protocols

• Contraindications
 - History of sensitivity reactions to carboplatin, cisplatin or other platinum-containing com-

pounds, mannitol, or any component of the formulation.
 - Severe bone marrow depression or significant bleeding.

• Side effects and toxicity
 - Pain and neurotoxicity.
 - Constipation, diarrhea, stomatitis.
 - Major and dose-limiting hematologic toxicity as Thrombocytopenia, neutropenia, leukope-

nia, anemia, nausea, vomiting.
 - electrolyte abnormalities (hypocalcaemia, hypokalemia, hypomagnesemia, hyponatremia), 

alkaline phosphatase elevations, creatinine clearance decreased  
 - Possible peripheral neuropathies, possible reversible ototoxicity in patients receiving usual 

dosages of carboplatin in conjunction with cyclophosphamide.

• Drug interactions
 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, tacro-

limus, and live vaccines.

• Precautions
 - Highly toxic drug with a low therapeutic index; therapeutic response is not likely to occur 

without some evidence of toxicity.
 - Possible substantial abnormalities in liver function test results in patients receiving high 

doses (>4 times usual recommended dose) and autologous bone marrow transplantation.
 - Anaphylactic –like reactions have been reported, may occur within minutes of administration.

Pharmaceutical information

• Dosage form into EDL
Parenteral injection, concentrate, for IV infusion: 

 - CARBOPLATIN 10 mg/mL (45 ml) 

• Storage
 - Parenteral: Injection Concentrate:

25°C (may be exposed to 15–30°C).1 Protect from light.
 - Discard multi-dose vials of   unused solution 14 days after initial entry into vial.
 - Reconstituted solutions are stable for 8 hours at room temperature (25°C). Reconstituted 

solutions contain no preservatives; discard after 8 hours.
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CARMUSTINE
General information

Carmustine is a nitrosourea with antineoplastic properties. It is an alkylating drug.

Clinical information 

• Indications
 - Brain tumors (glioblastoma, brainstem glioma, medulloblastoma, ependymoma, and met-

astatic tumors).
 - Multiple Myeloma and lymphoma Hodgkin’s disease (relapsed or refractory), non-Hod-

gkin’s lymphomas (relapsed or refractory).

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration
 - As prescribed by protocols.

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to carmustine or any component of the formulation.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Delayed and cumulative bone-marrow depression can occur.
 - Severe effects on gametogenesis.
 - An increase in the incidence of acute non-lymphocytic leukemia.
 - Nausea and vomiting are common and moderately severe.
 - Cumulative renal damage and delayed pulmonary fibrosis may occur.
 - The drug is an irritant to tissues and must be given intravenously.
 - Seizure, brain edema, and myelosuppression.
 - Hypotension, chest pain, deep thrombosis, edema.
 -  Reversible Increase in bilirubin, ALP and AST.
 - Interstitial fibrosis.

• Drug interactions
 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, tacro-

limus, and live vaccines.

• Precautions
 - The drug is an irritant; it therefore has to be given by IV injection and much care taken to 

avoid extravasation. Other precautions involve caution in handling: there must be trained per-
sonnel, designated areas, and protective clothing (gloves, eyes protector). No pregnant staff 
should handle this or other cytotoxics and there must be adequate disposal of waste material.

Pharmaceutical information
• Dosage form into EDL

 - CARMUSTINE 100 mg VIAL

• Storage
 - Store between 2º and 8º C.
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CHLORAMBUCIL
General information

Chlorambucil is an antineoplastic   alkylating drug. Side-effects are relatively uncommon (except 
for excessive marrow suppression). 

Clinical information 

• Indications
 - Chronic lymphocytic leukemia (CLL).
 - Non-Hodgkin’s lymphomas (NHL).
 - Hodgkin’s disease.(HL)

• Pregnancy risk factor: D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by Protocols.

• Contraindications
 - Hypersensitivity to the drug, or to other alkylating agents 
 - Porphyria.
 - First trimester of pregnancy.

• Side effects and toxicity
 - Hepatotoxicity
 - Jaundice. 
 - See side-effects of cytotoxics above.
 - Because of the effects on white cells, it produces a lymphocytopenia, and in overdosage 

there may be pancytopenia.
 - Disorientation and cognitive dysfunction can occur.
 - Pneumonitis has been reported, pulmonary fibrosis 
 - Severe effects on gametogenesis are to be expected.
 - An increase in the incidence of acute non-lymphocytic leukemia can occur.
 - Occasionally, severe widespread rash which can progress to Stevens-Johnson syndrome or 

to toxic epidermal necrolysis. 

• Precautions
 - Stop treatment if rash occur, give cyclophosphamide as substitute.
 - Seizures have been observed, use with caution in patients with seizure or head trauma.

Pharmaceutical information

• Dosage form into EDL
 - CHLORAMBUCIL 2 mg TABLETS

• Storage
 - Store in airtight container; protect from light and at 2º to 8º C.
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CISPLATINUM= CISPALTIN
General information

Cisplatinum is a platinum-containing complex with alkylating action. 
It is a highly toxic drug, the use of which is only justified in certain types of genital tumors unre-

sponsive to other agents.

Clinical information 
• Indications

 - Treatment of advanced bladder cancer, metastatic testicular cancer, and metastatic ovarian 
cancer.

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/ not recommended.

• Dosage and administration
 - As prescribed by  protocols 

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to cisplatin, or other platinum-containing compounds.
 - Pre-existing renal impairment.
 - Myelosuppression.
 - Hearing impairment.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Severe nausea and vomiting.
 - Neurotoxicity, Nephrotoxicity, myelotoxicity, ototoxicity, peripheral neuropathy, and hypo-

magnesaemia.
 - Myelosuppression
 - Tissue irritation.                                                                                                                                                                                                                                                                               

·	 Drug interactions
 - Antibacterials: aminoglycosides and capreomycin increase risk of nephrotoxicity and pos-

sibly of ototoxicity.
 - Diuretics: increased risk of nephrotoxicity and ototoxicity.
 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, tacro-

limus, and live vaccines.

• Precautions
 - Pretreatment hydration mandatory and renal function should be closely monitored.
 - Reduce the dose or withdrawal if toxic effects appear or in renal impairment.

Pharmaceutical information
• Dosage form into EDL

 - CISPLATINUM 50 mg VIAL
 - CISPLATINUM 10 mg VIAL

• Storage
 - Store intact vials at room temperature of 15°C to 25°C, and protect from light.
 - Do not refrigerate solution, a precipitate may form.
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CYCLOPHOSPHAMIDE
General information

Cyclophosphamide is an alkylating antineoplastic with immunosuppressant properties. It is inac-
tive until metabolized by the liver.

Clinical information 
• Indications

 - Lymphomas (Hodgkin’s lymphoma and non-Hodgkin’s lymphoma).
 - Chronic myelocytic leukemia (CML), chronic lymphocytic leukemia (CLL).
 - Acute myelocytic leukemia (AML), acute lymphocytic leukemia (ALL).
 - Mycosis fungoides, multiple myeloma, neuroblastoma.
 - Breast cancer, ovarian adenocarcinoma.
 - As immunosuppressant Treatment of refractory nephritic syndrome in children.

• Pregnancy risk factor D
• Lactation 

 - Enters breast milk/not recommended.
• Dosage and administration

 - As prescribed by  protocols
• Contraindications

 - First trimester of pregnancy.
 - Porphyria.
 - Hypersensitivity to cyclophosphamide.
 - Severely depressed bone marrow function.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Alopecia.
 - Nausea and vomiting. 
 - Severe effects on gametogenesis 
 - An increase in the incidence of acute non-lymphocytic leukemia.
 - Severe, potentially fatal acute Hemorrhagic cystitis (caused by acrolein, a urinary metabolite 

of cyclophosphamide).
 - Facial flushing, headache, skin rash.

• Drug interactions
 - Muscle relaxants: enhances effect of suxamethonium.
 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, tacro-

limus, and live vaccines.
• Precautions

 - Increase fluid intake for 24-48 hours after I.V. injection in order to help to avoid hemorrhagic 
cystitis.

 - Use cautiously or not at all in renal impairment.
 - High –dose regimens should be accompanied by vigorous hydration with or without mesna 

Pharmaceutical information
• Dosage form into EDL

 - CYCLOPHOSPHAMIDE 50 mg TABLETS.
 - CYCLOPHOSPHAMIDE 500 mg VIAL

• Storage
 - Store intact vials of powder at room temperature of 15°C to 30°C.
 - Reconstituted solutions are stable for 24 hours at room temperature and 6 days under refrig-

eration at 2°C to 8°C.
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CYTARABINE
General information

Cyatarabine is an antineoplastic antimetabolite which acts by interfering with pyrimidine syn-
thesis. 

Clinical information 

• Indications
 - Remission induction in acute myeloid leukemia (AML).
 - Treatment of acute lymphocytic leukemia (ALL), and chronic myelocytic leukemia (CML).
 - Also used for prophylaxis and treatment of meningeal leukemia.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration:
 - As prescribed by  protocols

 
• Contraindications

 - First trimester of pregnancy.
 - Hypersensitivity to cytarabine.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Potent myelosuppressant, neutropenia.
 - Rash, fever, anal inflammation, anal ulceration, nausea, vomiting and diarrhea.
 - Hepatic dysfunction 
 - Intrathecal cytarabine associated with accessory nerve paralysis.

• Precautions
 - There must be careful hematological monitoring since the myelosuppressant effect must not 

reduce white blood cells below a normal level.

Pharmaceutical information

• Dosage form into EDL
 - CYTARABINE 100 mg VIAL, POWDER FOR INJECTION

• Storage
 - Store In airtight containers and protect from light.
 - Store intact vials of solution at room temperature of 15°C to 30°C.
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DACARBAZINE
General information

Dacarbazine is a cell-cycle nonspecific antineoplastic agent, alkylating agent.

Clinical information 

• Indications
 - Malignant Melanoma.
 - Hodgkin’s disease.

• Pregnancy risk factor C

• Lactation
 - Not known whether dacarbazine is distributed into milk; discontinue nursing or the drug.

• Dosage and administration:
 - As prescribed by  protocols

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to dacarbazine

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Myelosuppression.
 - Intense nausea and vomiting.
 - Rarely liver necrosis due to hepatic vein thrombosis.
 - Irritant to skin and tissues.
 - Alopecia, rash photosensitivity.
 - Myelosuppression, Leukopenia, thrombocytopenia.
 - Pain on infusion.
 - Metallic taste, flu like symptoms

• Precautions
 - Infuse over 30-60 minutes; rapid infusion may cause severe venous irritation.
 - Use with caution or not at all in hepatic and renal impairment.
 - The drug is an irritant; it therefore has to be given by IV injection and much care taken to 

avoid extravasation.  Other precautions involve caution in handling: there must be trained 
personnel, designated areas, and protective clothing (gloves, eyes protector). No pregnant 
staff should handle this or other cytotoxics and there must be adequate disposal of waste 
material.

Pharmaceutical information

• Dosage form into EDL
 - DACARBAZINE 200 mg VIAL, POWDER FOR INJECTION

• Storage
 - Store in airtight container at 2º to 8º c. Protect from light.
 - Intact vials are stable for 4 weeks at room temperature.
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DAUNORUBICIN HCl
General information

Daunorubicin is an antineoplastic anthracycline agent. 

Clinical information 

• Indications
 - Acute lymphoblastic leukemia (ALL) and acute myeloid leukemia (AML).

• Pregnancy risk factor D

• Lactation 
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration
 - As prescribed by protocols

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to daunorubicin 

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Commonly: nausea and vomiting, myelosuppression, alopecia and mucositis.
 - Irritant to tissues and skin.
 - Dose-related cardiotoxicity which limits the amount that can be given to any patient. 
 - Discoloration of urine, saliva, sweat, or tears.
 - hyperuricemia

• Precautions
 - The drug is an irritant; it therefore has to be given by rapid IV injection and much care taken 

to avoid extravasation.  Other precautions involve caution in handling: there must be trained 
personnel, designated areas, and protective clothing (gloves, eyes protector). No pregnant 
staff should handle this or other cytotoxics and there must be adequate disposal of waste 
material.

 - Use with caution or not at all in patients with a history of cardiac disease, hepatic impairment 
(reduce dose), elderly and those who have received myocardial irradiation. 

 - Avoid simultaneous use of radiotherapy.

Pharmaceutical information

• Dosage form into EDL
 - DAUNORUBICIN 20 mg AMPOULES

• Storage
 - Store in airtight containers and protect from light.
 - Store intact vials of powder for injection at room temperature of 15°C to 30°C.
 - Intact vials of solution for injection should be refrigerated at 2°C to 8°C.
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DOCETAXEL 
General information

Antineoplastic agent, antimicrotubular, natural source (plant).

Clinical information
 
• Indications

 - Treatment of breast cancer (locally advanced/ metastatic or adjuvant treatment of operable 
node- positive).

 - Treatment of locally advanced or metastatic non-small cell lung cancer (NSCLC).
 - Hormone refractory.
 - Treatment of metastatic prostate cancer.
 - Treatment of advanced gastric adenocarcinoma locally advanced squamous cell head and 

neck cancer.
 - Pregnancy risk factor D.
 - Lactation: enters breast milk/ not recommended.  

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - Severe hypersensitivity to docetaxel or any component of the formulation.
 - Severe hypersensitivity to other medications containing polysorbate 80.
 - Neutrophil count < 1500 cell/mm3.

• Side effects and toxicity 
 - Dose dependent fluid retention, left ventricular ejection fraction decreased.
 - Neurosensory events.
 - Alopecia, nail disorder, cutaneous events, stomatitis, taste perversion.
 - Myelosuppression, transaminase increased, neuromuscular and skeletal weakness.
 - Pulmonary events

• Drug interactions
 - Avoid concomitant use with any of the following: BCG, natalizumab, pimecrolimus, roflu-

milast, tacrolimus, and live vaccines.
 
• Precautions

 - Avoid use in patients with bilirubin  exceeding upper limit of normal (ULN) or AST and /
or ALT > 1.5 times ULN in conjunction with alkaline phosphatase > 2.5 time ULN, patients 
with abnormal liver function are at increased risk of treatment – related adverse events.

 - Severe hypersensitivity reactions, characterized by generalized rash/ erythema, hypoten-
sion, bronchospasm or anaphylaxis may occur, minor reactions including flushing or local-
ized skin reactions may also occur; do not administer to patients with a history of hypersen-
sitivity to docetaxel or polysorbate 80.

 - Severe fluid retention, characterized by pleural effusion requiring immediate drainage, as-
cites, peripheral edema ( poorly tolerated), dyspnea at rest, cardiac tamponade and weight 
gain ( 2-15 kg) has been reported.

 - Patients with abnormal liver function, those receiving higher doses, and patients with nons-
mall cell lung cancer and a history of prior treatment of platinum derivatives who receive sin-
gle- agent docetaxel at a dose of 100 mg/m2 are at high risk for treatment – related mortality.

 - Patients with an absolute neutrophil count 1500 cells/mm3 should not receive docetaxel.



Page 273

Pharmaceutical information

• Dosage form
 - DOCETAXEL 20 mg/ml, 80mg/ml VIALS

• Storage
 - Store intact vials at 2 to 25 C, protect from light, freezing does not adversely affect the 

product. 
 - If refrigerated, vials should be stored at room temperature for approximately 5 minutes 

before using.
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EPIRUBICIN
General information 

Epirubicin is an anthracycline drug used for chemotherapy. Similarly to other anthracyclines, epi-
rubicin acts by intercalating DNA strands. Intercalation results in complex formation which inhibits 
DNA and RNA synthesis. It also triggers DNA cleavage by topoisomerase II, resulting in mechanisms 
that lead to cell death. Binding to cell membranes and plasma proteins may be involved in the com-
pound’s cytotoxic effects. Epirubicin also generates free radicals that cause cell and DNA damage.

• Indications
 - Breast Cancer: a component of adjuvant therapy in patients with evidence of axillary node 

tumor involvement following resection of primary breast carcinoma; efficacy was estab-
lished in combination with cyclophosphamide and fluorouracil

• Pregnancy
 - Category D

• Lactation
 - Discontinue nursing because of potential risk to nursing infants

• Dosage and administration
General
Optimize results and minimize adverse effects by basing dose on clinical, cardiac, hepatic, renal, 
and hematologic response; patient tolerance; and other chemotherapy or irradiation being used.

IV Administration
Administer slowly into tubing of a freely running IV infusion of 0.9% sodium chloride or 5% 
dextrose injection. Do not use veins over joints or in extremities with compromised venous or 
lymphatic drainage.

Rate of Administration
Usually administered over 3–20 minutes, depending on the volume of the infusion solution and 
the dosage. Rapid administration may cause local erythematous streaking along the vein and/or 
facial flushing.

Dosage
Available as epirubicin hydrochloride; dosage expressed in terms of the salt.

Adults
IV: 100–120 mg/m2 in repeated 3- to 4-week cycles; give total dose for each cycle as a single 
dose on day 1 or as 2 equally divided doses on days 1 and 8.

Adjust dosage after first treatment cycle based on hematologic and nonhematologic toxicities.

If epirubicin hydrochloride dose is divided between days 1 and 8, reduce the day-8 dose of each 
drug to 75% of the day-1 dose if platelet counts and ANCs are 75,000–100,000 and 1000–1499/
mm3, respectively.

If day-8 platelet counts or ANCs are <75,000 or 1000/mm3, respectively, or grade 3 or 4 nonhe-
matologic toxicity has occurred, omit day-8 dose of each drug

• Contraindications
 - Known hypersensitivity to epirubicin, other anthracyclines, anthracenediones, or any ingre-

dient in the formulation.
 - Baseline neutrophil count <1500/mm3.
 - Severe myocardial or hepatic impairment or recent myocardial infarction.
 - Previous anthracycline therapy up to the maximum cumulative dose.
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• Side effects and toxicity
 - Alopecia, nausea/vomiting, myelosuppression (leukopenia, neutropenia, anemia, thrombo-

cytopenia), amenorrhea, mucositis, lethargy, hot flushes (flashes), diarrhea, infection, local 
effects (e.g., venous irritation), conjunctivitis/keratitis, rash/pruritus, skin changes, fever, 
and anorexia.

• Drug interactions
 - Antineoplastic Agents: potential pharmacodynamic interaction: additive pharmacologic 

and toxic effect.
 - Cardioactive Agents: otential pharmacodynamic interaction (potentiation of cardiotoxici-

ty); monitor cardiac function closely with concurrent use of cardioactive drugs that may 
precipitate CHF (e.g., verapamil).

 - Cimetidine: potential pharmacokinetic interaction (increased epirubicin concentrations); 
discontinue during epirubicin therapy.

 - Hepatoactive Drugs: potential pharmacologic or pharmacokinetic interaction.

• Precautions
Adequate Patient Evaluation and Monitoring

 - Administer only under the supervision of qualified clinicians experienced in the use of cytotoxic 
therapy.

- Patients must have recovered from acute toxicities
 - Prior to and during therapy, assess hematopoietic, hepatic, renal, and cardiac function.

Carcinogenicity
 - Possible secondary AML; risk of refractory AML increases with concomitant DNA-dam-

aging antineoplastics, extensive exposure to cytotoxic drugs, or escalation of anthracycline 
doses.

 - The cumulative risk for adjuvant epirubicin therapy-related leukemia is estimated at 0.2 
and 0.8% at 3 and 5 years, respectively.

Fertility
 - Possible chromosomal damage in human spermatozoa; males should utilize effective con-

traceptive methods.
 - Possible irreversible amenorrhea in premenopausal women.

Local Effects
 - Local pain, severe tissue lesions, and severe local necrosis if extravasation occurs. Must not 

be given IM or sub-Q.
 - Possible venous sclerosis if injected into a small vessel or injected repeatedly into the same vein.

Tumor Lysis Syndrome
 - Tumor lysis syndrome may result from extensive purine catabolism accompanying rapid 

cellular destruction; monitor serum uric acid concentration.
 - Minimize or prevent by adequate hydration, alkalinization of the urine, and/or administra-

tion of allopurinol

Pharmaceutical information

• Dosage form into EDL
 - Parenteral, injection, for IV use only
 - 2 mg/mL (50 and 200 mg)

• Storage
 - Parenteral, injection, for IV use: store at 2–8° C. Do not freeze.
 - Protect from light. Discard unused solution within 24 hours after initial entry into vial.



Page 276

ETOPOSIDE
General information

Etoposide is a derivative of podophyllotoxin, antineoplastic agent, topoisomerase 2 inhibitor.

Clinical information 

• Indications
 - Treatment of refractory testicular tumors.
 - Small cell lung carcinoma.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by Protocol 

• Contraindications
 - First trimester of pregnancy.
 - Severe hepatic impairment.
 - Hypersensitivity to etoposide.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Alopecia, nausea and vomiting, anorexia and diarrhea.
 - Irritant to tissues.
 - Myelosuppression, Anemia, leucopenia and thrombocytopenia.
 - Stomatitis and abdominal pain.
 - Hepatic toxicity, peripheral neuropathy and anaphylactic-like reaction.

• Precautions
 - Courses of etoposide should not be repeated more frequently than at intervals of 21 days.

Pharmaceutical information

• Dosage form into EDL
 - ETOPOSIDE VP-16100 mg/5 mL VIAL.

• Storage
 - Store in airtight containers and protect from light.
 - Store intact vials of injection at room temperature of 25°C, do not freeze.
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FLUDARABINE  
General information

Fludarabine is an antimetabolite antineoplastic agent; synthetic purine antagonist.

• Indications
 - Treatment of progressive or refractory B-cell chronic lymphocytic leukemia (CLL).
 - Second-line treatment of low-grade, refractory non-Hodgkin’s lymphoma (NHL).

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration:
 - As prescribed by protocol.

• Contraindications
 - Known hypersensitivity to fludarabine and/or any ingredient in the formulation.
 - Sever renal impairment (Cr CL less than 30 ml/mint).
 - Concurrent use with pentostatin because it may associated with sever fatal pulmonary tox-

icity .

• Side effects and toxicity
 - Common Adverse Effects: Nausea and/or vomiting, anorexia, diarrhea, GI bleeding, fever, 

chills, rash. Urinary tract infection.
 -  Edema, cough, dyspnea, upper respiratory infection, infection. pneumonia.
 -  Angina, arrhythmia. Chest pain, CHF, DVT, hyperglycemia, increase in LDH .
 - Cholelithiasis, weight loss. 
 -  Weakness, pain, malaise, fatigue, paresthesia, visual disturbances.

• Precautions
 -  Higher than recommended doses associated with Neurotoxicity: Severe, potentially irre-

versible or fatal neurologic effects (e.g., delayed, progressive encephalopathy and blindness, 
coma) reported; manifestations usually appear 21–60 days after completion of a course of 
therapy.

 - Risk of severe, cumulative, often reversible, myelosuppression (e.g., anemia, thrombocyto-
penia, neutropenia).

 - Life threatening autoimmune effects including hemolytic anemia, autoimmune thrombocy-
topenia, Evans syndrome and acquired hemophilia have occurred so : monitor closely and 
discontinue if any of these occurs.

Pharmaceutical information

• Dosage form into EDL
Parenteral: 

 - For injection, for IV use only: 50 mg.

• Storage
Parenteral:

 - Powder for Injection: 2–8°C. Do not store at room temperature.
 - Manufacturer recommends using reconstituted solutions within 8 hours after preparation but 

usually reconstituted vials are Stable for 16 days at room temperature or refrigerated.
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FILGRASTIM
General information

Filgrastim is the non-glycosylated recombinant human granulocyte-colony stimulating factor. 
Specialist use only.

Clinical information 

• Indications
 - Stimulation of granulocyte production in chemotherapy- induced neutropenia.
 - Reduction in duration of neutropenia and incidence of febrile neutropenia in toxic chemo-

therapy of non-myeloid malignancy.
 - Reduction in duration of neutropenia in myeloablative therapy followed by bone-marrow 

transplantation.
 - Severe congenital neutropenia, cyclic neutropenia, or idiopathic neutropenia and history of 

severe or recurrent infections.
 - Mobilization of hematopoietic progenitor cells in patients undergoing peripheral blood pro-

genitor cell (PBPC) collection.
 - AML: following induction or consolidation chemotherapy to shorten time to neutrophil 

recovery and reduce the duration of fever.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by Protocol

• Contraindications
 - Severe congenital neutropenia (Kostmann’s syndrome) with abnormal cytogenetics.
 - Pregnancy and breast-feeding.
 - Hypersensitivity to filgrastim, or E. coli derived proteins.

• Side effects and toxicity
 - Transient hypotension, disturbances in liver enzymes and serum uric acid.
 - Thrombocytopenia
 - Fever, petechiae, rash 
 - Bone pain; commonly in the lower back, posterior iliac crest, and sternum.
 - Urinary abnormalities including dysuria.
 - Allergic reactions, proteinuria, hematuria, and transient decrease in blood glucose reported.
 - Long-term use: cutaneous vasculitis may be associated with an increased risk myeloid ma-

lignancy.
 - Splenic enlargement, hepatomegaly, headache, diarrhea, anemia, epistaxis, alopecia, osteo-

porosis, and rash, reactions at injection site.

• Drug interactions
 - No known significant interactions where it is recommended to avoid.
 - Filgrastim may increase the level of bleomycin, topotecan.

 
• Precautions

 - Exert caution in use for tumors with myeloid characteristics (risk of tumor growth), pre-ma-
lignant myeloid conditions, or cases with reduced myeloid precursors.

 - Monitor leukocyte count, platelet count and hemoglobin.
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 - Monitor spleen size.
 - Osteoporotic bone disease (monitor bone density if given for more than 6 months).
 - Does not prevent other toxic-effects of high-dose chemotherapy.
 - Use not recommended in period of 24 hours before to 24 hours after chemotherapy.

Pharmaceutical information

• Dosage form into EDL
 - FILGRASTIM 300 mcg/mL, 1 mL VIAL

• Storage
 - Intact and prefilled syringe should be stored under refrigeration at 2º to 8º c.
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GEMCITABINE  
General information

Gemcitabine is an antimetabolite antineoplastic agent; a synthetic pyrimidine nucleoside.

• Indications
 - Treatment of metastatic breast cancer; inoperable locally-advanced or metastatic non-small 

lung cancer (NSCLC); locally advanced or metastatic pancreatic cancer.
 - Treatment of advanced or relapsed ovarian cancer.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - Known hypersensitivity to gemcitabine or any ingredient in the formulation.

• Side effects and toxicity
 - Common Adverse Effects: Myelosuppression, transient elevations of serum AST and ALT, 

proteinuria, hematuria, nausea, vomiting, pain, fever, fatigue, rash, dyspnea, diarrhea, ede-
ma, flu-like symptoms, infection, alopecia, stomatitis, somnolence, paresthesia, and injec-
tion site reactions.

• Precautions
 - Prolongations the infusion over than 60 minutes and more frequent than weekly dosing have 

been shown to increase toxicity.
 - Hematologic effects: Myelosuppression, including leukopenia, anemia, and thrombocyto-

penia, (usually dose-limiting) may require blood transfusions. Perform a CBC, including 
differential and platelets, prior to each dose; modify dosage accordingly.

 - Pulmonary effects: Severe adverse pulmonary effects, sometimes fatal (e.g., pulmonary ede-
ma, interstitial pneumonitis, pulmonary fibrosis, ARDS), have been reported. Onset of pulmo-
nary symptoms has occurred up to 2 weeks following administration of the last dose; rarely, 
respiratory failure and death have occurred despite discontinuance of therapy.

 - Renal effects: Risk of hemolytic-uremic syndrome and/or renal failure; rarely fatal or re-
quires dialysis despite discontinuance of therapy. Discontinue therapy immediately and con-
sider a diagnosis of hemolytic-uremic syndrome in patients who develop anemia with evi-
dence of microangiopathic hemolysis, elevation of serum bilirubin or LDH, reticulocytosis, 
and/or severe thrombocytopenia with or without evidence of renal failure (e.g., elevation of 
SCR or BUN).

 - Hepatic effects: Severe hepatotoxicity, including hepatic failure and death, has been report-
ed rarely

• Dosage form into EDL
Parenteral: 

 - For injection, for IV infusion: 1g.

• Storage
Parenteral: 

 - Powder for Injection: 20–25°C (may be exposed to 15–30°C); do not refrigerate since crys-
tallization may occur.

 - Solutions are stable for 24 hours at 20–25°C according to the manufacturer.



Page 281

HYDROXYUREA=HYDROXYCARBAMIDE
 

General information
Hydroxyurea is an antimetabolite antineoplastic agent.

Clinical information 

• Indications
 - Treatment of melanoma.
 - Refractory Chronic myeloid leukemia (CML).
 - Various other neoplasms.
 - Recurrent, metastatic, or inoperable ovarian cancer.
 - Radiosensitizing agent in the treatment of squamous cell head and neck cancer.
 - Also used as adjunct in the management of sickle cell patients who have had at least three 

painful crises in the previous 12 months.

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/ not recommended.

• Dosage and administration:
 - As prescribed by protocol.

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to hydroxyurea.
 - Severe bone marrow suppression or severe anemia.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Most common: myelosuppression, nausea and skin reactions.
 - Chills, disorientation, dizziness, drowsiness, fever, hallucinations, headache, malaise, sei-

zure.
 - Alopecia, cutaneous vasculitic toxicities, facial erythema, hyperpigmentation, maculopap-

ular rash, nail atrophy, skin ulcer and skin cancer.
 - Hyperuricemia.

Pharmaceutical information

• Dosage form into EDL
 - HYDROXYUREA 500 mg CAPSULES

• Storage
 - Store in airtight containers in a dry atmosphere.
 - Store at room temperature of 25°C; excursions permitted between 15°C and 30°C.
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IMATINIB 
General information 

Protein-tyrosine Kinase Inhibitor.

Clinical information
 
• Indications

 - Treatment of adult or pediatric patients with Chronic Myeloid Leukemia (CML) with Phil-
adelphia chromosome-positive.

 - Newly diagnosed, blast crisis, accelerated phase or in chronic phase after failure of Interfer-
on-alpha therapy for patients with Philadelphia chromosome-positive.

 - Treatment of adult patients with unrespectable and/or metastatic malignant gastrointestinal 
stromal tumors (GIST). 

 - Philadelphia chromosome-positive patients with acute lymphoblastic leukaemia (ALL) re-
lapsed or refractory.

 - Aggressive systemic mastocytosis, Dermatofibrosarcoma protuberans Hypereosinophilic 
syndrome

 - Myelodysplastic /Myeloproliferative disease associated with platelet derived growth factor 
receptor gene rearrangements.

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/ not recommended. 

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - There are no contraindications listed with the FDA- approved manufacture’s labeling.
 - Canadian labeling; hypersensitivity to imatinib or any component of the formulation.

• Side effects and toxicity
 - Edema/fluid retention, ascites, pulmonary oedema, facial oedema, chest pain, flushing
 - Fatigue, fever, headache, dizziness, insomnia, anxiety, chills.
 - Rash, alopecia, dry skin, photosensitivity.
 - Nausea, diarrhea, vomiting, abdominal pain, anorexia, weight gain, dyspepsia, constipation, 

stomatitis.
 - Hemorrhage, thrombocytopenia, hepatotoxicity.
 - Muscle cramps, arthralgia, joint pain, myalgia, weakness.
 - Periorbital oedema, lacrimination increased, blurred vision dry eyes. 
 - Serum creatinine increased.
 - Nasopharyngitis, cough, dyspnea, upper respiratory tract infection, sinusitis.
 - Night sweats, infection without Neutropenia, diaphoresis.

• Drug interactions
 - Avoid concomitant use with: alfuzocin, BCG, conivaptan, dronedarone, eplerenone, everoli-

mus, halofantrine, lurasidone, natalizumab, nilotinib, nisoldipine, pimecrolimus, ranolazine, 
rivaroxaban, roflumilast, romidepsin, salmetrol, silodosin, tacrolimus, tamsulsion, thiorid-
zine, tolvapatean, live vaccines.

• Precautions
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 - Acute liver failure with concurrent regular administration paracetamol.
 - Severe fluid retention has been reported.
 - GI bleeding from intra-abdominal or intra-hepatic tumor sites.
 - Monitor complete blood counts and liver functions.
 - Sever bullous dermatologic reactions have been reported.

Pharmaceutical information

• Dosage form 
 - IMATINIB 400 mg TABLET. 

• Storage
 - Tablets should be left in the blister pack until required for use. 
 - Do not store above30°C. 
 - Protect from moisture
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INTERFERON ALPHA – 2a
General information

Interferons are naturally occurring proteins with antiviral, antiproliferative and immunomodula-
tory activity.

Clinical information 
• Indications

 - AIDS related Karposi’s sarcoma, condyloma acuminate. Hairy cell leukemia, chronic my-
elogenous leukemia, recurrent or metastatic renal cell carcinoma, progressive cutaneous 
T-cell lymphoma, follicular non-Hodgkin’s lymphoma.

 - Malignant melanoma.
 - Also: chronic active hepatitis B and chronic hepatitis C.

• Pregnancy risk factor C 
 - Risk factor X in combination with ribavirin.

• Lactation 
 - Enters breast/ not recommended.

• Dosage and administration
 - As prescribed by Protocol.

• Contraindications
 - Patients with severe cardiac, renal, hepatic or CNS disorders.
 - Pregnancy.

• Side effects and toxicity
 - Nausea, influenza-like symptoms, lethargy, fatigue, fever, chills, chest pain, ocular side-ef-

fects and depression (suicidal behavior reported).
 - Irritability, pain, dizziness, amnesia, concentration impaired, malaise, confusion and insomnia.
 - Alopecia, rash, pruritus amenorrhea, anorexia, nausea, vomiting and constipation.
 - Xerostomia, taste alteration, abdominal pain, gingivitis, weight loss, neutropenia, leukope-

nia, anemia and thrombocytopenia.
 - Cardiovascular problems: hypotension, hypertension, and arrhythmias.
 - Nephrotoxicity and hepatotoxicity also reported.
 - Other side-effects: Hypersensitivity reactions, thyroid abnormalities, hyperglycaemia, pso-

riasiform rash, confusion, and seizures and coma. 

• Drug interactions
 - Theophylline: interferon alfa inhibits metabolism of theophylline (enhanced effect).
 - Avoid use with telbivudine.

• Precautions
 - DRIVING: Interferons may affect the ability to drive or operate machinery.
 - May cause or aggravate fatal or life-threatening autoimmune disorders, neuropsychiatric 

symptoms (including suicidal behaviors, depression), ischemia, and or infectious disorders.

Pharmaceutical information

• Dosage form into EDL
 - INTERFERON ALPHA 2a, 3 MILLION IU VIAL.

•  Storage
 - Intact and prefilled syringe should be stored under refrigeration at 2º to 8º c.
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ISOFOSFAMIDE
General information 

Isophosphamide, also called ifosfamide is a nitrogen mustard alkylating,  an anti-neoplastic and 
immune suppressive drug that is widely used in pediatric oncology.  

Clinical information

• Indications
 - Testicular Cancer: component of various chemotherapeutic regimens as third-line therapy 

for recurrent or refractory germ cell testicular cancer.

 - Soft Tissue Sarcomas: component of various chemotherapeutic regimens in conjunction 
with surgery and/or radiation therapy in the treatment of various soft tissue sarcomas.

 - Osteosarcoma: used alone or in conjunction with other drugs (e.g., etoposide) for treatment 
of localized, metastatic, and recurrent osteosarcoma.

 - Bladder Cancer: used alone or in combination with other antineoplastic agents for treatment 
of advanced or metastatic bladder cancer.

 - Small Cell Lung Cancer: treatment of small cell lung cancer as part of a combination regi-
men. 

 - Cervical Cancer: component of various combination regimens (e.g., cisplatin and ifosfamide 
with or without bleomycin) for the treatment of metastatic or recurrent cervical cancer.

 - Ovarian Cancer: used alone or in conjunction with other antineoplastic agents for second-line 
(salvage) therapy in patients with advanced or recurrent ovarian carcinoma.

 - Non-Hodgkin’s Lymphoma: treatment of advanced small non-cleaved cell lymphoma 
(Burkitt’s and non-Burkitt’s) in children as part of a combination regimen.

• Pregnancy risk factor D

• Lactation
 - Distributed into milk. Discontinue nursing or the drug.

• Dosage and administration
 - Administer by slow IV infusion. 
 - Handle cautiously (e.g., use protective gloves), avoid exposure during handling and prepara-

tion of IV solution. If skin or mucosal contact occurs, immediately wash skin with soap and 
water and flush mucosa with water.

 - Administer as a slow IV infusion over a period of ≥30 minutes. 

Adults
 - Testicular Cancer, IV
 - 1.2 g/m2 daily for 5 consecutive days.  Repeat course of therapy every 3 weeks (or following 

recovery of patient’s hematologic functions to within acceptable limits), usually given for a 
total of 4 courses.

• Contraindications
 - Severe bone marrow depression.
 - Known hypersensitivity to ifosfamide or any ingredient in the formulation.

• Side effects and toxicity
 - The most common side effects are: alopecia, nausea/vomiting, hematuria, CNS toxicity, in-

fection, and  renal impairment.
• Drug interactions
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 - Potential pharmacokinetic interaction (increased or decreased metabolism of ifosfamide); 
may result in increased or decreased conversion to active metabolites. Ifosfamide may in-
crease the hypoprothrombinemic effect of warfarin.

• Precautions
 - Wound Healing: may interfere with normal wound healing.
 - Pediatric Use: safety and efficacy not established, it has been used in children 15 days to 17 

years of age for the treatment of certain malignancies (e.g., Ewing’s sarcoma, rhabdomyo-
sarcoma, Wilms’ tumor); adverse effects reported in these children appear to be similar to 
those reported in adults. 

 - Children ≤5 years of age may be more susceptible to ifosfamide-induced renal toxicity than 
older children or adults. 

 - Geriatric Use: select dosage based on the clinical, renal, and hematologic response and tol-
erance of the patient; consider age-related decrease in hepatic, renal and/or hematopoietic 
function. 

 - Renal Impairment: use with caution. Possible increased risk of nephrotoxicity and neuro-
toxicity.

Pharmaceutical information

• Dosage form into EDL
 - ISOPHOSPHAMIDE 2 g PARENTERAL INJECTION, POWDER FOR I.V INFUSION.

• Storage
 - Parenteral injection
 - Store at 20–25°C. 
 - Protect from temperature >30°C
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MEGESTROL 
General information

Megestrol is an Antineoplastic agent, hormone, appetite stimulant, progestin.

Clinical information 

• Indications
 - Palliative treatment of Breast cancer and  endometrial cancer
 - Also, treatment of anorexia, cachexia and unexplained significant weight loss in patients 

with AIDS.

• Pregnancy risk factor
 - D (tablet) 
 - X (suspension)

• Lactation
 - Enters breast milk/ not recommended.

• Dosage and administration
 - Breast cancer:  40mg 4 times a day.
 - Endometrial cancer: 40-320 mg daily in divided doses; use for 2 months to determine effica-

cy; maximum doses up to 800 mg/day.

• Contraindications
 - Known hypersensitivity to megestrol or any ingredient in the formulation.
 - Pregnancy.

• Side effects and toxicity
 - Most common: nausea, fluid retention and weight gain
 - Acne, urticaria, gastrointestinal disturbances, changes in libido, breast discomfort, premen-

strual symptoms, irregular menstrual cycles.
 - Hypertension, cardiomyopathy, chest pain, palpitation and heart failure.
 - Headache, insomnia, fever, pain, abnormal thinking, confusion, depression, hypoesthesia, 

seizure, mood changes, malaise and lethargy.
 - , somnolence, alopecia, hirsutism, anaphylactic-like reaction, rarely jaundice.
 - Hyperglycemia, gynecomasitia, adrenal insufficiency. Anemia, leukopenia.

• Drug interactions
 - Avoid concomitant use with dofetilide.

• Precautions
 - Tumor response and treatment toxicity should be carefully monitored.
 - Use with caution in diabetes, hypertension, cardiac or renal disease, particularly because 

progestagens in high doses cause water and salt retention.

Pharmaceutical information

• Dosage form into EDL
 - MEGESTROL ACETATE 40 mg TABLETS.

• Storage
 - Protect from light.
 - Tablet: store at 25°C; excursions permitted to 15°C to 30°C, and protect from heat.
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METHOTREXATE 
General information

Methotrexate is an antimetabolite antineoplastic that inhibits the enzyme dihydrofolate reductase, 
essential for the synthesis of purines and pyrimidines with immunosuppressant activity.

Clinical information 
 

• Indications
 - Treatment of acute lymphoblastic leukemia (ALL).
 - Maintenance therapy of childhood lymphoblastic leukemia.
 - Prophylaxis and treatment of meningeal leukemia (intrathecal).
 - Treatment of trophoblastic neoplasms like Choriocarcinoma and other gestational tropho-

blastic tumors. And also for a number of solid tumors like breast cancer, head and neck 
cancer, lung cancer and osteosarcoma.

 - Treatment of advanced non-Hodgkin’s lymphomas (NHL).
 - Also for non-malignant disorders: resistant psoriasis and severe rheumatoid arthritis; includ-

ing polyarticular-course juvenile rheumatoid arthritis (JRA).

• Pregnancy risk factor X

• Lactation 
 - Enters breast milk/ not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - Pregnancy and breast-feeding.
 - Significant renal impairment. Severe hepatic impairment. Significant pleural effusion or as-

cites.
 - Immunodeficiency syndromes
 - Pre-existing blood dyscrasias.

• Side effects and toxicity
 - Arachnoiditis, subacute toxicity, demyelinating encephalopathy.
 - Hyperuricemia.
 - Blurred vision, reddening of skin.
 - Liver cirrhosis and portal fibrosis, cystitis.
 - See side-effects of cytotoxics above.
 - Myelosuppression, mucositis and rarely pneumonitis.
 - Hematopoietic suppression may occur abruptly, also liver toxicity reported.

• Drug interactions
 - Analgesics (aspirin, azapropazone -avoid concomitant use-, diclofenac, ibuprofen, indo-

methacin, ketoprofen, meloxicam, naproxen, phenylbutazone and other NSAIDs), Uricos-
urics (probenecid): excretion reduced (increased risk of toxicity).

 - Antibacterials (cotrimoxazole and trimethoprim), antiepileptics (phenytoin), antimalarials 
(pyrimethamine): antifolate effect increased by; excretion reduced by penicillins (increased 
risk of toxicity).

 - Cyclosporine: increased toxicity.
 - Retinoids: plasma concentration of methotrexate increased by acitretin and increased risk 

of hepatotoxicity.
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• Precautions
 - When methotrexate is given in high doses, folinic acid should also be given in order to min-

imize its severe hematological and gastrointestinal toxicity. 
 - Monitor renal and liver function before and during treatment. Reduce dose in renal impair-

ment. Dose-related toxicity in hepatic impairment.
 - Systemic toxicity may occur following intrathecal administration and blood counts should 

be carefully monitored.
 - Extreme caution in peptic ulceration, ulcerative colitis, diarrhea and ulcerative stomatitis.
 - Elderly. Porphyria.
 - Patients should be advised to avoid self-medication with over-the-counter aspirin or ibu-

profen. 

Pharmaceutical information

• Dosage form into EDL
 - METHOTREXATE SODIUM 2.5 mg TABLETS.
 - METHOTREXATE SODIUM 50 mg VIAL.
 - METHOTREXATE SODIUM 500 mg VIAL.

• Storage
 - Store in airtight containers and protect from light.
 - Store at room temperature.
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MELPHALAN
General information

Melphalan is an alkylating antineoplastic agent.

Clinical information 

• Indications
 - Palliative treatment of multiple Myeloma.
 - Palliative treatment of nonresectable epithelial ovarian carcinoma.

• Pregnancy risk factor D

• Lactation
 - excretion in breast milk unknown/not recommended

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to melphalan.
 - Patients whose disease was resistant to prior melphalan therapy.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Severe effects on gametogenesis 
 - An increase in the incidence of acute non-lymphocytic leukemia.
 - Delayed bone marrow toxicity.
 - Rashes.
 - Myelosuppression, leukopenia, thrombocytopenia and anemia. 
 - Nausea and vomiting, oral ulceration.
 - Secondary malignancy.

• Drug interactions
 - Carmustine: possible reduced threshold for carmustine-induced pulmonary toxicity with IV 

melphalan
 - Cimetidine: possible reduced serum melphalan concentrations secondary to cimetidine-in-

duced inhibition of GI absorption of melphalan.
 - Cisplatin: possible decreased clearance of melphalan secondary to cisplatin-induced renal 

impairment
 - Cyclosporine: possible increased risk of cyclosporine-induced nephrotoxicity.
 - Interferon alfa: Interferon alfa-induced fever may increase plasma elimination of melphalan.
 - Nalidixic acid: possible increased incidence of severe hemorrhagic necrotic enterocolitis in 

pediatric patients.

• Precautions
 - Renal impairment. 
 - Produces chromosomal changes and is potentially mutagenic and leukemogenic.

Pharmaceutical information
• Dosage form into EDL

 - MELPAHALAN 2 mg TABLETS.

• Storage
 - Tablet: Store in refrigerator at 2°C to 8°C.
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MERCAPTOPURINE
General information

Mercaptopurine is an antimetabolite antineoplastic that inhibits purine metabolism with immuno-
suppressant effect. 

Clinical information 

• Indications
 - Acute lymphoblastic leukaemia (ALL) (maintenance and induction therapy).

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/ not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to mercaptopurine.
 - Patients whose disease showed prior resistance to mercaptopurine or thioguanine.
 - Severe liver disease.
 - Severe bone marrow suppression.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Hepatic toxicity and pancreatitis.
 - Myelosuppression, leukopenia, thrombocytopenia and anemia. 
 - Drug fever, hyperpigmentation, rash,
 - Hyperuricemia, mucositis.

• Drug interactions
 - Allopurinol: enhancement of effect (increased toxicity).

• Precautions
 - Adjust dose individually.
 - Reduce dose if allopurinol is being taken.  

Pharmaceutical information

• Dosage form into EDL
 - MERCAPTOPURINE 50 mg TABLETS.

• Storage
 - Protect from light and moisture.
 - Store at room temperature at 15°C to 25°C.
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MESNA 
General information

Antidote, Uroportectant.

Clinical information
 

• Indications       
 - Preventative agent to reduce the incidence ifosfamide- induced hemorrhagic cystitis.

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/ not recommended.  

• Dosage and administration
 - As prescribed by protocol.

 
• Contraindications

 - Hypersensitivity to mesna, or other thiol compounds, vitamin B12 or to any component in 
the formulation.

• Side effects and toxicity
 - Flushing.
 - Dizziness, fever, headache, somnolence.
 - Rash.
 - Anorexia, constipation, diarrhea, nausea, vomiting.
 - Local injection site reaction.
 - Cough, pharyngitis, rhinitis.
 - Flu- like symptoms.  

• Drug interactions
 - There are no known significant interactions involving an increase or decrease in effect or 

avoiding concomitant use. 

• Precautions
 - Allergic reactions have been reported.
 - Don’t use in neonates or infants associated with gasping syndrome).

Pharmaceutical information

• Dosage form
 - Injection, solution, 400 mg vial

• Storage
 - Store intact vials at room temperature. 
 - Opened multidose vials may be stored and used for up to 8 days after opening. 
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MITOMYCIN
General information

Mitomycin is an antineoplastic antibiotic. 

Clinical information 

• Indications
 - Treatment of adenocarcinoma of stomach or pancreas.

• Pregnancy risk factor D

• Lactation 
 - Enters breast milk/ not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - First trimester of pregnancy.
 - Hypersensitivity to mitomycin.
 - Thrombocytopenia, coagulation disorders and increased bleeding tendency.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Delayed bone-marrow toxicity, prolonged use may result in permanent bone-marrow dam-

age, lung fibrosis and renal damage.
 - Irritant to tissues.
 - Congestive heart failure (CHF), fever, alopecia, nausea, vomiting and anorexia.
 - Anemia and myelosuppression.
 - Nail banding and discoloration.

• Precautions
 - Avoid simultaneous use of radiotherapy.
 - The drug is an irritant; it therefore has to be given by IV injection and much care taken to 

avoid extravasation. Other precautions involve caution in handling: there must be trained 
personnel, designated areas, and protective clothing (gloves, eyes protector). No pregnant 
staff should handle this or other cytotoxics and there must be adequate disposal of waste 
material.

 - Hemolytic uremic syndrome, potentially fatal, has been reported.
 - Mitomycin is potent vesicant.

Pharmaceutical information

• Dosage form into EDL
 - MITOMYCIN 10 mg VIAL.

• Storage
 - Store in airtight containers and protect from light.
 - Store intact vials at controlled room temperature.
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MITOZANTRONE=MITOXANTRONE
General information

Mitozantrone is an antineoplastic antibiotic and an anthracycline derivative. It is relatively well 
tolerated.

Clinical information 

• Indications:
 - Treatment of acute non-lymphocytic leukemias (ANLL).
 - Treatment of advanced hormone-refractory prostate cancer.
 - Treatment of secondary progressive or relapsing-remitting multiple sclerosis (MS).

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - First trimester of pregnancy.
 - Hyper sensitivity to mitoxantrone.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Dose-related cardiotoxicity, edema, arrhythmia, cardiac function changes, and ECG chang-

es.
 - Fever, headache, pain, alopecia, and nail bed changes.
 - Menstrual disorder, amenorrhea, hyperglycemia, nausea, vomiting, diarrhea, mucositis, sto-

matitis, anorexia, weight gain/loss, constipation, GI bleeding, abdominal pain and dyspepsia.
 - Neutropenia, leukopenia, lymphopenia, thrombocytopenia, and neutropenic fever.

• Precautions
 - Cardiac examinations are recommended after cumulative dose. If this cardiac toxicity ap-

pears, withdrawal treatment.
 - Avoid simultaneous use of radiotherapy.
 - Treatment with mitoxantrone increases the risk of developing secondary AML in patients 

with cancer and in patients with MS.

Pharmaceutical information

• Dosage form into EDL
 - MITOXANTRONE HCl 20 mg VIAL

• Storage
 - Store in airtight containers.
 - Store intact vials at 15°C to 25°C, do not freeze.
 - Opened vials may be stored at room temperature for 7 days or under refrigeration for up to 

14 days.
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OXALIPLATIN
General information 

Oxaliplatin is a platinum-based antineoplastic agent that is used in cancer chemotherapy. The 
cytotoxicity of platinum compounds is thought to result from inhibition of DNA synthesis in cancer 
cells. Oxaliplatin has anti-tumor activity against colon carcinoma through its (non-targeted) cytotox-
ic effects. Oxaliplatin functions by forming both inter- and intra- strand cross links in DNA. Cross 
links in DNA prevent DNA replication and transcription, resulting in cell death.

Clinical information
• Indications

 - Used in combination with fluorouracil and leucovorin as adjuvant therapy for stage III colon 
cancer.

 - Used in combination with fluorouracil and leucovorin for the treatment of advanced carcinoma 
of the colon or rectum. Evaluated as first-line therapy for unresectable colorectal cancer and as 
second-line therapy in patients whose disease recurred or progressed during or within 6 months 
following first-line therapy with fluorouracil, leucovorin, and irinotecan.

 - Combination regimen of oxaliplatin, fluorouracil, and leucovorin considered one of the reg-
imens of choice for metastatic colorectal cancer by some clinicians.

• Pregnancy Category D
• Lactation

 - Not known whether oxaliplatin or its metabolites are distributed into milk; discontinue nursing 
or the drug.

• Dosage and administration
General
Administer on day 1 as part of a 2-day combination regimen.
Premedication with antiemetics, including selective inhibitors of type 3 serotonergic (5-HT3) re-
ceptors (e.g., dolasetron, granisetron, ondansetron) with or without dexamethasone, recommended 
prior to each 2-day cycle.

IV Administration
Flush infusion line with 5% dextrose injection prior to administration of oxaliplatin or any con-
comitant drug.

Administer leucovorin by IV infusion concurrently with oxaliplatin but in a separate container 
using a Y-type administration set. Administer fluorouracil by direct IV injection (over 2–4 min-
utes), then by IV infusion. 

Reconstitution
Reconstitute vial containing 50 or 100 mg of oxaliplatin powder with 10 or 20 mL, respectively, 
of water for injection or 5% dextrose injection to provide a solution containing 5 mg/mL.

Rate of Administration
Administer oxaliplatin over 2 hours.

Dosage
Stage III Colon Cancer (Adjuvant Therapy)
IV: Administer oxaliplatin/fluorouracil/leucovorin regimen over 2 consecutive days.
On day 1, administer oxaliplatin 85 mg/m2 concurrently with leucovorin 200 mg/m2 (in separate 
containers) by IV infusion over 2 hours. Then administer fluorouracil 400 mg/m2 by IV injection 
over 2–4 minutes, followed by fluorouracil 600 mg/m2 by IV infusion over 22 hours.
On day 2, administer leucovorin 200 mg/m2 by IV infusion over 2 hours. Then administer fluo-
rouracil 400 mg/m2 by IV injection over 2–4 minutes, followed by fluorouracil 600 mg/m2 by 
IV infusion over 22 hours.
Repeat regimen at intervals of 2 weeks for a total of 12 cycles (6 months).
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Advanced Colorectal Cancer
IV: administer oxaliplatin/fluorouracil/leucovorin (FOLFOX4) regimen over 2 consecutive days.
On day 1, administer oxaliplatin 85 mg/m2 concurrently with leucovorin 200 mg/m2 (in separate 
containers) by IV infusion over 2 hours. Then administer fluorouracil 400 mg/m2 by IV injection 
over 2–4 minutes, followed by fluorouracil 600 mg/m2 by IV infusion over 22 hours.
On day 2, administer leucovorin 200 mg/m2 by IV infusion over 2 hours. Then administer fluo-
rouracil 400 mg/m2 by IV injection over 2–4 minutes, followed by fluorouracil 600 mg/m2 by 
IV infusion over 22 hours.
Repeat regimen at intervals of 2 weeks. Continue therapy until disease progression or unaccept-
able toxicity occurs.

Dosage Modification for Toxicity in Advanced Colorectal Cancer
IV: to minimize acute toxicities, administer oxaliplatin over 6 hours; adjustment of infusion 
duration for fluorouracil or leucovorin not necessary.
If persistent grade 2 adverse neurosensory effects occur, consider reducing the oxaliplatin dos-
age to 65 mg/m2; dosage modification for fluorouracil or leucovorin not required. Consider drug 
discontinuance if persistent grade 3 neurosensory effects occur.
• Contraindications

 - Known hypersensitivity to oxaliplatin, any ingredient in the formulation, or other plati-
num-containing compound.

• Side effects and toxicity
 - Peripheral sensory neuropathies, fatigue, neutropenia, thrombocytopenia, anemia, nausea, 

vomiting, diarrhea, mucositis, increases in ALT, AST, and alkaline phosphatase concentrations.

• Drug interactions
 - Anticoagulants, oral warfarin: possible prolonged PT and INR; hemorrhage reported.
 - Erythromycin: platinum displacement from protein binding sites not observed in vitro.
 - Fluorouracil: pharmacokinetic interaction unlikely when recommended dosages and admin-

istration schedule are used. 
 - Granisetron: platinum displacement from protein binding sites not observed in vitro.
 - Irinotecan: pharmacokinetic interaction unlikely.
 - Paclitaxel: platinum displacement from protein binding sites not observed in vitro.
 - Salicylates: platinum displacement from protein binding sites not observed in vitro.
 - Topotecan: pharmacokinetic interaction unlikely.
 - Valproate sodium: platinum displacement from protein binding sites not observed in vitro.

• Precautions
Anaphylaxis
Risk of anaphylactic/anaphylactoid and other hypersensitivity reactions (e.g., rash, urticaria, 
erythema, pruritus, flushing, infusion-associated diarrhea, dyspnea, bronchospasm, diaphoresis, 
hypotension, chest pain, disorientation, syncope). It can be fatal. Similar in nature and severity 
to those associated with other platinum-containing antineoplastic agents may occur within min-
utes following administration and during any cycle of therapy.
If an allergic reaction occurs, institute appropriate supportive therapy.1 Epinephrine, corticoste-
roids, and antihistamines have been used to alleviate symptoms; discontinuance of therapy may 
be required.

Pharmaceutical information
• Dosage form into EDL
Parenteral, for injection, for IV infusion, 

 - OXALIPLATIN 50 MG VIAL 
 - OXALIPLATIN 100 MG VIAL 

• Storage
 - Powder for Injection.
 - Store at 25°C (may be exposed to 15–30°C).
 - Following reconstitution, store in original vial at 2–8°C.
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PACLITAXEL  
General information

Paclitaxel is an antineoplastic agent; antimicrotubular, natural source derivatives, taxane deriv-
ative.

• Indications
 - Treatment of breast, non-small cell lung, and ovarian cancers.
 - Treatment of AIDS-related Kaposi’s sarcoma (KS).

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
Conventional Paclitaxel:

 - Known hypersensitivity to paclitaxel, polyoxyl 35 castor oil (Cremophor EL, polyethoxyl-
ated castor oil), or any other ingredient in the formulation.

 - Baseline neutrophil counts <1500/mm3 in patients with solid tumors.
 - Baseline neutrophil counts <1000/mm3 in patients with AIDS-related Kaposi’s sarcoma.
 - Albumin-bound Paclitaxel:
 - Baseline neutrophil counts <1500/mm3

• Side effects and toxicity
 - Common Adverse Effects: Alopecia, myelosuppression (neutropenia, leukopenia, anemia), 

neuropathy (peripheral, sensory), myalgia/arthralgia, nausea and vomiting, diarrhea, muco-
sitis, asthenia.

 - Cardiovascular effects: Hypotension, bradycardia, and hypertension reported during infu-
sion of conventional paclitaxel; interruption of therapy not needed for mild symptoms. In-
terruption or discontinuance may be needed because of initial or recurrent hypertension. 
Injection site reaction Increase of alkaline phosphatase, AST, and creatinine 

• Precautions
 - Administer only under the supervision of qualified clinicians experienced in the use of cy-

totoxic therapy.
 - Patients must have recovered from acute toxicities (e.g., neutrophils >1500/mm3 [>1000/

mm3 for patients with Kaposi’s sarcoma], platelets >100,000/mm3) of previous cytotoxic 
therapy before each cycle.

 - Prior to and during therapy with conventional paclitaxel, assess blood cell counts, serum 
bilirubin, and AST and/or ALT.

 - Prior to and during therapy with albumin-bound paclitaxel, assess blood cell counts.
 - Hematologic effects: Dose-dependent and dose-limiting bone marrow suppression (mainly 

neutropenia). Thrombocytopenia occurs less commonly than neutropenia.
 - Cardiovascular effects: Severe conduction abnormalities documented with conventional 

paclitaxel; pacemaker placement needed in some patients. Institute appropriate therapy if 
clinically important conduction abnormalities occur; perform continuous cardiac monitoring 
during subsequent cycles. Monitor vital signs frequently during conventional paclitaxel ad-
ministration, especially during the first hour of the infusion. Continuous cardiac monitoring 
not required except in patients with serious conduction abnormalities.
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• Dosage form into EDL
Parenteral: 

 - PACLITAXEL 150 MG VIAL
 - PACLITAXEL 300 MG VIAL

• Storage 
Parenteral:

 - For Injection Concentrate (Conventional Paclitaxel): 20–25°C in the original package to 
protect from light.
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PAMIDRONIC ACID
General information 

Pamidronic acid or pamidronate disodium is a nitrogen containing bisphosphonate. It is used to 
prevent bone loss, and treat osteoporosis. It is also used to strengthen bone in Paget’s disease, to 
prevent bone loss due to steroid use, and in certain cancers with high propensity to bone, such as 
multiple myeloma. The principal pharmacologic action of pamidronic acid is inhibition of bone 
resorption. Although the mechanism of antiresorptive action is not completely understood, several 
factors are thought to contribute to this action. Pamidronic acid adsorbs to calcium phosphate (hy-
droxyapatite) crystals in bone and may directly block dissolution of this mineral component of bone. 

Clinical information
• Indications

 - Hypercalcemia of Malignancy: Pamidronic acid, in conjunction with adequate hydration, is 
indicated for the treatment of moderate or severe hypercalcemia associated with malignancy, 
with or without bone metastases. Patients who have either epidermoid or non-epidermoid 
tumors respond to treatment with pamidronic acid. 

 - Paget’s disease: Pamidronic acid is indicated for the treatment of patients with moder-
ate to severe Paget’s disease of bone. The effectiveness of pamidronic acid was demon-
strated primarily in patients with serum alkaline phosphatase ≥3 times the upper limit 
of normal. 

 - Osteolytic Bone Metastases of Breast Cancer and Osteolytic Lesions of Multiple Myeloma: 
Pamidronic acid is indicated, in conjunction with standard antineoplastic therapy, for the 
treatment of osteolytic bone metastases of breast cancer and osteolytic lesions of multiple 
myeloma. Pamidronic acid  treatment effect appeared to be smaller in the study of breast 
cancer patients receiving hormonal therapy than in the study of those receiving chemothera-
py, however, overall evidence of clinical benefit has been demonstrated.

• Pregnancy risk factor D
Pregnancy consideration: 
There are no adequate data from the use of pamidronate in pregnant women. There is no un-
equivocal evidence for teratogenicity in animal studies. Pamidronate may pose a risk to the fetus/
newborn child through its pharmacological action on calcium homeostasis. When administered 
during the entire period of gestation in animals, pamidronate can cause bone mineralization 
defects, especially in long bones, resulting in angular distortion. The potential risk for humans 
is unknown. Therefore, pamidronate should not be administered to pregnant women except in 
cases of life-threatening hypercalcemia.

• Lactation
Very limited experience indicates maternal milk levels of pamidronate under the limit of de-
tection. Moreover the oral bioavailability is poor so the total absorption of pamidronate by a 
breastfed infant is not likely. However due to extremely limited experience and the potential of 
pamidronate to have an important impact on bone mineralization breastfeeding during the ther-
apy is not recommended.

• Dosage and administration
Hypercalcemia of Malignancy
Consideration should be given to the severity of as well as the symptoms of hypercalcemia. 
Vigorous saline hydration alone may be sufficient for treating mild, asymptomatic hypercal-
cemia. Overhydration should be avoided in patients who have potential for cardiac failure. In 
hypercalcemia associated with hematologic malignancies, the use of glucocorticoid therapy may 
be helpful.
Moderate Hypercalcemia
The recommended dose of pamidronic acid  in moderate hypercalcemia is 60 to 90 mg given as 
a single-dose, intravenous infusion over 2 to 24 hours. Longer infusions (i.e., >2 hours) may re-
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duce the risk for renal toxicity, particularly in patients with pre-existing renal insufficiency.
Severe Hypercalcemia
The recommended dose of pamidronic acid in severe hypercalcemia is 90 mg given as a sin-
gle-dose, intravenous infusion over 2 to 24 hours. Longer infusions (i.e., >2 hours) may reduce 
the risk for renal toxicity, particularly in patients with preexisting renal insufficiency.
Paget’s disease
The recommended dose of pamidronic acid  in patients with moderate to severe Paget’s disease 
of bone is 30 mg daily, administered as a 4-hour infusion on 3 consecutive days for a total dose 
of 90 mg.
Osteolytic Bone Lesions of Multiple Myeloma
The recommended dose of pamidronic acid in patients with osteolytic bone lesions of multiple 
myeloma is 90 mg administered as a 4-hour infusion given on a monthly basis.

• Contraindications
 - Pamidronic acid is contraindicated in patients with known hypersensitivity to pamidronate 

or to other bisphosphonates, or to any of the excipients of the product.

• Side effects and toxicity
 - General: Fluid overload, generalized pain
 - Cardiovascular:  Hypertension
 - Gastrointestinal: Abdominal pain, anorexia, constipation, nausea, vomiting
 - Genitourinary: Urinary tract infection
 - Musculoskeletal: Bone pain
 - Laboratory Abnormality: Anemia, hypokalemia, hypomagnesaemia, hypophosphatemia

Many of these adverse experiences may have been related to the underlying disease state.
• Drug interactions

 - Concomitant administration of a loop diuretic had no effect on the calcium-lowering action 
of pamidronic acid.

 - Caution is indicated when pamidronic acid is used with other potentially nephrotoxic drugs.
 - In multiple myeloma patients, the risk of renal dysfunction may be increased when pamid-

ronic acid  is used in combination with thalidomide
• Precautions

 - Pamidronic acid must never be given as a bolus injection, but should always be diluted and 
given as a slow intravenous infusion.

 - Patients must be assessed prior to administration of pamidronic acid to assure that they are 
appropriately hydrated. This is especially important for patients receiving diuretic therapy.

 - Standard hypercalcemia-related metabolic parameters including serum calcium and phos-
phate should be monitored following initiation of therapy with pamidronic acid. Patients 
who have undergone thyroid surgery may be particularly susceptible to develop hypocalcae-
mia due to relative hypoparathyroidism.

 - Convulsions have been occurred in some patients with tumor-induced hypercalcemia due to 
electrolyte changes associated with this condition and its effective treatment.

 - In patients with cardiac disease, especially in the elderly, additional saline overload may 
precipitate cardiac failure (left ventricular failure or congestive heart failure). Fever (influ-
enza-like symptoms) may also contribute to this deterioration.

 - Patients with anemia, leukopenia or thrombocytopenia should have regular hematology assessments.
 - The safety and efficacy of pamidronate disodium in children and adolescents (< 18 years) 

has not been established.

Pharmaceutical information

• Dosage form into EDL
Parenteral injection:

 - PAMIDRONIC ACID 30 mg VIAL

• Storage
 - This product does not require any special storage conditions.
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THIOGUANINE=TIOGUANINE
General information

Thioguanine is an antimetabolite antineoplastic agent.

Clinical information 

• Indications
 - Acute myeloid leukemia (AML).

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by a specialist: initially 2-2.5 mg/kg daily.

• Contraindications
 - First trimester of pregnancy.
 - Prior resistance to thioguanine.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Fluid retention and hyperuricemia.
 - Anorexia, intestinal necrosis, nausea, vomiting, stomatitis, splenomegaly.
 - Anemia, bleeding, granulocytopenia, leukopenia, pancytopenia, and thrombocytopenia. 
 - Hepatic toxicity.

• Precautions
 - Reduce dose in renal impairment.
 - Adequate hydration and prophylactic allopurinol to prevent hyperuricemia  

Pharmaceutical information

• Dosage form into EDL
 - THIOGUANINE 40 mg TABLETS.

• Storage
 - Store in airtight containers.
 - Store tablet at room temperature at 15°C to 25°C.
 - Protect from moisture.
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VINBLASTINE 
General information

Vinblastine is a vinca alkaloid with antineoplastic properties derived from Vinca rosacea. 

Clinical information 

• Indications
 - Acute leukaemias, Hodgkin’s and non-Hodgkin’s lymphomas and solid tumors (breast and 

lung cancer).
 - Testicular cancer, mycosis fungoides, Kaposi’s sarcoma, histocytosis and choriocarcinoma.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - First trimester of pregnancy.
 - Significant granulocytopenia.
 - Presence of bacterial infection.
 - I.T. administration is contraindicated.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Neurotoxicity: peripheral or autonomic neuropathy, peripheral paraesthesia, loss of deep 

tendon reflexes, abdominal main and constipation. Also, motor weakness can occur.
 - Dose-limiting myelosuppression.
 - Reversible alopecia.
 - Hypertension, malaise, constipation, myelosuppression, leucopenia/granulocytopenia, bone 

pain, jaw pain and tumor pain.

• Precautions
 - Intrathecal administration has proved fatal.
 - Reduce dose if symptoms of neurotoxicity are severe.
 - Use with great caution in hepatic impairment.
 - The drug is an irritant; it therefore has to be given by IV injection and much care taken to 

avoid extravasation. Other precautions involve caution in handling: there must be trained 
personnel, designated areas, and protective clothing (gloves, eyes protector). No pregnant 
staff should handle this or other cytotoxics and there must be adequate disposal of waste 
material.

Pharmaceutical information

• Dosage form into EDL
 - VINBLASTINE SULPHATE 10 mg VIAL.

• Storage
 - Store intact vials under refrigeration at 2°C to 8°C.
 - Protect from light.
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VINCRISTINE 
General information

Vincristine is an alkaloid with antineoplastic properties derived from Vinca rosacea. 

Clinical information 

• Indications
 - Acute leukaemias, Hodgkin’s and non-Hodgkin’s lymphomas and solid tumors (breast and 

lung cancer).
 - Wilms’ tumor, neuroblastoma and rhabdomyosarcoma.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - First trimester of pregnancy.
 - Patients with demyelinating form of Charcot-Marie-Tooth syndrome.

• Side effects and toxicity
 - See side-effects of cytotoxics above.
 - Neurotoxicity: ataxia, coma, cranial nerve dysfunction, dizziness, fever, headache, neuro-

toxicity, peripheral or autonomic neuropathy, peripheral paraesthesia, loss of deep tendon 
reflexes, abdominal main and constipation. Also, motor weakness can occur.

 - Dose-limiting myelosuppression, anemia, leukopenia, thrombocytopenia.
 - Reversible alopecia.

• Precautions
 - Intrathecal administration has proved fatal.
 - Reduce dose if symptoms of neurotoxicity are severe.
 - Great caution in hepatic impairment.
 - The drug is an irritant; it therefore has to be given by IV injection and much care taken to 

avoid extravasation. Other precautions involve caution in handling: there must be trained 
personnel, designated areas, and protective clothing (gloves, eyes protector). No pregnant 
staff should handle this or other cytotoxics and there must be adequate disposal of waste 
material. Pharmaceutical information.

Pharmaceutical information

• Dosage form into EDL
 - VINCRISTINE SULPHATE 1 mg VIAL.

• Storage
 - Store intact vials under refrigeration; may be stable for up to 30 days at room temperature.
 - Protect from light.
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VINORELBINE 
General information 

Vinorelbine is an anti-mitotic chemotherapy drug that is given as a treatment for some types 
of cancer, including breast cancer and non-small cell lung cancer. Vinorelbine is the first 5´NOR 
semi-synthetic vinca alkaloid. It is obtained by semi-synthesis from alkaloids extracted from the 
rosy periwinkle, Catharanthus roseus.

Clinical information

• Indications
 - Non-Small Cell Lung Cancer: used alone or in combination with cisplatin as first-line ther-

apy in ambulatory patients for the palliative treatment of unresectable, advanced non-small 
cell lung cancer (NSCLC). Used alone or in combination with cisplatin in patients with 
Stage IV NSCLC.

 - Breast Cancer: use in combination with trastuzumab is being investigated for the treatment 
of HER2-overexpressing metastatic breast cancer. 

 - Vinorelbine  has been used as first-line or salvage therapy for metastatic breast cancer in 
combination with various other agents, including anthracyclines (e.g., doxorubicin), fluoro-
pyrimidines (e.g., fluorouracil, capecitabine), mitoxantrone, cisplatin, taxanes (e.g., docetax-
el, paclitaxel), ifosfamide, or gemcitabine. 

 - Cervical Cancer: use in the treatment of metastatic or recurrent cervical cancer is being 
investigated.  Use in combination with other antineoplastic agents (e.g., cisplatin) is being 
evaluated in patients with metastatic or recurrent cervical cancer.

 - Adult Soft Tissue Sarcomas: has been used in the treatment of adult soft tissue sarcomas.
 - Oesophageal Cancer: has been used in the treatment of oesophageal cancer.

• Pregnancy risk factor D

• Lactation
 - Use with caution in breastfeeding women

 
• Dosage and administration

 - Adults: As monotherapy, 30 mg/m2 I.V. weekly given over 6 to 10 minutes. In combination 
therapy, 25 mg/m2 weekly given with cisplatin q 4 weeks. Alternatively, in combination 
therapy, 30 mg/m2 I.V. given with cisplatin on days 1 and 29, then q 6 weeks.

Dosage adjustment required in:
 - Hepatic impairment
 - Neurotoxicity

• Contraindications
 - Hypersensitivity to drug
 - Pretreatment granulocyte count below 1,000 cells/mm3

• Side effects and toxicity
 - CNS: fatigue, neurotoxicity
 - CV: chest pain, phlebitis
 - GI: nausea, vomiting, diarrhea, constipation, abdominal pain, anorexia, pancreatitis, intesti-

nal obstruction, paralytic ileus
 - Hematologic: anemia, bone marrow depression, severe granulocytopenia, neutropenia, 

thrombocytopenia
 - Metabolic: hyponatremia
 - Musculoskeletal: joint, back, or jaw pain; myalgia



Page 305

 - Respiratory: acute respiratory distress syndrome, acute shortness of breath, bronchospasm, 
interstitial pulmonary changes

 - Skin: alopecia, rash, skin reactions
 - Other: tumor site pain; irritation, pain, and phlebitis at I.V. site; sepsis

• Drug interactions
 - Cisplatin, other antineoplastics: increased risk and severity of bone marrow depression.
 - Mitomycin: increased risk of acute pulmonary reaction.
 -  Bilirubin, hepatic enzymes, liver function tests: increased values.
 - Granulocytes, hemoglobin, platelets, white blood cells: decreased levels.

• Precautions
       Use cautiously in:

 - Hepatic impairment, decreased bone marrow reserve, past or present neuropathy
 -  history of radiation therapy
 - Females of childbearing age
 - Children (safety not established).

Pharmaceutical information

• Dosage form into EDL
 - Injection: 10 mg/ml in 5ml vials

• Storage
       Parenteral Injection:

 - Store at 2–8°C.
 - Do not freeze.
 - Protect from light.
 - Unopened vials stable at 25°C for up to 72 hours.
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8.3  HORMONES AND ANTIHORMONES

Hormonal manipulation has an important role in the treatment of metastatic breast, prostate, 
and endometrial cancer, since the development of these cancers is often stimulated by endogenous 
hormones. These treatments are not curative, but may provide excellent palliation of symptoms in 
selected patients, sometimes for a period of years.

A series of complementary hormone antagonists are included in the Palestinian EDL.

• BICALUTAMIDE 
• LETROZOLE  
• TAMOXIFEN
• GOSERELIN
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BICALUTAMIDE 
General information

Bicalutamide is an antineoplastic agent, antiandrogen.
    
Clinical information 
   

• Indications
 - Treatment of metastatic prostate cancer (in combination with an LHRH agonist).

• Pregnancy risk factor x

• Lactation
 - Excretion in breast milk unknown/contraindicated.

• Dosage and administration
 - Oral, adults
 - Prostate cancer, metastatic: 50 mg once daily (in combination with LHRH analogue).
 - Prostate cancer, locally- advanced (unlabelled use): 150 mg once daily as monotherapy.
 - Dose should be taken at the same time each day with or without food. Treatment for metastatic 

cancer should be started concomitantly with an LHRH analogue.
 - No adjustment required in renal or hepatic impairment but discontinue if ALT more than 2 

times of upper limit of normal or develops jaundice.

• Contraindications
 - Hypersensitivity to bicalutamide or any component of the formulation.
 - Contraindicated in women who are or may become pregnant.  

• Side effects and toxicity
 - Peripheral edema, chest pain, hypertension, angina pectoris.
 - Pain, dizziness, headache, insomnia, anxiety, depression, chills, confusion, nervousness.
 - Hot flashes, breast pain, gynecomasitia, hyperglycemia, dehydration, gout, libido decreased.
 - Alopecia, dry skin to exfoliative dermatitis, skin discoloration.
 - Abdominal pain, vomiting, anorexia, constipation, diarrhea, stomatitis, dyspepsia, taste dis-

order, flatulence, weight loss, nausea.
 - Hemorrhage, leukopenia, neutropenia.
 - weakness, myalgia, bone pain
 - Tearing increased, blurred vision. 
 - Proteinurea, polyuria, urinary retention, urinary impairment.
 - Upper respiratory infection, epistaxis, dyspnea, rhinitis, voce alteration  
 - Polyurea/ urgency, vaginal hemorrhage.
 - Flu- like syndrome, hernia, sepsis, impotence, 

• Drug interactions
 - Avoid concomitant use with tolvaptan
 - Bicalutamide may increase the effects of colchicines, eplerenone, everolimus, fentanyl, ran-

alozine, salmeterol, tolvaptan, saxagliptin and vitamin K antagonist.

• Precautions
 - Use with caution in moderate to severe hepatic dysfunction. Hepatoxicity generally occurs 

within in the first 3-4 months of use; patients should be monitored for signs and symptoms 
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of liver dysfunction.
 - Bicalutamide should be discontinued if patients have jaundice or ALT is >2 times the upper 

limit of normal.
 - Androgen- deprivation therapy may increase the risk for cardiovascular disease.
 - May cause gynecomasitia, breast pain, or lead spermatogenesis inhibition.

Pharmaceutical information

• Dosage form into EDL 
 - BICALUTAMIDE 50 mg TABLET.

• Storage
 -  Store at room temperature of 20_25 C.
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LETROZOLE  
General information

Letrozole is an antineoplastic agent; selective aromatase inhibitor.

• Indications
 - Extended adjuvant treatment of early breast cancer after 5 years of tamoxifen.
 - Advanced breast cancer with disease progression following antiestrogen therapy.
 - Treatment of advanced or metastatic breast cancer.
 - Also used in postmenopausal women in the adjuvant treatment of hormone receptor positive 

early breast cancer.
• Pregnancy risk factor X
• Lactation

 - Excretion in breast milk unknown/ not recommended.
• Dosage and administration

 - Oral:
 - Adults: Females, postmenopausal:
 - Breast cancer, advanced (first- or second-line treatment): 2.5 mg once daily; continue until tumor 

progression.
 - Breast cancer, early (adjuvant treatment): 2.5 mg once daily; optimal duration unknown, 

duration in clinical trial is 5 years, discontinue at relapse.
 - Breast cancer, early (extended adjuvant treatment): 2.5 mg once daily; optimal duration 

unknown, duration in clinical trials is 5 years (after 5 years of tamoxifen); discontinue at 
relapse.

• Contraindications
 - Use in women who are or may become pregnant.
 - Known hypersensitivity to letrozole or any ingredient in the formulation.

• Side effects and toxicity
 - Common Adverse Effects: Bone pain, hot flushes, back pain, nausea, arthralgia, dyspnea.
 - Increases in total serum cholesterol reported in women receiving adjuvant treatment.
 - Edema, chest pain, hypertension, angina, thromboembolic event .
 - Diaphoresis, night sweats, coughs.
 - Headache, dizziness, fatigue.
 - Weight gain, constipation.

• Drug interactions
 - There are no interactions where it is recommended to avoid concomitant use.

• Precautions
 - Fatigue and dizziness reported; somnolence reported uncommonly. Caution advised when 

driving or using machinery.
 - Abnormal liver function test results not associated with documented liver metastases report-

ed in women receiving second-line therapy.
 - Risk of osteoporosis. Use of letrozole in women receiving calcium and vitamin D who were 

not receiving bisphosphonates has been associated with loss of bone mineral density (BMD) 
in the hip and/or lumbar spine. Consider monitoring BMD.

• Dosage form into EDL
 - Oral: 
 - Tablets, film-coated: 2.5 mg.

• Storage 
 - Oral:
 - Tablets: 25°C (may be exposed to 15–30°C).
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TAMOXIFEN
General information

Tamoxifen is an estrogen receptor antagonist; selective estrogen receptor modulator (SERM). 
Its side-effects are unusual, since they primarily result from the drug’s inhibiting the effects of the 
body’s own oestrogens.   It substantially increases survival in early oestrogen-dependent breast 
cancer if given at appropriate dose. 

Clinical information 

• Indications
 - Advanced breast cancer and adjuvant in early breast cancer.
 - Treatment of metastatic (female and male) breast cancer.
 - Adjuvant treatment of breast cancer after primary treatment with surgery and radiation.
 - Reduce risk of invasive breast cancer in women with ductal carcinoma in situ (DCIS) after 

surgery and radiation.
 - Reduce the incidence of breast cancer in women at high risk.

• Pregnancy risk factor D

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - Pregnancy and breast-feeding.
 - Hypersensitivity to tamoxifen.
 - Concurrent warfarin therapy or history of deep vein thrombosis or pulmonary embolism.

• Side effects and toxicity
 - Hot flushes, vaginal bleeding or suppression of menstruation, vaginal discharge, pruritus 

vulvae.
 - Gastro-intestinal disturbances, light headache, tumor flare, fall in platelet counts.
 - Occasionally fluid retention, alopecia, rashes, uterine fibroids.
 - Visual disturbances including corneal changes, cataracts, retinopathy. 
 - Leucopenia, sometimes with anemia and thrombocytopenia, rarely neutropenia.
 - Liver enzymes changes, rarely fatty liver, cholestasis, hepatitis.
 - Patients with bony metastases may experience an exacerbation of pain, sometimes associ-

ated with hypercalcemia.
 - Amenorrhea in premenopausal women.
 - Vasodilation, flushing, hypertension, peripheral edema.
 - Mood changes, pain, depression, skin changes, rash.
 - Abdominal pain, weight gain, or weight loss constipation, diarrhea, dyspepsia, throat irri-

tation and anorexia.

• Drug interactions
 - Anticoagulants: anticoagulant effect of nicoumalone and warfarin is enhanced.
 - Cytotoxic agents: increased risk of thromboembolic events.
 - Other hormone antagonists: aminoglutethimide reduces plasma-tamoxifen concentrations.
 - Avoid concomitant use with topotecan, silodosin, vitamin k antagonist.



Page 311

• Precautions
 - Occasional cystic ovarian swelling in premenopausal women 
 - Occasional hypercalcemia if bony metastases are present.
 - Exert caution in porphyria.
 - If abnormal vaginal bleeding, vaginal discharge, and pelvic pain or pressure appear carry 

out a thorough investigation, since these may be a consequence of the drug treatment or the 
primary disease..   

Pharmaceutical information

• Dosage form into EDL
 - TAMOXIFEN 20 mg TABLETS.

• Storage
 - Protect from light.
 - Store at room temperature of 20°C to 25°C.
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GOSERELIN 
General information

Goserelin is a gonadotropin-releasing hormone agonist which acts by inhibiting the effects of 
endogenous hormones. 

Clinical information 
• Indications

 - Treatment and palliative treatment of Prostate cancer.
 - Palliative treatment of advanced breast cancer.
 - Treatment of endometriosis; including pain relief and reduction of endometriotic lesions, 

endometrial thinning agent as part of treatment for dysfunctional uterine bleeding.
• Pregnancy risk factor

 -  X (endometriosis, endometrial thinning).
 - D (advanced breast cancer).

• Lactation
 - Excretion in breast milk unknown/ not recommended.

• Dosage and administration
 - As prescribed by protocol.

• Contraindications
 - Pregnancy (except if using for palliative treatment of advanced breast cancer) and 

breast-feeding.
 - Undiagnosed vaginal bleeding.
 - Hypersensitivity to Goserelin.

• Side effects and toxicity
 - During the first 1 to 2 weeks of treatment a number of patients develop a tumour “flare” 

which may cause spinal cord compression, ureteric obstruction increased bone pain.
 - Side-effects similar to the symptoms of the menopause in women and orchidectomy in men: hot 

flushes and sweating, sexual dysfunction, vaginal dryness or bleeding, and gynaecomastia or 
change in breast size.

 - Hypersensitivity reactions (rashes, pruritus, asthma, and rarely anaphylaxis), injection site reac-
tions, headache, visual disturbances, dizziness, arthralgia, myalgia, hair lost, peripheral oedema, 
gastro-intestinal disturbances, weight changes, sleep disorders and mood changes. 

 - Transient changes in blood pressure.
 - Rarely hypercalcaemia.
 - Peripheral edema, acne, arrhythmia, chest pain.

• Drug interactions
 - No known interactions where it is recommended to avoid concomitant use. 

• Precautions
 - Monitor men at risk of tumour “flare” during first month of therapy. 
 - In women be alert for metabolic bone disease.
 - The injection site should be rotated.

Pharmaceutical information

• Dosage form into EDL
 - GOSERELIN 3.6 mg AMPULE

• Storage
 - Store at room temperature, not to exceed 25°C.
 - Protect from light.



Page 313

8.4 MEDICINES USED IN PALLIATIVE CARE 

• AMITRIPTYLINE (see section 24.2)
• DEXAMETHASONE (see section 18.1) 
• DIAZEPAM (see section 24.3)
• FLUOXETINE (see section 24.4)
• MIDAZOLAM (see section 1.3)
• MORPHINE (see section 2.2) 
• ONDANSETRON 
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ONDANSETRON
 
General information 

Ondansetron is a serotonin 5-HT3 receptor antagonist used mainly as an antiemetic (to treat 
nausea and vomiting), often following chemotherapy. It affects both peripheral and central nerves. 
Ondansetron reduces the activity of the vagus nerve, which deactivates the vomiting center in the 
medulla oblongata, and also blocks serotonin receptors in the chemoreceptor trigger zone. It has 
little effect on vomiting caused by motion sickness, and does not have any effect on dopamine re-
ceptors or muscarinic receptors.

Clinical information

• Indications
Cancer Chemotherapy-induced Nausea and Vomiting

 - Prevention of nausea and vomiting associated with emetogenic cancer chemotherapy; may 
use orally with highly emetogenic chemotherapy (i.e., cisplatin ≥50 mg/m2) or initial and 
repeat courses of moderately emetogenic chemotherapy or IV with initial and repeat courses 
of emetogenic chemotherapy, including high-dose cisplatin. 

• Postoperative Nausea and Vomiting
 - Prevention or treatment of postoperative nausea and vomiting. 
 - Routine prophylaxis not recommended in patients in whom there is little expectation that 

nausea and/or vomiting will occur postoperatively. 
 - Recommended for patients who, in the clinician’s judgement, must avoid nausea and/or 

vomiting postoperatively, even when anticipated incidence is low. 
• Radiation-induced Nausea and Vomiting

 - Prevention of nausea and vomiting associated with radiation, either total body irradiation or 
single high-dose fraction or daily fractionated radiation to the abdomen

• Pregnancy risk factor B

• Lactation
 -  Distributed into milk in rats; not known whether distributed into human milk. Caution ad-

vised if used in nursing women

• Dosage and administration
Dosage

 - Available as ondansetron hydrochloride dihydrate (for oral or IV use) and as ondansetron 
base (orally disintegrating tablets); dosage expressed in terms of ondansetron.

Pediatric Patients
 - Cancer Chemotherapy-induced Nausea and Vomiting. Prevention, Oral
 - Children 4–11 years of age: Initially, 4 mg given 30 minutes before administration of mod-

erately emetogenic chemotherapy, followed by subsequent 4-mg doses given 4 and 8 hours 
after first dose. Continue with 4 mg every 8 hours for 1–2 days after completion of chemo-
therapy.

 - Children ≥12 years of age: Initially, 8 mg given 30 minutes before administration of mod-
erately emetogenic chemotherapy, followed by a subsequent 8-mg dose given 8 hours after 
first dose. Continue with 8 mg every 12 hours for 1–2 days after completion of chemother-
apy.

IV
 - Pediatric patients 6 months to 18 years of age: 0.15 mg/kg by IV infusion beginning 30 min-

utes before start of emetogenic chemotherapy, followed by subsequent 0.15-mg/kg doses 
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given 4 and 8 hours after first dose.
Postoperative Nausea and Vomiting. Prevention. IV

 - Infants and children 1 month to 12 years of age weighing ≤40 kg: 0.1 mg/kg as a single dose 
by IV injection immediately before or after induction of anesthesia.

 - Children ≤12 years of age weighing >40 kg: 4 mg as a single dose by IV injection immedi-
ately before or after induction of anesthesia.

Treatment, IV
 - Infants and children 1 month to 12 years of age weighing ≤40 kg: 0.1 mg/kg as a single 

dose by IV injection postoperatively, if nausea and/or vomiting occur shortly after surgery.
 - Children ≤12 years of age weighing >40 kg: 4 mg as a single dose by IV injection postop-

eratively, if nausea and/or vomiting occur shortly after surgery.

Adults 
Cancer Chemotherapy-induced Nausea and Vomiting. Prevention, Oral

 - Initially, 8 mg given 30 minutes before administration of moderately emetogenic chemo-
therapy, followed by a subsequent 8-mg dose given 8 hours after first dose.33 Continue 
with 8 mg every 12 hours for 1–2 days after completion of chemotherapy.

 - 24 mg as a single dose given 30 minutes before administration of single-day highly emeto-
genic chemotherapy.

IV
 - 0.15 mg/kg by IV infusion beginning 30 minutes before administration of emetogenic che-

motherapy, followed by 0.15 mg/kg infused 4 and 8 hours after first dose.
 - Alternatively, 32 mg as a single dose by IV infusion beginning 30 minutes before adminis-

tration of emetogenic chemotherapy.
 - Postoperative Nausea and Vomiting, Prevention, Oral
 - 16 mg as a single dose given 1 hour before induction of anesthesia.

IV
 - 4 mg as a single dose by IV injection (undiluted) immediately before induction of anesthe-

sia.
 - Limited information available regarding dosage in patients weighing >80 kg.

Treatment, IV
 - 4 mg as a single dose by IV injection (undiluted) postoperatively, if nausea and/or vomiting 

occur shortly after surgery.
 - If adequate control of postoperative nausea and vomiting is not achieved after a single, 

prophylactic, preinduction IV dose, a second IV dose postoperatively does not provide 
additional control of nausea and vomiting.1

Radiation-induced Nausea and Vomiting, Prevention, Usual Dosage, Oral
 - Usually, 8 mg 3 times daily.

Prevention, for Total Body Irradiation, Oral
 - 8 mg 1–2 hours before each fraction of radiotherapy administered each day.33

Prevention, for Single High-dose Fraction Radiation to Abdomen, Oral
 - 8 mg 1–2 hours before radiotherapy, with subsequent doses every 8 hours after the first dose 

for 1–2 days after completion of radiotherapy.33
Prevention, for Daily Fractionated Radiation to Abdomen, Oral

 - 8 mg 1–2 hours before radiotherapy, with subsequent doses every 8 hours after the first dose 
for each day radiotherapy is given

• Contraindications
 -   Known hypersensitivity to ondansetron.

• Side effects and toxicity
 - The most common side effects are: headache, diarrhea, dizziness, constipation, fever, 

drowsiness/sedation, shivers, malaise/fatigue, hypoxia, pyrexia, urinary retention, and pru-
ritus.



Page 316

• Drug interactions
 - Alfentanil: No change in respiratory depressant effects of alfentanil.
 - Antacids: No effect on ondansetron bioavailability.
 - Atracurium: No change in degree of neuromuscular blockade produced by atracurium.
 - Carbamazepine: Substantial increase in ondansetron clearance (decreased AUC, peak plas-

ma concentrations, and half-life).
 - Carmustine: No effect on ondansetron pharmacokinetics.
 - Cisplatin: No effect on ondansetron pharmacokinetics.
 - Etoposide: No effect on ondansetron pharmacokinetics.
 - Methotrexate: IV ondansetron did not increase blood levels of high-dose methotrexate in 

pediatric patients.
 - Phenytoin: Substantial increase in ondansetron clearance (decreased AUC, peak plasma 

concentrations, and half-life).
 - Rifampin: Decreased blood concentrations of ondansetron.
 - Temazepam: No effect on temazepam pharmacokinetics or pharmacodynamics.
 - Tramadol: No pharmacokinetic interaction observed, but possible increased tramadol dos-

age requirements for patient-controlled analgesia.

• Precautions
GI Precautions

 - Does not stimulate gastric or intestinal peristalsis; do not use as a substitute for nasogastric 
suction. 

 - May mask progressive ileus and/or gastric distention in patients undergoing abdominal sur-
gery or in those with chemotherapy-induced nausea and vomiting. 

Cardiac Effects
 - Transient ECG alterations (e.g., QT interval prolongation) reported rarely, generally in pa-

tients receiving ondansetron IV. 
 - Phenylketonuria

Pharmaceutical information

• Dosage form into EDL
 - ONDANSETRON HCl 8 mg TABLET.
 - ONDANSETRON HCl 8 mg AMPOULE

• Storage
Conventional Tablets

 - Tight, light resistant containers at 2–30°C; protect from light. 
Parenteral Injection

 - 2–30°C; protect from light. 
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9. ANTIPARKINSONISM MEDICINES

The syndrome of Parkinsonism is characterized by tremor, rigidity, akinesia or bradykinesia, 
and loss of postural reflexes, though the symptoms occur in various combinations and the complete 
syndrome is not always present.Later, cognitive and behavioral problems may arise, with dementia 
commonly occurring in the advanced stages of the disease. Other symptoms include sensory, sleep 
and emotional problems.

In Parkinsonism, .Parkinsonian syndrome that is idiopathic (having no known cause), there is re-
duced dopamine activity in the brain although some atypical cases have a genetic origin (especially 
patients less than 50yrs old). In recent years, several genes that are directly related to some cases 
of Parkinson’s disease have been discovered. There is no cure for it and treatment is palliative and 
symptomatic, although it greatly improves the quality and expectancy of life of most patients. 

Drug therapy consists largely of the use of dopaminergic and antimuscarinic agents in attempt 
to restore the normal balance between dopaminergic and cholinergic activity. Dopaminergic agents 
may act by direct replacement of dopamine, delaying the metabolism of endogenous dopamine, 
stimulation of dopamine receptors directly or enhancement of release of endogenous dopamine. 
When medications are not enough to control symptoms, surgery (thalatomy and pallidotomy) and 
deep brain stimulation (DBS) of the STN and thalamic DBS can be of use. In the final stages of the 
disease, palliative care is provided to enhance quality of life.

Refer to a specialist when treatment fails.  

ELDERLY: Antiparkinsonian drugs carry a special risk of inducing confusion in the elderly. It is 
particularly important to initiate treatment with low doses and to use small increments.

Dopaminergic drugs used in Parkinsonism in EDL:

• BROMOCRIPTINE MESYLATE
• LEVODOPA + CARBIDOPA

Antimuscarinic drugs used in Parkinsonism in EDL:

• TRIHEXYPHENIDYL= BENZHEXOL
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BROMOCRIPTINE 
General information

Bromocriptine is a stimulant of dopamine receptors in the brain; it also inhibits release of pro-
lactin by the pituitary and of growth hormone.  Because of its adverse effects, it is usually regarded 
only as second-line treatment.

Clinical information

• Indications
 - Parkinsonism (but not drug-induced extrapyramidal symptoms) not reacting to levodopa.
 - Also used in endocrine disorders: Has been used to prevent or suppress lactation, but is not 

recommended for routine use, and lactation can usually be stopped without pharmacological 
interference.  Also used in hypogonadism/galactorrhoea, infertility; cyclical benign breast 
disease and cyclical menstrual disorders (breast pain); acromegaly and prolactinoma, treat-
ment of female and male infertility associated with hyperprolactinemia.

• Pregnancy Risk Factor B
 - If pregnancy occurs during bromocriptine therapy, treatment should be discontinued imme-

diately in case of tumor, withdrawal of treatment should be accompanied by carful observa-
tion because tumor expands and compress on optical and other cranial nerves.

• Lactation
 - Contraindicated

• Dosage and administration
 - PARKINSONISM: first week 1-1.25 mg at night, second week 2-2.5 mg at night, third week 

2.5 mg twice daily, fourth week 2.5 mg 3 times daily then increasing 2.5 mg every 3-14 days 
according to response. Initial: 1.25mg twice daily with meal, titration: add 2.5mg/day to 
dosage regimen every 14 to 28 days

 - Prevention/suppression of lactation: 2.5 mg 1st day (prevention) or daily for 2-3 days (sup-
pression), then 2.5mg twice/day for 14 days.

 - Hypogonadism/galactorrhoea, infertility: 1.25 mg at bedtime, increased gradually up to 7.5 
mg/day in divided doses. Max 30 mg/day.

 - Cyclical benign breast disease and cyclical menstrual disorders (breast pain): 1-1.25 mg at 
bedtime increased gradually, usual dose 2, 5 mg twice/day.

 - Acromegaly and prolactinoma: 1.25 mg at bedtime, increased gradually to 5 mg every 6 
hours. 1.25mg to 2.5mg once daily at bedtime for 3 days may be increased by 1.25 to 2.5 
mg as tolerated every 3 to 7 days to a maximum daily dose of 100 mg if necessary; the usual 
dosage range is 20 to 30 mg daily.

 - It should be taken with food.

• Contraindications
 - Hypersensitivity to bromocriptine or other ergot alkaloids.
 - History of psychotic disorders
 - Parkinsonism with dementia
 - Toxemia of pregnancy hypertension, coronary artery disease or symptoms of serious mental 

disorders, in postpartum women with history of coronary artery disease or in puerperium. 
 - Eclampsia.
 - Breast-feeding.

• Side effects and toxicity
 - Nausea, vomiting, constipation, headache, dizziness, postural hypotension, drowsiness, va-
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sospasm of fingers and toes particularly in patients with Raynaud’s syndrome.
 - High doses: confusion, psychomotor excitation, hallucinations, dyskinesia, dry mouth, leg 

cramps, pleural effusions, retroperitoneal fibrosis.

• Drug interactions
 - Alcohol: reduced tolerance to bromocriptine; a disulfiram-type reaction may occur.
 - Antibacterials: erythromycin and other macrolides increase plasma concentration (increased 

risk of toxicity).
 - Antipsychotics:  antagonism of hypoprolactinaemic and antiparkinsonian effects.
 - Metoclopramide and domperidone: antagonism of hypoprolactinaemic effect.
 - Sympathomimetics: increased risk of toxicity with bromocriptine and isometheptene or 

phenylpropanolamine.

• Precautions
 - Specialist evaluation: monitor for pituitary enlargement, particularly during pregnancy, an-

nual gynecological assessment, and monitor for peptic ulceration in acromegalic patients.
 - Caution in patients with history of serious mental disorders or with cardiovascular disease or 

Raynaud’s syndrome and monitor for retroperitoneal fibrosis.
 - Porphyria.
 - Hypotensive reactions: particular care should be exercised when driving or operating ma-

chinery.
 - Children under 15 years not recommended.

Pharmaceutical information

• Dosage form into EDL
 - BROMOCRIPTINE MESYLATE 2.5 mg TABLETS.

• Storage
 - Protect from light.
 - Tight containers 
 - At <25°C
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LEVODOPA+CARBIDOPA= 
CO-CARELDOPA
General information

Levodopa is converted into dopamine by decarboxylation. Levodopa can penetrate the blood-
brain barrier. Levodopa is always given with a decarboxylase inhibitor (in this case carbidopa), 
which does not penetrate blood-brain barrier, and therefore, prevents only extracerebral conversion 
of levodopa to dopamine.  This makes it possible to attain an effective concentration of dopamine in 
brain with lower doses and thus to reduce unwanted peripheral effects.

Clinical information 

• Indications
 - Idiopathic Parkinson’s disease (but not drug-induced extrapyramidal symptoms).  

• Pregnancy Risk factor C

• Lactation
 - Contraindicated

• Dosage and administration
Adult:

 - Initial dose of levodopa: 50 to 125 mg once or twice daily immediately after meals.
 - Increase in increments of 50 to 125 mg every day or on alternate days, to individual optimal 

dose, 100mg 3times daily increased by 100mg daily or every other day until a dose of 800mg 
is reached or adverse effects prevent increasing the dose.

 - Maintenance dose: 750 to 1500 mg/day in 3 to 4 divided doses, immediately after meals.
 - Reduce dosage in elderly patients.
 - Initially 100-125 mg daily (expressed as Levodopa) divided over 3-4 doses taken after 

meals, the dose can be increased according to response by small increments at intervals 
of 2-3 days. There is no agreed maximum dose, but the usual maintenance dose does not 
usually exceed 1500 mg daily. The final dose is a compromise between that needed to attain 
adequate control and that producing intolerable side effects.

 - Tablet must be swallowed whole. Do not chew or dissolve.

• Contraindications
 - Closed-angle glaucoma.
 - Severe psychiatric illness.

• Side effects and toxicity
 - Anorexia, nausea and vomiting, insomnia, agitation, postural hypotension, dizziness, tachy-

cardia, arrhythmias, reddish discoloration of urine and other body fluids.
 - Abnormal involuntary movements and psychosis, these may be dose limiting.
 - Also reported: depression, drowsiness, headache, flushing. Sweating, gastro-intestinal 

bleeding, peripheral neuropathy and liver enzyme changes.

• Drug interactions
 - Risk of arrhythmias with volatile liquid anesthetics such as halothane.
 - Hypertensive crisis with MAOIs, avoid at least 2 weeks after stopping MAOI.
 - Antipsychotics antagonism of effect.
 - Other interactions with: antihypertensives, anxiolytics and hypnotics, iron, metoclopramide 
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and domperidone; propranolol seems to potentiate the anti-tremor effect but the two drugs 
together may lower blood pressure excessively.

 - Anticholinergic agents.
 - Tricyclic Antidepressants.
 - Phenytoin: reduction of effect.
 - Protein: high protein diet may impair absorption.

• Precautions
 - Because of the pattern of adverse reactions, use with caution in pulmonary disease, peptic 

ulceration, cardiovascular disease, diabetes mellitus, osteomalacia, open-angle glaucoma, 
skin melanoma and psychiatric illness.

 - In prolonged therapy, psychiatric, hepatic, hematological, renal and cardiovascular surveil-
lance is advisable.

 - Avoid abrupt withdrawal.

Pharmaceutical information

• Dosage form into EDL
 - LEVODOPA 250 mg + CARBIDOPA 25 mg TABLETS.

• Storage
 - Protect from light.
 - Tablet must be swallowed whole .Do not chew or dissolve. 
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TRIHEXYPHENIDYL=BENZHEXOL 
General information

Benzhexol is an antimuscarinic drug. It is less effective than levodopa in idiopathic Parkinson-
ism.

Patients with mild symptoms, particularly where tremor predominates, may be treated with an-
timuscarinic drugs. However, in most patients it effects are only moderate, reducing tremor but 
without significant action on bradykinesia.

It also reduces the symptoms of drug-induced Parkinsonism.
Tardive dyskinesia is not improved by antimuscarinic drugs and may be made worse.

Clinical information 

• Indications
 - Parkinsonism.
 - It has value in post-encephalitic parkinsonism
 - Drug-induced extrapyramidal symptoms.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk. Not well known

• Dosage and administration
 - 1 mg daily gradually increased; usual maintenance dose 5-15 mg daily in 3-4 divided doses. 

Initial therapy for Parkinsonism, 1 mg may be administered the first day. The dose may then 
be increased by 2 mg increments at intervals of three to five days, until a total of 6 to 10 mg 
is given daily.

 -  In extrapyramidal symptoms 1 mg dosemay be progressively increased until satisfactory 
control is achievedThe total daily dosage usually ranges between 5 and 15 mg

 - Note: Conservative initial doses and gradual titration is especially important in patients >60 
years of age.

• Contraindications
 - Untreated urinary retention, close-angle glaucoma and gastro-intestinal obstruction.

• Side effects and toxicity
 - Typical of antimuscarinic (atropine-like) drugs: dry mouth, gastro-intestinal disturbances, 

dizziness, blurred vision.
 - Less common: urinary retention, tachycardia, hypersensitivity, nervousness.

With high doses are susceptible patients, mental confusion, excitement and psychiatric distur-
bances, which may necessitate discontinuation of treatment.

 - Tardive dyskinesia may appear in some patients on long-term therapy 

• Drug interactions
 - Increased effects with nefopam, disopyramide, antidepressants (tricyclics and MAOIs), an-

tihistamines, antipsychotics, and dopaminergics.
 - Reduced effect of sublingual nitrates (failure to dissolve under tongue owing to dry mouth).

Parasympathomimetics: antagonism of effect.
 - The level \Effects of it increased by Pramlintide. Due to decreased gastric emptying by 

Pramlintide.
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 - Concomitant use with Levodopa: dose of both drugs should be reduced.
• Precautions

 - Cardiovascular disease, hepatic and renal impairment.
 - Elderly.
 - Glaucoma.
 - Avoid abrupt discontinuation of treatment.
 - DRIVING. May affect performance of skilled tasks.
 - Use with caution in hot weather or during exercise.
 - Overdoses cause weakness.

Pharmaceutical information

• Dosage form into EDL
 - TRIHEXYPHENIDYL 2 mg TABLETS.
 - TRIHEXYPHENIDYL 5 mg TABLETS.

• Storage
 - Store in airtight container.
 - Store at 20–25°C.
 - Do not freeze
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10.  MEDICINES AFFECTING THE BLOOD

10.1. ANTIANAEMIA DRUGS 
Anemia (lack of blood) is a decrease in number of red blood cells (RBCs) or less than the normal 

quantity of hemoglobin in the blood. However, it can include decreased oxygen-binding ability of 
each hemoglobin molecule due to deformity or lack in numerical development as in some other types 
of hemoglobin deficiency.

Because hemoglobin (found inside RBCs) normally carries oxygen from the lungs to the tissues, 
anemia leads to hypoxia (lack of oxygen) in organs. Because all human cells depend on oxygen for 
survival, varying degrees of anemia can have a wide range of clinical consequences.

There are several kinds of anemia, produced by a variety of underlying causes. Anemia can be 
classified in a variety of ways, based on the morphology of RBCs, underlying etiologic mechanisms, 
and discernible clinical spectra, to mention a few. The three main classes of anemia include excessive 
blood loss (acutely such as a hemorrhage or chronically through low-volume loss), excessive blood 
cell destruction (hemolysis) or deficient red blood cell production (ineffective hematopoiesis).

Before initiating treatment for anemia, it is essential to determine which type is present. Iron salts 
may be harmful and result in iron overload if given alone to patients with anemia other than that due 
to iron deficiency.  It is also important to exclude any serious underlying cause of the anemia (e.g. 
gastric erosion, colonic carcinoma).

Anemia

Macrocytic anemia 
(MCV>100)

Normocytic anemia 
(MCV 80–100)

Microcytic anemia 
(MCV<80)

High reticulocyte 
count

Low reticulocyte 
count

Prophylaxis is justifiable in pregnancy for women who have additional risk factors for iron defi-
ciency, menorrhagia, after total or subtotal gastrectomy, and in the management of low birth-weight 
infants and of infants delivered by cesarean section.

GENERAL ADVICE FOR PRESCRIPTION
1. Ordinarily prescribe plain ferrous sulphate, taken with meals to avoid gastric irritation.
2. If patients do not rapidly get up to a normal haemoglobin level (and you are still sure that 

there is an iron deficiency) try iron with vitamin C.
3. In pregnancy, if you need to give iron, use the combination with folic acid.

• ERYTHROPOIETIN
• FERROUS SULPHATE + FOLIC ACID
• FOLIC ACID
• FERROUS SUCROSE COMPLEX 
• HYDROXYCOBALAMIN
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ERYTHROPOIETIN =EPOETIN
General information

Erythropoietin is the agent, which stimulates erythropoiesis in the body.

Clinical information
• Indications

 - Anaemia associated with erythropoietin deficiency in chronic renal failure.
 - Prevention of anaemia in premature infants of low birth-weight.
 - Treatment of anemia due to concurrent chemotherapy in patients with metastatic cancer 

receiving chemotherapy for minimum of 2 months.
 - Anemia due to Zidovudine in HIV infected patients.

• Pregnancy Risk Factor C
  Pregnancy Considerations:

 - Epoetin has been shown to have adverse effects (decreased weight gain, delayed develop-
ment, delayed ossification) in animal studies.

• Lactation
 - Excretion in breast milk. No data, use of benzyl alcohol free preparations.

• Dosage and administration
 - Schedules can vary.  The aim is to increase haemoglobin concentration at a rate not exceed-

ing 2 g/100 mL/month to stable level of 10-12 g/100 mL (9.5-11 g/100 mL in children).  
Typical dosage is 40-50 IU/kg bodyweight given 2-3 times weekly, either by slow IV injec-
tion or by sc. Dose may be increased to 100IU until the target hemoglobin level is achieved. 
Once hemoglobin has reached the desired level the dose level may be lowered or the drug 
given less frequently.

• Contraindications
 - Uncontrolled hypertension.
 - Albumin (human) or mammalian cell-derived products.
 - Pure Red Cell Aplasia (PRCA) that begins after treatment with erythropoietin.

• Side effects and toxicity
 - Dose-dependent increase in blood pressure or aggravation of hypertension.
 - In isolated patients: hypertensive crisis with encephalopathy-like symptoms and generalized 

tonic-clonic seizures.
 - Influenza-like symptoms.
 - Shunt thrombosis.
 - Hypercalcaemia, hyperphosphataemia, convulsions, skin reactions, palpebral edema, ana-

phylaxis.
 - Increased mortality and risk of tumor progression or recurrence in patients with cancer.
 - Increased mortality, MI, strokes, venous thromboembolism and thrombosis of vascular access 

when ESAs are given to patients with CKD to target hemoglobin level greater than 11g/dl 
• Precautions

 - Monitor closely blood pressure, hemoglobin and electrolytes.
 - Exclude other causes of anaemia and give iron supplement if necessary.
 - Ischaemic vascular disease.
 - In thrombocytosis, (monitor platelet account for the first 8 weeks).
 - History of convulsions, malignant disease, chronic liver failure.
 - Pregnancy and breast-feeding.

Pharmaceutical information
• Dosage form into EDL

 - ERYTHROIETIN 2000 IU VIAL
• Storage

 - Store in refrigerator 2-8 °C.
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FERROUS SULPHATE + FOLIC ACID
General information

This combination is usually recommended for use in pregnancy when iron is needed.  

Clinical information 
• Indications

 - Prevention of iron and folic acid deficiency, mainly during pregnancy
 - Treatment of iron deficiency

• Dosage and administration 
• Dosage (expressed in elemental iron)

 - Prevention of iron-deficiency anemia
 - Child under 5 years: 2 mg/kg once daily = 1/4 tab/day
 - Child over 5 years: 30 to 60 mg once daily = 1/2 to 1 tab/day
 - Pregnant woman: 60 to 120 mg once daily or in 2 divided doses = 1 to 2 tab/day
 - Treatment of iron-deficiency anemia
 - Child under 2 years: 30 mg/day in 2 divided doses = 1/2 tab/day
 - Child from 2 to 12 years: 120 mg/day in 2 divided doses = 2 tab/day
 - Adult: 120 to 180 mg/day in 2 to 3 divided doses = 2 to 3 tab/day
 -  Do not exceed indicated doses.

• Contraindications
 - Sickle cell anemia.

• Side effects and toxicity
 - Gastrointestinal disorders: irritation, diarrhea or constipation, nausea and epigastric pain.

• Drug interactions
 - Iron reduces the absorption of tetracyclines, ciprofloxacin, ofloxacin, norfloxacin, levodopa, 

zinc and penicillamine.
 - Tetracyclines, antacids, trientine and zinc reduce the absorption of oral iron

• Precautions
 - Do not exceed indicated doses, especially in children.
 - Do not administer in case of sickle cell anemia.
 - Avoid in patients with inflammatory bowel disease, or intestinal strictures and diverticulae.
 - Note that the small doses of folic acid contained in these preparations are inadequate for the 

treatment of megaloblastic anaemias.
 - Eggs, milk or milk products, tea (contains tannic acid) and some other foods will decrease 

iron absorption; the same applies to medication containing bicarbonate, carbonate, oxalate 
or phosphate.

 - Be careful to avoid iron overdosage, particularly in children; serious poisoning may result.
 - This fixed-dose combination is not effective for the treatment of folic acid deficiency be-

cause of its low dose.

Pharmaceutical information

• Dosage form into EDL
 - FERROUS SULPHATE 160 mg + FOLIC ACID 400 mcg.

• Storage
 - Keep below 30° C.
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FOLIC ACID
General information

Most megaloblastic anemias are due to a lack of either vitamin B12 or folate and it is essential to 
establish in every case which deficiency is present and look for the underlying cause.

Folic acid has few indications for long-term therapy since most causes of folate deficiency are 
self-limiting or will yield to a short course of treatment. It should not be given in undiagnosed meg-
aloblastic anaemias unless vitamin B12 is administered concurrently, otherwise neuropathy may be 
precipitated

Clinical information

• Indications
 - Anemia caused by a lack of folic acid (e.g. due to malabsorption syndromes, pregnancy, 

severe malnutrition, loss due to hemodialysis or intestinal parasites): 
 - Folate-deficient megaloblastic anemia.
 - Prophylaxis in chronic hemolytic states and renal dialysis.
 - Prophylaxis of anemia in pregnancy (with ferrous salts).
 - Dietary supplement to prevent neural tube defects.
 - Adjunctive co factor therapy in methanol toxicity.

• Pregnancy Risk Factor A

       Pregnancy Considerations
 - Folic acid requirements are increased during pregnancy; a deficiency may result in fetal 

harm.
• Lactation

 - Enters breast milk.
 - Remarks.
 - Folic acid should not be used for treatment of anemia due to antifolates (pyrimethamine, 

trimethoprim or methotrexate) use folinic acid.
 - Folic acid is also used for primary and secondary prophylaxis of neural tube defects and for 

prophylaxis of acute anemia in patients with sickle cell anemia.

• Dosage and administration
 - CHILD:  2.5-5 mg/day once daily, for 4-8 weeks.
 - ADULT: 5-10 mg /day once daily, for 4-8 weeks.
 - Pregnant: 5-10 mg \day once daily.
 - Administration: orally preferred, but may also be administered by deep I.M, I.V, and S.C.
 - The usual therapeutic dosage in adults and children (regardless of age) is up to 1 mg daily. 

Resistant cases may require larger doses When clinical symptoms have subsided and the blood 
picture has become normal, a daily maintenance level should be used, i.e., 0.1 mg for infants 
and up to 0.3 mg for children under 4 years of age, 0.4 mg for adults and children 4 or more 
years of age, and 0.8 mg for pregnant and lactating women, but never less than 0.1 mg/day.

• Contraindications
 - It should never give alone in the treatment of Addisonian pernicious anemia and other vita-

min B12 deficiency states.
 - Do not use in malignant disease unless serious folate-deficiency megaloblastic anemia is 

also present; some malignant tumors are folate-dependent! in normal tissues modest use 
amounts of folate may suppress tumor development.

• Side effects and toxicity
 - Rarely gastrointestinal irritation and allergic reactions.
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• Drug interactions
 - In large quantity may interact the antiepileptic effect of phenobarbital, phenytoin and py-

rimidine.
 - Biguanide reduces absorption of folic acid.
 - Large doses of folic acid lower the blood concentration of vitamin B12.

Pharmaceutical information

• Dosage form into EDL
 - FOLIC ACID 5 mg TABLETS.

• Storage
 - Avoid light.
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FERROUS SUCROSE COMPLEX 
General information

Ferrous salts are essential to produce red blood cells. 

Clinical information 

• Indications
 - Iron sucrose is indicated in the treatment of iron deficiency anemia in patients undergoing 

chronic hemodialysis who are receiving supplemental erythropoietin therapy. 

• Pregnancy Risk Factor B

• Lactation
 - Not known whether iron sucrose is distributed into milk; use caution in nursing women.

• Dosage and administration
Adults and the Elderly:
5-10 ml iron sucrose injection (100 to 200 mg iron) administered two to three times a week 
depending on the hemoglobin level. Frequency of dosing should be no more than three times 
weekly. 
 
Children:
 0.15 ml iron sucrose injection/kg body weight (=3 mg iron/kg BW) twice or three times a week 
depending on the hemoglobin level.

 
Adults and the Elderly:
As injection: 10 ml iron sucrose injection (200mg iron) injected in at least 10 minutes.
As infusion: if the clinical situation demands the single dose may be increased to 0.35 ml iron 
sucrose injection/kg body weight (=7 mg iron/kg BW) not exceeding 25 ml iron sucrose injection 
(500 mg iron), diluted in 500ml 0.9% NaCl infused over at least 3.5 hours once a week.

• Contraindications
 - Known hypersensitivity to the drug.
 - In patients with anemia not caused by iron deficiency.
 - In patients with evidence of iron overload.

• Side effects and toxicity
 - Gastrointestinal disorders: irritation, diarrhea or constipation, nausea and epigastric pain.

• Drug interactions
 - Iron reduces the absorption of tetracyclines, ciprofloxacin, ofloxacin, norfloxacin, levodopa, 

zinc and penicillamine.
 - Tetracyclines, antacids, trientine and zinc reduce the absorption of oral iron.
 - Ascorbic acid increases iron absorption.
 - Iron sucrose injection should not be mixed with other drugs or added to parenteral nutrition 

solutions for IV infusion.
 - No formal drug interaction studies to date. Like other parenteral iron preparations, iron 

sucrose injection may be expected to reduce absorption of concomitantly administered oral 
iron.

• Precautions
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Use cautiously in:
 - Autoimmune disorders, arthritis, severe hepatic impairment.
 - Elderly patients.
 - Breastfeeding women.
 - Children.
 - Be careful to avoid iron over dosage, particularly in children; serious poisoning may result.

Pharmaceutical information

• Dosage form into EDL
 - FERROUS SUCROSE COMPLEX 100 mg/5ml IV.

• Storage
 -   Store at temperatures not exceeding 30oC.
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HYDROXYCOBOLAMIN 
General information

Hydroxocobalamin is a form of vitamin B12. It is retained in the body longer than cyanocobala-
min. 

Clinical information

• Indications
 - The primary indication is Vitamin B12   deficiency from any cause; the most of the specific 

indications concern indications in which more Vitamin B12 is required than the body has 
available:

 - Pernicious anaemia and macrocytic anaemia with or without neurological involvement.
 - Prophylaxis of macrocytic anaemias associated with vitamin B12 deficiency
 - Tobacco amblyopia and Lember’s optic atrophy.
 - Megaloblastosis due to prolonged nitrous oxide anaesthesia.
 - Syndrome of congenital transcobalamin II deficiency.
 - Prophylaxis after total gastrectomy or total ileal resection. 
 - Treatment of cyanide poisoning.
 - Diagnostic agent for Schilling test.
 - Neuropathies.
 - Competition for Vitamin B12 by intestinal parasites or bacteria. The fish tapeworm (Diphyilo-

bothrium latum) absorbs huge quantities of vitamin B12 and infested patients often have asso-
ciated gastric atrophy

• Pregnancy Risk Factor C
Pregnancy Considerations:

 - There are no adequate and well-controlled studies in pregnancy women.
 - Data on the use of hydroxocobalamin in pregnancy for the treatment of cyanide poisoning 

and cobalamin defects are limits.

• Lactation
 - Excretion in breast milk.

• Dosage and administration
 - Pernicious anaemia and macrocytic anaemia without neurological involvement: by im, ini-

tially 0.25-1 mg on alternate days for 1-2 weeks, then 250 mcg weekly until blood count 
within the normal range, thereafter 1 mg every 2-3 months.

 - Pernicious anaemia and macrocytic anaemia with neurological involvement: by im, initially 
1 mg on alternate days until no further improvement, then 1 mg every 2 months.

 - Prophylaxis of macrocytic anaemias associated with vitamin B12 deficiency: by im, 1 mg 
every 2-3 months.

 - Tobacco amblyopia and Lember’s optic atrophy: initially 1 mg daily for 2 weeks, then 1 mg 
twice weekly until no further improvement, thereafter 1 mg every 1-3 months.

• Contraindications
 - Hypersensitivity to cobalt, vit B12, or any component of these products.

• Side effects and toxicity
 - Itching, exanthema.
 - Fever, chills, hot flushes, nausea, dizziness.
 - Rarely acneiform and bullous eruptions.
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 - Anaphylaxis.
 - Hypokalemia and thrombocytosis at the beginning of treatment.

• Drug interactions
 - If large doses of ascorbic acid are taken at the same time, hydroxocobalamin may be de-

stroyed

• Precautions
 - It should not be given before diagnosis fully established, but in emergencies, where delay 

might be dangerous, it is sometimes necessary to administer vitamin B12 and folate after the 
bone marrow test while plasma assay are awaited.

 - Avoid the intravenous route.
 - Blunted or impeded therapeutic response to vitamin B12 may be due to such conditions as 

infection, uremia, and drugs having bone marrow suppressant properties such as chloram-
phenicol, and concurrent iron or folic acid deficiency.

Pharmaceutical information

• Dosage form into EDL
 - HYDROXOCOBALAMIN 1000 mcg in 1 mL AMPULES.

• Storage
 - Store in airtight containers at <15º C.
 - Protect from light.
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1.2 MEDICINES AFFECTING COAGULATION

Anticoagulant, antifibrinolytic and other drugs are included in the Palestinian EDL.

Oral anticoagulants antagonise the effects of vitamin K; it takes at least 48 to 72 hours for the 
anticoagulant effect to develop fully; if an immediate effect is required, heparin must be given con-
comitantly.

Drugs affecting coagulation are: 

• ENOXAPARIN
• HEPARIN 
• PHYTOMENADIONE 
• PROTAMINE SULPHATE 
• TRANEXAMIC ACID 
• WARFARIN SODIUM
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ENOXAPARIN
General information

Enoxaparin is a low molecular weight heparin. It has longer duration of action than unfractionat-
ed heparin. Its effects are only partially reversed by protamine sulphate. 

Clinical information

• Indications
 - Treatment of deep-vein thrombosis, unstable angina and non-Q-wave myocardial infarction. 
 - Prophylaxis in patients undergoing general surgery to prevent post-operative deep-vein 

thrombosis. More effective than heparin in orthopaedic practice. It is also used for the pre-
vention of clotting in extracorporeal circuits. 

 - Treatment of acute ST-segment elevation myocardial infarction [STEMI] managed medical-
ly or with subsequent percutaneous coronary intervention.

• Pregnancy Risk Factor B
Pregnancy Considerations:

 - Pregnancy itself increases the risk of thromboembolism.
 - Enoxaparin does not cross the placenta.
 - Post marketing reports include congenital abnormalities and fetal death when used in preg-

nant women.

• Lactation
 - Excretion in breast milk. Not known exactly.

• Dosage and administration
 - Prophylaxis of deep-vein thrombosis: by SC injection 20 mg 2 hours before surgery, then 

20 mg every 24 hours for 7-10 days (in high risk patients double dose 12 hours before in-
tervention).

 - Deep-vein thrombosis: by SC injection 1 mg/kg/12 hours for 5 days.
 - Unstable angina and non-Q-wave myocardial infarction: by SC injection, 1 mg/kg/12 hours 

for 2-8 days.
 - Do not administer I.M; should be administered by deep S.C and I.V.
 - DVT prophylaxis in abdominal surgery 40 mg SC once daily up to 12 days, DVT prophylaxis in 

knee replacement surgery 30 mg SC every 12 hours up to 14 days, DVT prophylaxis in hip re-
placement surgery 30 mg SC every 12 hours or 40 mg SC once daily up to 14 days, DVT prophy-
laxis in medical patients 40 mg SC once daily up to 14, Inpatient treatment of acute DVT with or 
without pulmonary embolism, days 1 mg/kg SC every 12 hours or 1.5 mg/kg SC once daily (with 
warfarin) up to 17 days, Outpatient treatment of acute DVT without pulmonary embolism 1 mg/
kg SC every 12 hours (with warfarin) up to 17 days, Unstable angina and non-Q-wave MI  mg/
kg SC every 12 hours (with aspirin) 2 to 8 days, Acute STEMI in patients <75 years of age 30 
mg single IV bolus plus a 1 mg/kg SC dose followed by 1 mg/kg SC every 12 hours at least 8 
days (with aspirin), Acute STEMI in patients ≥75 years of age 0.75 mg/kg SC every 12 hours (no 
bolus) at least 8 days (with aspirin).

• Contraindications
 - Hemophilia and other hemorrhagic disorders. Thrombocytopenia, , recent cerebral hemorrhage, 

severe hypertension.
 - Peptic ulcer. 
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 - Severe hepatic and renal impairment or failure. Severe liver disease including oesophageal 
varices.

 - After major trauma or recent surgery (especially to eye or nervous system)
 - Hypersensitivity to heparin.

• Side effects and toxicity
 - Hemorrhage.
 - Skin necrosis, thrombocytopenia.
 - Hypersensitivity reactions including urticaria, angioedema, and anaphylaxis.
 - Osteoporosis after prolonged use.
 - Rarely alopecia.

• Drug interactions
 - Analgesics: aspirin enhances anticoagulant effects, increased risk of haemorrhage with par-

enteral diclofenac and ketorolac (avoid concomitant use).
 - Antiplatelet drugs: aspirin and dipyridamole enhance anticoagulant effect.
 - Nitrates: glyceryl trinitrate increases excretion (reduced anticoagulant effect).

• Precautions
 - Hepatic and renal impairment.
 - Pregnancy: use only in the first and third trimesters and under strict supervision.
 - Not intended to cover prevention of prosthetic heart valve thrombosis.
 - It is recommended platelet counts for patients receiving enoxiparin for longer than 5 days.
 - If haemorrhage occurs, it is usually sufficient to withdraw enoxiparin, but if necessary, pro-

tamine sulphate can be given as partial specific antidote.
 - Laboratory monitor is essential for the treatment of deep-vein thrombosis and pulmonary 

embolism.
Epidural or spinal hematomas may occur in patients who are anticoagulated with low molecular 
weight heparins (LMWH) or heparinoids and are receiving neuraxial anesthesia or undergoing 
spinal puncture. These hematomas may result in long-term or permanent paralysis. Consider 
these risks when scheduling patients for spinal procedures. Factors that can increase the risk of 
developing epidural or spinal hematomas in these patients include:

 - Use of indwelling epidural catheters
 - Concomitant use of other drugs that affect hemostasis, such as non-steroidal anti-inflamma-

tory drugs (NSAIDs), platelet inhibitors, other anticoagulants
 - A history of traumatic or repeated epidural or spinal punctures
 - A history of spinal deformity or spinal surgery.

Pharmaceutical information

• Dosage form into EDL
 - ENOXAPARIN 20 mg AMPOULES.
 - ENOXAPARIN 40 mg AMPOULES.
 - ENOXAPARIN 60 mg AMPOULES.
 - ENOXAPARIN 80 mg AMPOULES.

• Storage
 - Store in airtight containers.
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HEPARIN
General information

Heparin initiates anticoagulation rapidly but has a short duration of action. It acts via enhance-
ment of antithrombin III. 

Clinical information

• Indications
 - Treatment of deep vein thrombosis and thromboembolism.
 - Management of myocardial infarction, unstable angina and acute peripheral arterial occlu-

sion.
 - Prophylaxis in patients undergoing general surgery to prevent post-operative deep-vein 

thrombosis and pulmonary embolism in high-risk patients.
 - Prevention of coronary artery thrombosis after thrombolysis.
 - It is also used in the maintenance of extracorporeal circuits in cardiopulmonary bypass and 

hemodialysis.

• Pregnancy Risk Factor C
Pregnancy Considerations

 - Animal reproduction studies have not been conducted. Heparin does not cross the placenta.

• Lactation
 - Does not enter breast milk. 
 - Do not administer heparin, preserved with benzyl alcohol to pregnant or breast feeding 

women.

• Dosage and administration
 - Deep vein thrombosis and pulmonary embolism, unstable angina and acute peripheral ar-

terial occlusion: by IV injection, loading dose of 5000-10000 IU, followed by continuous 
infusion of 1000-2000 IU/hour or sc injection of 15000 IU every 12 hours. Adjust dose 
according to the laboratory monitoring results. 

 - Prophylaxis in general surgery: by sc injection 5000 IU 2 hours before surgery, then every 
8-12 hours for 7 days.

 - Patients > 60 years may have higher serum levels and clinical response as compared to 
younger patients receiving similar dosage; lower dosage may be required.

• Contraindications
 - Hemophilia and other haemorrhagic disorders or states of impaired coagulation. Thrombo-

cytopenia, recent cerebral hemorrhage, severe hypertension.
 - Peptic ulcer. 
 - Severe hepatic and renal impairment or failure. Severe liver disease including oesophageal 

varices.
 - After major trauma or recent surgery (especially to eye or nervous system)
 - Hypersensitivity to heparin.

• Side effects and toxicity
 - Haemorrhage, especially after intermittent bolus injection.
 - Skin necrosis, mild thrombocytopenia.
 - Hypersensitivity reactions including urticaria, angioedema, and anaphylaxis.
 - Osteoporosis after prolonged use.
 - Rarely reversible alopecia.
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• Drug interactions
 - Analgesics: aspirin enhances anticoagulant effects, increased risk of haemorrhage with par-

enteral diclofenac and ketorolac (avoid concomitant use).
 - Antiplatelet drugs: aspirin and dipyridamole enhance anticoagulant effect.
 - Nitrates: glyceryl trinitrate increases excretion (reduced anticoagulant effect).

• Precautions
 - Hepatic and renal impairment.
 - Pregnancy: limit to use in the first and third trimesters. 
 - Heparin is not intended to cover prevention of prosthetic heart valve thrombosis.
 - It is recommended platelet counts for patients receiving heparin for longer than 5 days.
 - If haemorrhage occurs, it is usually sufficient to withdraw heparin, but if necessary, prota-

mine sulphate can be given as specific antidote.
 - Laboratory monitor is essential for the treatment of deep-vein thrombosis and pulmonary 

embolism.

Pharmaceutical information

• Dosage form into EDL
 - HEPARIN 5000 IU/mL. 5 mL VIAL.

• Storage
 - Store in airtight containers.
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PHYTOMENADIONE = VITAMIN K1
General information

Vitamin K is an essential cofactor in the synthesis of blood clotting factors and proteins necessary 
for the normal calcification of bone.   Deficiency can arise through dietary failure or malabsorption, 
sometimes during long-term use of broad-spectrum antibiotics, during anticoagulant treatment or in 
severe disease.  

Clinical information

• Indications
 - Treatment and prevention of haemorrhage related with vitamin K deficiency.
 - Prophylaxis against hemorrhagic disease of the newborn.
 - Hypoprothrombinaemia

• Pregnancy Risk Factor C
Pregnancy Considerations

 - Animal reproduction studies have not been conducted.

• Lactation
 - Enters breast milk.

• Dosage and administration
 - Major bleeding: 5-10 mg by slow IV injection, repeat after 6 hour if necessary, max. 40 mg/

day.
 - Minor bleeding: 0.5-2.5 mg by slow IV injection, repeat after 6 hour if necessary, max. 40 

mg/day.
 - Prevention of hemorrhagic disease of the newborn: by IM 0.5-1 mg repeated if necessary 

every 8 hours.
 - Prophylaxis: usual dose 10 mg daily.
 - It can be taken by many route; preferred orally >SC >I.M.

Newborns
 -  Hemorrhagic Disease of the Newborn Prophylaxis 0.5 to 1 mg IM within 1 hour of birth, 

Treatment 1 mg SC or IM. 
Adults 

 - Anticoagulant-Induced Prothrombin Deficiency (caused by coumarin or indanedione deriv-
atives) 2.5 mg to 10 mg or up to 25 mg (rarely 50 mg) Hypoprothrombinaemia due to other 
causes (Antibiotics; Salicylates or other drugs; Factors limiting absorption or synthesis) 2.5 
mg to 25 mg or more (rarely up to 50 mg)

• Contraindications
 - Impaired hepatic function
 - Vitamin K Antagonists.

• Side effects and toxicity
 - Hypersensitivity reactions. Reports of anaphylactoid reactions.
 - Hemolysis.
 - Localized skin reactions at injection sites.

• Precautions
 - Intravenous injection should be given very slowly. Not exceeding 1 mg per minute. IV and 

IM routs may cause fatalities and should not be used unless SC rout is not feasible and the 
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serious risk involved is considered justified
 - Reduce dose in elderly and liver impairment.
 - Use with caution in G6PD deficiency.
 - Use caution in newborns.

Pharmaceutical information

• Dosage form into EDL
 - PHYTOMENADIONE 2 mg/0.2 mL AMPOULES.
 - PHYTOMENADIONE 10 mg/1 mL AMPOULES.

• Storage
 - Store in airtight containers and protect from light.
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PROTAMINE SULFATE
General information

Protamine sulphate is a basic protein, which combines with heparin to form a stable inactive 
complex.

Clinical information

• Indications
 - Hemorrhage resulting from heparin overdosage.
 - To neutralize the effects of heparin in other uses.

• Pregnancy Risk Factor C

• Lactation
 - Excretion in breast milk.

• Dosage and administration
 - By IV injection over 10 minutes, 1 mg neutralizes 80-100 IU of heparin when given within 

15 minutes of heparin; if longer time less protamine required as heparin rapidly excreted; 
max. 50 mg.

 - Excessive protamine doses may worsen bleeding potential.
 - For low-molecular-weight heparins, Protamine neutralizes the anti-thrombin activity but 

only partially neutralizes the anti-factor-Xa effect

• Side effects and toxicity
 - Flushing, hypotension, bradycardia, dyspnea.

• Drug interactions
 - Heparin: Neutralization of anticoagulant activity of heparin100 
 - Insulin: Prolongs absorption of insulin
 - LMW heparins: Incomplete neutralization of anticoagulant activity of LMW heparin

• Precautions
 - If used in excess it has an anticoagulant effect.
 - Patients with increased risk of allergic reaction to protamine: previous treatment with hepa-

rin insulin, allergy to fish, infertile men or who have had a vasectomy and diabetics. 

Pharmaceutical information

• Dosage form into EDL
 - PROTAMINE SULPHATE 10 mg/mL, 5 mL AMPOULE

• Storage
 - Store at 2º to 8º C in airtight containers.
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TRANEXAMIC ACID
General information

Tranexamic acid is an antifibrinolytic agent, which inhibits plasminogen activation and fibrinoly-
sis.  It is largely excreted unchanged via the kidneys.

Clinical information

• Indications
 - Haemorrhage that cannot be stopped (in prostatectomy, dental extraction in haemophilia).
 - Menorrhagia.
 - Also: hereditary angioedema (to reduce frequency and severity of attacks) and thrombolytic 

overdose.

• Pregnancy Risk Factor B

• Lactation
 - Unknown safety, limited data 

• Dosage and administration
 - By mouth: local fibrinolysis, 15-25 mg/kg 2-3 times daily. Menorrhagia, 1-1.5 g 3-4 times 

daily for 3-4 days.
By slow IV injection: local fibrinolysis, 0.5-1 g (or 10mg/kg) 3 times daily. Tranexamic acid is 
given by continuous infusion at a rate of 25 to 50 mg/kg daily

• Contraindications
 - Thromboembolic disease, history of strokes and brain bleeding.
 - If there is a risk of clots causing renal or ureteric obstruction (in massive hematuria).
 - Color blindness (only if you are receiving the injectable form of Tranexamic acid)

• Side effects and toxicity
 - Thrombosis
 - Nausea, vomiting and diarrhoea.
 - Hypotension
 - Giddiness on rapid IV injection.

• Drug interactions
 - It is incompatible with benzylpenicillin.
 - Injection should not be administered concomitantly with Factor IX Complex concentrates or 

Anti-inhibitor Coagulant concentrates, as the risk of thrombosis may be increased.

• Precautions
 - Reduce dose in renal impairment.
 - Regular eye examinations and liver function tests in long-term treatment and in hereditary 

angioedema.

Pharmaceutical information

• Dosage form into EDL
 - TRANEXAMIC ACID 500 mg TABLETS
 - TRANEXAMIC ACID 500 mg AMPOULES
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WARFARIN 
General information

Warfarin is the drug of choice as oral anticoagulant. Act by inhibiting the synthesis of vitamin 
K-dependent clotting factors, which include Factors II, VII, IX and X, and the anticoagulant pro-
teins C and S

Clinical information 

• Indications
 - Treatment and prophylaxis of deep vein thrombosis and pulmonary embolism.
 - Prophylaxis of embolization in rheumatic heart disease and atrial fibrillation.
 - Prophylaxis after insertion of prosthetic heart valve.
 - Transient ischemic attacks.

 
• Pregnancy Risk Factor X

       Pregnancy Considerations:
 - Warfarin crosses the placenta; concentrations in the fetus plasma are similar to maternal 

values.
 - Teratogenic effects have been reported following first trimester exposure and may include 

coumarin embryopathy.
 - Adverse events to the fetus have also been observed following second and third trimester.

• Lactation
 - Does not enter breast milk.

 
• Dosage and administration

 - ADULT: induction dose:  2 to 5 mg/day for 2 days; them maintenance dose depends on the 
prothrombin time: usually 2-10 mg/day. Take at the same time every day.

• Contraindications
 - Pregnancy, peptic ulcer, severe hypertension and bacterial endocarditis.
 - Known hypersensitivity to warfarin sodium.
 - Hemorrhagic tenancies and recent or potential surgery of eye or CNS.

• Side effects and toxicity
 - Haemorrhage.
 - Hypersensitivity, rash, alopecia, diarrhea, unexplained drop in hematocrit, skin necrosis, 

jaundice, hepatic dysfunction, nausea, vomiting and pancreatitis. Fever and abdominal 
cramps.

• Drug interactions
 - Anticoagulant effect enhanced by: alcohol, allopurinol, anabolic steroids, NSAIDs (risk 

of haemorrhage), anion exchange resins; chloranphenicol, ciprofloxacin, co-trimoxazole, 
erythromycin, metronidazole, ofloxacin, sulphonamides and other antibacterials; antidepres-
sants, antiepileptics; ketoconazole, fluconazol, miconazol; disulfiran; thyroxine; cimetidine, 
omeprazole; uricosurics such as sulphinpyrazone.

 - Anticoagulant effect reduced by: antiepileptics (also), griseofulvine; barbiturates and prim-
idone, oestrogens and progestagens; vitamin K. 

 - Avoid concomitant use of warfarin with Tamoxifen.

• Precautions
 - Hepatic and renal disease, recent surgery.
 - The base-line prothrombin time should be determined before the initial dose is given.
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 - Use with caution in trauma, acute infection, moderate-sever hypertension.
 - Elderly, high risk of bleeding.
 - Warfarin sodium can cause major or fatal bleeding. Bleeding is more likely to occur during 

the starting period and with a higher dose

Pharmaceutical information

• Dosage form into EDL
 - WARFARIN SODIUM 5 mg TABLETS.

• Storage
 - Protect from light.
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10.3 OTHER MEDICINES FOR HAEMOGLOB-
INOPATHIES

• ERYTHROPIOTIN (see section 10.1)



Page 345

11.  BLOOD PRODUCTS & PLASMA SUBSTITUTES
A blood product is any component of the blood which is collected from a donor for use in 

a blood transfusion. Whole blood is uncommonly used in transfusion medicine at present; most 
blood products consist of specific processed components such as red blood cells, blood plasma, 
or platelets. Blood substitutes, are generally refer to artificially produced products. Because of the 
complex requirements related to blood volume expansion and the primary significance of blood, 
plasma protein, and electrolyte replacement, product literature and other specialist literature should 
be consulted.

1.1 PLASMA SUBSTITUTES

1.1 PLASMA FRACTIONS FOR SPECIFIC USES

B 11.1 PLASMA SUBSTITUTES

Because of the risks and costs of blood and blood product infusion, developing blood and plasma 
substitutes is of significance. The etherified starches are macromolecular substances slowly metab-
olised and used to expand and maintain the blood volume at the outset of treatment for shock arising 
from conditions such as burns or septicemia.

• HYDROXYETHYL STARCH 
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HYDROXYETHYL STARCH = ETHERIFIED STARCH
General information

Hydroxyethyl starch is a well-tolerated agent that has efficacy similar to albumin but at a lower 
cost. Hydroxyethyl starch is a plasma volume expander. A 6% solution of hetastarch (an etherified 
starch) exerts an osmotic pressure similar to that of human albumin. The effects last for 24-36 hours.

Clinical information 
• Indications

 - Management of hypovolaemic shock or low blood volume.
 - As an Immediate short-term measure to treat haemorrhage until blood is available.
 - Adjunct in Leukapheresis to improve harvesting. 

• Pregnancy risk factor C
• Lactation 

 - Infant risk cannot be ruled out.
• Dosage and administration

 - Hypovolemia: initial ,10-20 ml iv infusion slowly
 - Hypovolemia maintenance, up to 50ml/kg per day administered repetitively over several 

days if necessary.
 - Hypovolemia prophylaxis: initial 10-20 ml IV infusion slowly.
 - Hypovolemia prophylaxis: maintenance, up to 50ml/kg per day administered repetitively 

over several days if necessary.
 - Leukapheresis : 250 – 700 ml
 - Dosing adjustment in renal impairment :
 - CL CR< 10 mL/min ; initial dose is the same, but subsequent doses should be reduced by 

20-50% of normal
 - Dosing adjustment in hepatic impairment: use with caution in severe impairment

• Contraindications
 - Severe congestive heart failure.
 - Renal failure.
 - Bleeding disorders such as thrombocytopenia and hypofibrinogenaemia.
 - Intracranial bleeding
 - Concurrent dialysis treatment
 -  Sever Hyperchloremia, sever hypernatremia.
 - Hypersensitivity to hydroxyethyl starch.

• Side effects and toxicity
 - Hypersensitivity reactions: urticaria, rarely severe anaphylactoid reactions.
 - Itching, serum amylase raised, acquired coagulation factor deficiency.

• Precautions
 - Starch is incompatible with many compounds including a number of injectable antibiotics.
 - Blood samples for cross-matching should ideally be taken before infusion.
 - Starch is not needed when the shock is due to sodium and water depletion.
 - It should not be used in conditions such as burns or peritonitis where there is a continuing 

loss of plasma protein, water and electrolytes over periods of several days or weeks. Regular 
monitoring of fluid status is recommended.

Pharmaceutical information
• Dosage form into EDL

 - HYDROXETHYL STARCH 500 mL of 6% SOLUTION.

• Storage
 - The product should be used immediately after opening.
 - Store at 15° - 25°C
 - Do not freeze. 
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11.2. PLASMA FRACTIONS FOR SPECIFIC USES

•  FACTOR VIII
•  FACTOR IX
•  NORMAL ALBUMIN (HUMAN SERUM)
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FACTOR VIII
General information

Factor VIII is a blood clotting factor given as replacement therapy. It is also known as anti-hemo-
philic factor (AHF). In humans, Factor VIII is encoded by the F8 gene. Defects in this gene result 
in hemophilia A, a well known recessive X-linked coagulation disorder. Factor VIII participates in 
blood coagulation; it is a cofactor for factor IXa which, in the presence of Ca+2 and phospholipids 
forms a complex that converts factor X to the activated form Xa  

Clinical information 

• Indications
 - Prevention and control of hemorrhage in hemophilia A or acquired factor VIII deficiency, 

hypofibrinogenaemia,  and von Willebrand disease (VWD)

• Pregnancy Risk factor C 

• lactation  
 - Excretion in breast milk is unknown, use with caution.

• Dosage and administration
 - Dose calculated for each patient, and administered by slow IV infusion, individualize dos-

age based on coagulation studies performed prior to treatment. However, administration of 
Factor VIII 1 IU/Kg will increase circulating Factor VIII levels by nearly 2 IU/Dl 

• Side effects and toxicity
 - Hypersensitivity reactions including chills, fever, blurred vision, chest tightness.
 - Headache.
 - Intravascular haemolysis.
 - Acute Hemolytic Anemia
 - Stomach discomfort, vomiting

• Precautions
 - Patients with blood groups A, B or AB: risk of intravascular haemolysis with large doses of 

factor VIII.
 - Preparations have been associated with transmission of Hepatitis and other   viral infections, 

Hepatitis B vaccination is recommended for all patients.

Pharmaceutical information

• Dosage form in EDL
 - FACTOR VIII VIAL LABELED WITH INTERNATIONAL UNITS.

• Storage
 - Store at 2º to 8º C in hermetically-sealed containers, avoid freezing, if refrigerated, the prod-

uct should be warmed to room temperature before reconstitution. 
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FACTOR IX COMPLEX
General information

Factor IX (or Christmas factor) is one of the serine proteases of the coagulation system; it belongs 
to peptidase family S1. Deficiency of this protein causes hemophilia B.

 
Clinical information 

• Indications
 - Congenital deficiency of factor IX (Haemophilia B or Christmas disease).
 - Certain acquired coagulation disorders, e.g. in liver disease. 

• Pregnancy Risk Factor C
 - Use during pregnancy only if clearly needed, Parvovirus B19, or Hepatitis A which may 

be present in plasma derived products may affect pregnant woman more seriously than a 
non-pregnant woman.

  
• Dosage and administration

 - Dose administered by slow iv infusion , it should be individualized for each patient based on 
severity of factor IX deficiency, extent and location of bleeding, and clinical status of patient.

• Contraindications
 - Disseminated intravascular coagulation.

• Side effects and toxicity
Hypersensitivity reactions including chills, fever.

 - Cardiovascular: Flushing, thrombosis, (sometimes fatal) 
 - Central Nervous System : chills, fever, headache, lethargy
 - Dermatological: rash, urticaria
 - Gastrointestinal: Nausea, vomiting
 - Hematological : DIC
 - Neuromuscular and skeletal : Paresthesia
 - Respiratory: Dyspnea
 - Hepatic; ALT increased, AST increased
 - Ocular; Visual disturbance
 - Respiratory; allergic rhinitis, asthma 

·	 Precautions
 - Risk of thrombosis, principally with the less pure products formerly in use.
 - Hypersensitivity and anaphylactic reactions 
 - The development of Factor IX antibodies (or inhibitors) has been reported
 - Use with cautions when administering to patients with liver disease , or liver dysfunction, 

those may be at increased risk of thrombosis or DIC
 - Monitoring Parameters: Levels of Factor IX, PT, PTT, DIC, thrombosis, signs and symp-

toms of hypersensitivity reactions.

Pharmaceutical information

• Dosage form into EDL
 - FACTOR IX VIAL.

• Storage
 - Store at 2º to 8º C in hermetically-sealed containers.
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NORMAL ALBUMIN (HUMAN) SERUM
General information

Albumin solutions are prepared from whole blood; they contain soluble proteins and electrolytes 
but no clotting factors, blood groups antibodies, or plasma cholinesterases. At least 95% of the 
protein is albumin. The solution may be isotonic (4-5% protein) or concentrated (15-25% protein). 

Clinical information 
• Indications

 - Plasma volume expansion and maintenance of cardiac output in the treatment of certain 
types of shock or impeding shock.

 - Isotonic solution: acute or sub-acute loss of plasma volume, e.g. in burns, pancreatitis, 
trauma, and complication of surgery. Plasma exchange.

 - Concentrated solution: severe hypoproteinaemia, particularly when associated with low 
plasma volume and generalized oedema where salt and water restriction with plasma vol-
ume expansion are required; adjunct in the treatment of hyperbilirubinaemia by exchange 
transfusion in the newborn.

• Pregnancy Risk Factor C 
• Lactation

 - Excretion in breast milk is unknown /compatible 
• Dosage and administration

According to patient necessities,
 - Dosage IV: 5% should be used in hypovolemic patients or intravascularly-depleted pa-

tients, while 25% should be used in patients in whom fluid and sodium intake must be 
minimized 

 - For IV administration only ,use within 4 hours after opening vial
 
• Contraindications

 - Cardiac failure.
 - Severe anemia.
 - Hypersensitivity to albumin or any component of the formulation

• Side effects and toxicity
 - Allergic reactions with nausea, vomiting, increased salivation, fever and chills, headache.
 - Respiratory: Bronchospasm, Pulmonary edema
 - Cardiovascular hyper/hypotension, hypervolemia, tachycardia, CHF precipitation.

• Precautions
 - The use of albumin solutions in cases with acute loss of plasma or blood may be wasteful.
 - In cases with a history of cardiac or circulatory disease, administer slowly and monitor car-

diac and respiratory functions), all patients should be observed for signs of hypervolemia 
such as pulmonary edema

 - Correct dehydration when administering concentrated solution.
 - Use with caution in patients with hepatic or renal failure.
 - Monitoring Parameters: Blood pressure, pulmonary edema, hematocrit.

Pharmaceutical information
• Dosage form into EDL

 - NORMAL ALBUMIN SERUM 25%. 50 mL VIAL.

• Storage
 - Store at room temperature: <30 C, don’t freeze, or Store at 2º to 8º C according to the 

manufacturer.
 - Protect from light.
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12. CARDIOVASCULAR MEDICINES

12.1. ANTIANGINAL MEDICINES
12.2. ANTIARRHYTHMIC MEDICINES
12.3. ANTIHYPERTENSIVE MEDICINES
12.4. MEDICINES USED IN HEART FAILURE
12.5. ANTITHROMBOTIC MEDICINES
12.6. LIPID-LOWERING AGENTS

12.1. ANTIANGINAL MEDICINES

In this section three sub-groups of drugs are included with different mechanisms of action. Most 
patients with angina pectoris are treated with beta-blockers or calcium-channel blockers; however, 
short-acting nitrates retain an important role both for prophylactic use before exertion and for chest 
pain occurring at rest.

Beta-adrenoceptor blockers or beta-blockers act by blocking the beta-adrenoceptors in the heart 
but to some extent they also block similar receptors in the peripheral vasculature, bronchi, pancreas 
and liver, which can lead to such side effects as hypotension and asthma. 

Nitrates have a useful role in angina pectoris; although they are potent coronary vasodilators, 
their principal benefit follows from a reduction in venous return, which reduces ventricular work.

Calcium-channel blockers interfere with the inward displacement of calcium ions through the 
slow channels of active cell membranes. They influence the myocardial cells, the cells within the 
specialized conducting system of the heart, and the cells of vascular smooth muscle. Myocardial 
contractility can therefore be reduced, the formation and propagation of electrical impulse within the 
heart can be depressed, and coronary or systemic vascular tone can be diminished.

• ATENOLOL
• BISOPROLOL
• NITROGLYCERIN
• ISOSORBIDE 5-MONONITRATE
• ISOSORBIDE DINITRATE
• PROPRANOLOL
• VERAPAMIL
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ATENOLOL
General information

Atenolol has less effect than propranolol on the beta2 (bronchial) receptors and is, therefore, rel-
atively cardioselective, but not cardio-specific. In patients with a history of asthma atenolol is to be 
preferred.

Atenolol is more water-soluble than lipid-soluble; therefore, it is less likely to enter the brain (less 
sleep disturbance) and is excreted by the kidneys and accumulates in renal impairment.

Atenolol has long duration of action, and need to be given only once daily. 
Also: used as an antihypertensive and antiarrhythmic agent (see section 12.2 and 12.3).

Clinical information 

• Indications
 - Angina pectoris due to coronary atherosclerosis.

• Other indications
 - Hypertension
 - Secondary prevention post myocardial infarction

• Pregnancy Risk Factor D
 - Studies demonstrated a risk to the fetus.

• Lactation
 - Enters breast milk, use with caution

• Dosage and administration
 - 50-100 mg daily in 1dose, some patients may require 200 mg/day
 - Post myocardial infarction : 100 mg/day or 50 mg twice daily for 6-9 days post myocardial 

infarction
• Contraindications

 - Although atenolol is cardioselective, beta-blockers may precipitate asthma; avoid in patient 
with history of asthma, chronic obstructive airways diseases or bronchospasm.

 - Uncontrolled heart failure, marked bradycardia, sick sinus syndrome, second or third degree 
AV block, cardiogenic shock, phaeochromocytoma.

 - Known hypersensitivity to the drug.

• Side effects and toxicity
 - Bradycardia, heart failure, hypotension, conduction disorders, peripheral vasoconstriction 

(coldness of the extremities), chest pain, edema, second or third degree AV block, Raynaud’s 
phenomenon.

 - Central Nervous System: Dizziness, fatigue, insomnia, lethargy, confusion, mental impair-
ment, depression, headache, nightmares

 - Bronchospasm.
 - Gastrointestinal disturbances (constipation, diarrhea, nausea), fatigue; sleep disturbances; 

rare reports of rashes and dry eyes; exacerbation of psoriasis. Impotence.

• Drug interactions
 - Beta-blockers can interact strongly with other drugs acting on the heart and circulation.  

Calcium-channel blockers: increase the risk of bradycardia and AV block with diltiazem; se-
vere hypotension and heart failure occasionally with nifedipine; do not use with verapamil, 
asystole, severe hypotension and heart failure.

 - With anti-arrhythmics there is an increased risk of myocardial depression and bradycardia.  
Cardiac glycosides: increased AV block and bradycardia. An enhanced hypotensive effect is 
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seen with: ACE inhibitors, alcohol, anaesthetics, antihypertensives, anxiolytics and hypnot-
ics, and with diuretics.

 - Sympathomimetics: severe hypertension with adrenaline and noradrenaline.
 - Antidiabetics: enhanced hypoglycaemia effect and masking of warming signs as tremor.
 - Because the blood flow to the liver and kidney is reduced by beta-blockers, the effect of 

drugs normally eliminated through these organs can be potentiated. 
 - Atenolol may decrease the levels/effects of Beta 2 Agonists, Theophylline derivatives.
 - The levels of atenolol may be decreased by: Ampicillin, Herbs, Methylphenidate, NSAIDs, 

Yohimbine
 - Atenolol my increase the level /effects of direct acting Alpha-/Beta Agonists. Alpha 1-Block-

ers, hypotensive agents, insulin, lidocaine, sulfonylureas.
 - The level/effects of Atenolol may be increased by Acetylcholinesterase inhibitors, Amiodarone, 

calcium channel blockers (nondihydropyridine), dipyridamole.

• Precautions
 - Because beta-blockers reduce the capacity of the heart to respond to exercise, patient should 

be warned to restrict vigorous physical activity. 
 - In diabetes the dose of antidiabetic drugs needed may be reduced because the beta-blocker 

itself reduces blood sugar.
 - Avoid in myasthenia gravis because of the reduction in muscular function. 
 - Reduce dose in liver disease, and reduce initial dose in renal impairment
 - Avoid abrupt withdrawal (particularly in patients with CAD), which may cause an exacer-

bation of angina.
 - Avoid where there is a history of asthma.

Pharmaceutical information

• Dosage form into EDL
 - ATENOLOL 100 mg TABLETS.
 - ATENOLOL 25 mg TABLETS.

• Storage
 - Protect from light.
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BISOPROLOL
General information 

Bisoprolol is a drug belonging to beta blockers. More specifically, it is a selective type β1 adren-
ergic receptor blocker. It blocks beta1-adrenergic receptors of sympathetic nervous system in heart 
and kidney, thereby decreasing myocardial excitability, myocardial oxygen consumption, cardiac 
output, and renin release from kidney. Also lowers blood pressure without affecting beta2-adrener-
gic (pulmonary, vascular, and uterine) receptor sites.

Clinical information

• Indications
 - Hypertension: Management of hypertension as monotherapy or in combination with other 

classes of antihypertensive agents. It is one of several preferred initial therapies in hyper-
tensive patients with heart failure, post-myocardial infarction, ischemic heart disease, and/
or diabetes mellitus. Also, it can be used as monotherapy for initial management of uncom-
plicated hypertension.

 - Congestive heart failure: Management of mild to moderately severe heart failure of isch-
emic or cardiomyopathic origin, in conjunction with cardiac glycosides, diuretics, and ACE 
inhibitors.

 - Bisoprolol, carvedilol, and extended-release metoprolol succinate have been shown to be 
effective in reducing the risk of death in patients with chronic heart failure; however, these 
positive findings should not be considered indicative of β-adrenergic blocking agent class 
effect.

• Pregnancy risk factor C
• Lactation

 - Not known whether bisoprolol fumarate is distributed into human milk. Use with caution.

• Dosage and administration
Hypertension

 - Adults: Initially, 2.5 to 5 mg P.O. daily. Dosages up to 20 mg P.O. daily have been used.
 - Dosage adjustment should be in renal or hepatic impairment.

Congestive heart failure
 - Initially, 1.25 mg daily for 2–4 weeks or less in adults with mild to moderately severe heart 

failure. 
 - If tolerated, increase to 2.5 mg daily for 2–4 weeks; subsequent dosages can be doubled 

every 2–4 week.

• Contraindications
 - Patients with sinus bradycardia, heart block greater than first degree, cardiogenic shock, or 

overt cardiac failure.
 - Hypersensitivity to bisoprolol fumarate, any ingredient in the formulation, or sulfonamides.

• Side effects and toxicity
 - The most common side effects are: fatigue, headache, diarrhea, peripheral edema, and upper 

respiratory tract infection.

• Drug interactions
 - Amphetamines, ephedrine, epinephrine, norepinephrine, phenylephrine, pseudoephed-

rine: unopposed alpha-adrenergic stimulation.
 - Antihypertensive, aspirin, bismuth subsalicylate, hormonal contraceptives, magnesium sa-

licylate, nitrates, sulfinpyrazone: increased hypotension.
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 - Digoxin: additive bradycardia.
 - Dobutamine, dopamine: decrease in beneficial beta1-adrenergic cardiovascular effects.
 - General anesthetics, I.V. phenytoin, verapamil: additive myocardial depression.
 - MAO inhibitors: hypertension (when taken within 14 days of bisoprolol).
 - Nonsteroidal anti-inflammatory drugs: decreased antihypertensive effect.
 - Thyroid preparations: decreased bisoprolol efficacy.
 - Alanine aminotransferase, alkaline phosphatase, aspartate aminotransferase, blood urea ni-

trogen, glucose, low-density lipoproteins, potassium, uric acid: increased levels.
 - Antinuclear antibodies: increased titers.
 - Insulin tolerance test: test interference.

• Precautions
Use cautiously in:

 - Renal or hepatic impairment, pulmonary disease, asthma, diabetes mellitus, thyrotoxicosis
 - Elderly patients.
 - Pregnant or breastfeeding patients.

Pharmaceutical information

• Dosage form into EDL
 - BISOPROLOL 5 mg TABLET.

• Storage
       Oral tablets 

 - Use tight containers.
 - Store at 20–25°C.
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NITROGLYCERINE = GLYC-
ERYL TRINITRATE 
General information

Sublingual glyceryl trinitrate is one of the most effective drugs for providing rapid symptomatic 
relief of angina, but its effect lasts only 20 to 30 minutes.  It is therefore included in the Palestine 
Formulary only in its parenteral form.

Clinical information

• Indications
 - Angina pectoris due to coronary atherosclerosis. 

Other indications:
 - Acute decompensated heart failure. 
 - Perioperative hypertension.
 - Induction of intraoperative hypotension.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk is unknown/ use with caution

• Dosage and administration
 - By IV infusion, 10-200 mcg/minute.

• Contraindications
 - Hypersensitivity to nitrates.
 - Hypotensive conditions and hypovolemia; hypertrophic obstructive cardiomyopathy; aortic 

stenosis; cardiac tamponade, constrictive pericarditis; mitral stenosis.
 - Marked anemia; head trauma; cerebral hemorrhage; closed-angle glaucoma.

• Side effects and toxicity
 - Throbbing headache, flushing, dizziness, postural hypotension, tachycardia, skin rashes, hy-

potension, cold sweats, syncope, peripheral edema, 
 - Nausea, vomiting, xerostomia
 - Paresthesia, weakness
 - Dyspnea, pharyngitis,
 - Diaphoresis

• Drug interactions
 - Severe reduction in blood pressure can occur if one is also taking other drugs having hy-

potensive or antinational effects such as phosphodiesterase 5 inhibitors phenothiazines and 
alcohol may also increase the hypotensive effect.

 - Anticoagulants: reduced anticoagulant effect.
 - All drugs that produce dry mouth may reduce the effect of sublingual nitrates
 - Glyceryl trinitrate may increase the levels/effects of hypotensive agents and rosiglitazone-

And ergot derivatives.
 - Glyceryl trinitrate may decrease the levels/effects of alteplase and heparin 
 - The levels/effects of glyceryl trinitrate may be decreased by ergot derivatives
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• Precautions
 - During parenteral use, constant monitoring of blood pressure and pulse rate is needed.
 - Severe hepatic or renal impairment.
 - Hypothyroidism, malnutrition, or hypothermia.
 - Recent history of myocardial infarction.
 - May rapidly develop tolerance with repeated use.
 - Glyceryl trinitrate may precipitate or aggravate increased intracranial pressure 
 - Use with caution in volume depletion, moderate hypotension
 - Use with extreme caution with inferior wall MI and suspected right ventricular involvement.

Pharmaceutical information

• Dosage form into EDL
 - NITROGLYCERINE 50 mg in 1 mL AMPOULES.

• Storage
 - Concentrate for injection should be stored at 15–30°C.
 - Avoid freezing 
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ISOSORBIDE 5-MONONITRATE
General information

Isosorbide mononitrate is an active metabolite of the vasodilator isosorbide dinitrate

Clinical information 

• Indications
 - Prophylaxis of angina.
 - Adjunct in congestive heart failure.

• Pregnancy risk factor C

• Lactation 
 - Excretion in breast milk unknown  

• Dosage and administration
 - Initially 5-20 mg/day twice daily 7-8 hours apart. Maintenance up to 120 mg/day in divided 

doses if required.
 - Extended release Tablets should be swallowed unchewed with a little of water after meals.

• Contraindications
 - Hypersensitivity to nitrates.
 - Hypotensive conditions and hypovolemia; hypertrophic obstructive cardiomyopathy; aortic 

stenosis; cardiac tamponade, constrictive pericarditis; mitral stenosis.
 - Marked anaemia; head trauma; cerebral haemorrhage; closed-angle glaucoma.

• Side effects and toxicity
 - Throbbing headache, flushing dizziness, postural hypotension, tachycardia.

• Drug interactions
 - General Hypotensive interactions.
 - Concurrent use with phosphodiesterase-5 inhibitors (sildenafil, tadalafil, or vardenafil) 

avoids concomitant use with any of these.
 - Isosorbide-5-nitrate may increase the levels/effects of hypotensive agents and rosiglitazone
 - The levels/effects of isosorbide mononitrate may be increased by conivaptan, dasatinib; 

cyp3A4 inhibitors.

• Precautions
 - Severe hepatic or renal impairment.
 - Hypothyroidism, malnutrition or hypothermia
 - Recent history of myocardial infarction.
 - May rapidly develop tolerance.
 - Use with caution in volume depletion, hypotension, and right ventricular infarction

Pharmaceutical information

• Dosage form into EDL
 - ISOSORBIDE 5-MONONITRATE 20 mg TABLETS

• Storage
 - Store in airtight containers.
 - Protect from light.
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ISOSORBIDE DINITRATE
General information

Isosorbide dinitrate is a vasodilator used similarly to glyceryl trinitrate in the management of 
angina, although it has a slower onset of action.  Its longer effect (half-life of four hours) makes it 
more useful than the mononitrate in the maintenance treatment of congestive cardiac failure. 

Clinical information 

• Indications
 - Prophylaxis and treatment of acute attacks of angina pectoris.
 - Left ventricular failure.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk is unknown

• Dosage and administration
 - Sublingually - It should be allowed to dissolve under the tongue- 5 mg every 2-3 hours re-

peated max. 12 times a day if necessary. May also use prophylactically 15 minute prior to 
activities which may provoke an attack

 - Anginal attack: dissolve one tablet under the tongue. If angina is not relieved in 5 minutes, 
dissolve a second tablet. If pain is not relieved within another 5 minutes, dissolve a third 
tablet. If pain continues or intensifies, notify physician immediately or report to the nearest 
hospital emergency room.

 - Prophylactic: 5-40 mg 4 times/day or 40 mg every 8-12 hours in sustained-release dosage 
form

• Contraindications
 - Hypersensitivity to nitrates.
 - Hypotensive conditions and hypovolemia; hypertrophic obstructive cardiomyopathy; aortic 

stenosis; cardiac tamponade, constrictive pericarditis; mitral stenosis.
 - Marked anaemia; head trauma; cerebral haemorrhage; closed-angle glaucoma.
 - Severe anemia
 - Concurrent use with phosphodiesterase-5inhibitors
 - Angle –closure glaucoma 
 - Head trauma

• Side effects and toxicity
 - Throbbing headache, flushing dizziness, postural hypotension, hypotension, tachycardia. 

restlessness
 - Pallor, shock, flushing, peripheral edema, and syncope
 - Nausea, vomiting, bowel incontinence, xerostomia
 - Weakness, blurred vision, cold sweat 

• Drug interactions
- General Hypotensive interactions.

 - All drugs that produce dry mouth may reduce the effect of sublingual nitrates
 - Avoid concomitant use of isosorbide dinitrate with any of phosphodiesterase 5 inhibitors 
 - Isosorbide-5-nitrate may increase the levels/effects of hypotensive agents and rosiglitazone
 - The levels/effects of Isosorbide Dinitrate may be increased by Conivaptan, Dasatinib
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• Precautions
 - Severe hepatic or renal impairment.
 - Hypothyroidism, malnutrition or hypothermia
 - Recent history of myocardial infarction.
 - May rapidly develop tolerance.
 - Use with caution in patients with increased intracranial pressure, hypotension, hypovolemia, 

and glaucoma
 - Appropriate dosing is needed to minimise tolerance development
 - Use with caution
 - Do not crush or chew sublingual dosage form.

Pharmaceutical information

• Dosage form into EDL
 - ISOSORBIDE DINITRATE 5 mg SUBLINGUAL TABLETS.

• Storage
 - Store in airtight containers and protect from light. Keep below 15º C.
 - Keep tablets in original container.
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PROPRANOLOL 
General information

Propranolol is an effective antianginal drug because of its properties as a non-selective beta-ad-
renergic blocking agent.It is also effective as an antihypertensive and antiarrhythmic. 

Clinical information

• Indications
 - Angina pectoris due to coronary atherosclerosis.
 - Parenterally: arrhythmias and thyrotoxic crisis
 - Other indications:
 - Hypertension
 - Pheochromocytoma
 - Essential tremor- Prevention of MI
 - Arrhythmias
 - Prophylaxis of migraine.

• Pregnancy risk factor C

• Lactation
 - Enters breast milk, use with caution.

• Dosage and administration
 - By mouth: Initially: 40 mg 2-3 times daily; maintenance: 120-240 mg/day; up to 320 mg/

day.
 - By IV injection: 1 mg over 1 minute; repeat if necessary at 2-minute intervals. Max. 10 mg (5 mg in 

anaesthesia).

• Contraindications
 - Beta-blockers may precipitate asthma: avoid in patients with history of asthma or chronic 

obstructive airways diseases and bronchospasm.
 - Uncontrolled heart failure, marked bradycardia, sick sinus syndrome, second or third degree 

AV block, cardiogenic shock, phaeochromocytoma. Known hypersensitivity to the drug.

• Side effects and toxicity
 - Bradycardia, heart failure, hypotension, conduction disorders, peripheral vasoconstriction.
 - Bronchospasm.
 -  Gastrointestinal disturbances fatigue; sleep disturbances; rare reports of rashes and dry 

eyes; exacerbation of psoriasis and male impotence.
 - Amnesia, cognitive dysfunction, catatonia, confusion, depression, dizziness, emotional liability, 

fatigue.

• Drug interactions
Because the blood flow to the liver and kidney is reduced by beta-blockers, the effect of drugs 
normally eliminated through these organs can be potentiated. Beta-blockers can interact strongly 
with other drugs acting on the heart and circulation:

 - Calcium-channel blockers: increased risk of bradycardia and AV block with diltiazem; se-
vere hypotension and heart failure occasionally with nifedipine; do not use with verapamil, 
asystole, severe hypotension and heart failure. 

 - With anti-arrhythmics there is an increased risk of myocardial depression and bradycardia.  
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Cardiac glycosides: increased AV block and bradycardia. An enhanced hypotensive effect is 
seen with: ACE inhibitors, alcohol, anesthetics, antihypertensives, anxiolytics and hypnot-
ics, and with diuretics.

 - With anti-arrhythmics: increased risk of myocardial depression and bradycardia. 
 - Antidiabetics: enhanced hypoglycemia effect and masking of warming signs as tremor.
 - Cardiac glycosides: increased AV block and bradycardia.
 - Sympathomimetics: severe hypertension with adrenaline and noradrenaline
 - Muscular relaxant: propranolol enhances effect.
 - Propranolol may decrease the levels/effects of  beta 2 agonists, theophylline derivatives, 

barbiturates, NSAIDs, and  Yohimbine

• Precautions
 - Because beta-blockers reduce the capacity of the heart to respond to exercise, patient should 

be warned to restrict vigorous physical activity. .
 - In diabetes the dose of antidiabetic drugs needed may be reduced because the beta-blocker 

itself reduces blood sugar.
 - Avoid in myasthenia gravis because of the reduction in muscular function.
 - Reduce dose in liver disease, and reduce initial dose in renal impairment
 - Avoid abrupt withdrawal (particularity in patients with CVD), which may cause an exacerbation 

of angina.
 - Avoid where there is a history of asthma.
 - Administer cautiously in compensated heart failure and monitor for the worsening of the 

condition 

Pharmaceutical information

• Dosage form into EDL
 - PROPRANOLOL HCl 10 mg TABLETS.
 - PROPRANOLOL HCl 40 mg TABLETS.
 - PROPRANOLOL HCl 5 mg AMPULES.

• Storage
 - Avoid light and moisture
 - Protect from excessive heat 
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VERAPAMIL 
General information

Verapamil is a calcium-channel blocker, nondihydropyridine
Also: antiarrhythmic and antihypertensive.
It reduces cardiac output, slows the heart rate, and may impair atrioventricular conduction. 

Though its peripheral effect is primarily to dilate the arteries it also has some venodilator activity..

Clinical information

• Indications
 - Angina pectoris.

Other indications: 
 - Hypertension, supraventricular tachyarrhythmia, atrial fibrillation.

• Pregnancy risk factor C

• Lactation:
 - Enters breast milk /not recommended

• Dosage and administration
 - By mouth: 80-120 mg 3 times daily. To be taken with food.
 - By slow IV injection over 2 minutes (3 minutes in elderly), 5-10 mg.

• Contraindications
 - Avoid in heart failure. History of heart failure or significantly impaired left ventricular func-

tion, even if controlled by therapy. Hypotension; bradycardia; second- and third-degree AV 
block; sick sinus syndrome; cardiogenic shock; sino-atrial block.

 - Atrial flutter or fibrillation complicating Wolff-Parkinson-White syndrome.
 - Porphyria.
 - Known hypersensitivity to verapamil.

• Side effects and toxicity
 - Constipation (most common), nausea, flushing, headache, dizziness, fatigue, ankle oedema.
 - Allergic reaction: erythema, pruritus, urticaria, Stevens-Johnson syndrome.
 - Myalgia, arthralgia, paraesthesia, erythromelalgia.
 - Increased prolactin concentration.
 - At high doses: hypotension, bradycardia, heart block, and asystole.

• Drug interactions
 - Antipsychotics and diuretics: enhanced hypotensive effect.
 - Beta-blockers: increased risk of bradycardia and AV block, asystole, severe hypotension and 

heart failure.
 - Cardiac glycosides: plasma concentration of digoxin increased; increased AV block and bra-

dycardia.
 - Lithium: neurotoxicity may occur without increased lithium-plasma concentration.
 - Muscle relaxants: verapamil enhances of non-depolarizing muscle relaxant, hypotension, 

myocardial depression, and hyperkalemia.
 - Theophylline: enhances effect.
 - Adrenaline and nor-adrenaline: severe hypertension.
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• Precautions
 - First degree AV block. Acute phase of myocardial infarction. Patients taking beta-blockers.
 - Exercise: particular caution in the acute phase of myocardial infarction. 
 - If a patient is taking any other drug with effects on the heart close supervision is needed 

because of the risk of severe interactions. 
 - Reduce dose in hepatic impairment.
 - Avoid in children 
 - Avoid juice of grapefruit or other citrus fruits: bioavailability of verapamil can be markedly 

increased.
 - In case of hepatic &/or renal impairment, dose adjustment is recommended
 - Use with caution in patients with attenuated neuromuscular transmission.

Pharmaceutical information

• Dosage form into EDL
 - VERAPAMIL HCl 40 mg TABLETS
 - VERAPAMIL HCl 80 mg TABLETS
 - VERAPAMIL HCl 5 mg/mL AMPOULES.

• Storage
 - Store in airtight containers and protect from light.
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12.2 ANTIARRHYTHMIC MEDICINES

Management of an arrhythmia, apart from the treatment of associated heart failure, requires pre-
cise diagnosis of the type of arrhythmia.

Agents used in the management of cardiac arrhythmias form a diverse group of drugs. Many of 
them, such as beta-blockers, digoxin or verapamil have other important actions on the cardiovascu-
lar system in addition to their antiarrhythmic properties, and tend to interact with other drugs acting 
on the heart. 

Anti-arrhythmic can be classified according to the effect on the electrical behavior of myocardial 
cells during action potential:

 - Class Ia, Ib, Ic: membrane stabilizing drugs (e.g. quinidine, procainamide0.
 - Class II:   beta-blockers (e.g. Atenolol).
 - Class III: prolong the repolarization phase (e.g. amiodarone).
 - Class IV:  calcium-channel blockers (e.g. verapamil).

They can also be classified clinically:

 - Drugs that act on the supraventricular arrhythmias (e.g. verapamil, digoxin).
 - Drugs that act on both supraventricular and ventricular arrhythmias (e.g. Amiodarone, Aten-

olol, Procainamide).
 - Drugs that act on ventricular arrhythmias (there are no in the EDLPC).

All parenteral forms are reserved for their use in hospital.
• ADENOSINE
• AMIODARONE
• BISOPROLOL (see section 12.1)
• DIGOXIN
• ISOPRENALINE
• VERAPAMIL
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ADENOSINE
General information 

Adenosine is a purine nucleoside comprising a molecule of adenine attached to a ribose sugar 
molecule (ribofuranose) moiety via a β-N9-glycosidic bond. It is an antiarrhythmic and adjunct di-
agnostic agent; endogenous nucleoside.

Clinical information

• Indications
 - Supraventricular Tachyarrhythmias: Initial treatment for termination of paroxysmal supra-

ventricular tachycardia (PSVT), including that associated with accessory bypass tracts (e.g., 
Wolff-Parkinson-White syndrome).

 - Drug of choice for terminating stable, narrow-complex supraventricular tachycardias 
(SVTs). 

 - Initial treatment of stable, wide-complex tachycardias of supraventricular origin, or those 
with previously defined reentry pathway.

 - May be used in pediatric patients with wide-complex tachycardias prior to synchronize car-
dioversion (to determine if the rhythm is SVT with aberrancy). Do not delay cardioversion 
to administer adenosine.

 - Thallium Stress Test: Adjunct to thallous (thallium) chloride myocardial perfusion scintigra-
phy (thallium stress test) in patients unable to exercise adequately. 

 - Diagnosis of Tachycardias: Adjunct to vagal manoeuvres and clinical assessment to estab-
lish a specific diagnosis of undefined, stable, narrow-complex SVT.

• Pregnancy risk factor C
Pregnancy considerations: 
Because of its rapid onset and brief duration of action, adenosine may have advantages over 
other antiarrhythmic agents (e.g., verapamil, digoxin) in the acute treatment of PSVT in preg-
nant women in whom vagal maneuvers have failed. Use with caution because hypotension may 
compromise placental fetal blood flow.

• lactation
 - Not known whether adenosine is distributed into milk. Some clinicians suggest that 

breast-feeding may be possible because of the drug’s short half-life.

• Dosage and administration
 - Administration: Administer by IV injection or infusion. 
 - IV Injection: Administer by rapid IV “bolus” injection into a peripheral vein.
 - To ensure the drug reaching the systemic circulation, inject directly into a vein. If given 

through an IV line, inject as closely as possible to the patient’s venous access, then follow 
each dose with a rapid flush of 0.9% sodium chloride injection (e.g., flush with ≥5 mL for 
pediatric patients and 20 mL for adults). 

Pediatric Patients
 - Supraventricular Tachyarrhythmias: Children <50 kg: Initially, 0.05–0.1 mg/kg. If conver-

sion of PSVT does not occur within 1–2 minutes, increase subsequent doses by 0.05–0.1 mg/
kg until sinus rhythm is established or a maximum single dose of 0.3 mg/kg (not exceeding 
12 mg) has been given. 

 - Children ≥50 kg: Initially, 6 mg. If conversion does not occur within 1–2 minutes, a 12-mg 
dose may be administered and repeated once, if necessary.1 Maximum single dose is 12 mg. 

Adults
 - Supraventricular Tachyarrhythmia: Initially, 6 mg. If conversion does not occur within 1–2 

minutes, a 12-mg dose may be administered and repeated once, if necessary.
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• Contraindications
 - Known hypersensitivity to adenosine.
 - Second- or third-degree AV block (except in patients with a functioning artificial pacemaker).
 - Sinus node disease (e.g., sick sinus syndrome, symptomatic bradycardia, except in those 

with a functioning artificial pacemaker). 
 - Known or suspected bronchoconstrictive or bronchospastic lung disease (e.g., asthma)

• Side effects and toxicity
 - For termination of PSVT: Facial flushing, shortness of breath/dyspnea, chest pressure, nau-

sea, headache, lightheadedness, dizziness, numbness, tingling in the arms. 
 - As an adjunct to thallium stress test: Facial flushing, chest discomfort, dyspnea or urge to 

breathe deeply, headache, throat/neck/jaw discomfort, GI discomfort,  lightheadedness/ 
dizziness, upper extremity discomfort, ST-segment depression, first- or second-degree AV 
block, paresthesia, hypotension, nervousness, arrhythmias.

• Drug interactions
 - Dopamine may precipitate toxicity in the patient. 
 - Carbamazepine may increase heart block. 
 - Theophylline and caffeine (methylxanthines) competitively antagonize adenosine’s effects; 

an increased dose of adenosine may be required. 
 - Dipyridamole potentiates the action of adenosine, requiring the use of lower doses.

• Precautions

• Cardiovascular Effects
 - When administered by continuous IV infusion, risk of fatal cardiac arrest, sustained ventricu-

lar tachycardia (requiring resuscitation), nonfatal MI, mainly in patients with unstable angina. 
 - Risk of first-, second-, or third-degree heart block, sinus bradycardia, and, rarely, sinus pause 

(with continuous IV infusion) due to direct depressant effects on SA and AV nodes. 
 - Some clinicians state that adenosine should not be used in patients with wide-complex tachy-

cardias of unknown origin because of the risk of inducing potentially serious arrhythmias, 
including atrial fibrillation with a rapid ventricular rate or prolonged asystole with severe 
hypotension in pre-excited tachycardias (e.g., atrial flutter). 

 - Risk of marked hypotension with large doses of continuous infusion. Use IV infusion with 
caution in patients with autonomic dysfunction, stenotic valvular heart disease, pericarditis 
or pericardial effusions, stenotic carotid artery disease with cerebrovascular insufficiency, or 
uncorrected hypovolemia. 

• Respiratory Effects
 - Risk of mild to moderate exacerbation of symptoms (i.e., bronchoconstriction) in patients 

with asthma; such effects have not been observed in healthy individuals.
 - Use with caution in patients with obstructive lung disease not associated with bronchocon-

striction (e.g., emphysema, bronchitis), since respiratory compromise may occur during IV 
infusion. Discontinue the drug in patients who develop severe respiratory difficulty. 

Pharmaceutical information

• Dosage form into EDL
ADENOSINE 6 mg/ml INJECTION 
Parenteral Injection, for rapid IV injection only.

• Storage
 - Store at 15–30°C.
 - Do not refrigerate. 
 - If crystallization occurs, warm to room temperature. 
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AMIODARONE 
General information

Amiodarone has a very long half-life (several weeks), only needs to be given once daily (but high 
doses may cause nausea unless divided). Many weeks or months may be required to achieve steady-
state plasma concentration (important when drug interactions are considered).

Clinical information

• Indications
 - Management of supraventricular and ventricular arrhythmias
 - Treatment of tachycardia associated with the Wolff-Parkinson-White syndrome.
 - When other drugs are ineffective or contra-indicated: paroxysmal supraventricular, nodal 

and ventricular tachycardias, atrial fibrillation and flutter, and ventricular fibrillation.

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/not recommended  

• Dosage and administration
 - By mouth: 300-800 mg in divided doses.
 - By IV infusion via cava catheter: 5 mg/kg over 20-120 minutes max. 1.2 g in 24 hours.

• Contraindications
 - Sinus bradycardia; sino-atrial heart block; severe conduction disturbances; sinus node dis-

turbances.
 - Thyroid dysfunction.
 - Pregnancy and breast-feeding, because of possible effects on thyroid function in offspring.
 - Iodine sensitivity.

• Side effects and toxicity
 - Reversible corneal micro-deposits, usually symptomless but with a possibility of visual dis-

turbances.
 - Phototoxic reactions, especially after prolonged therapy, not prevented by sun screens; blu-

ish discoloration of the skin.
 - Hypothyroidism and hyperthyroidism since amiodarone contains iodine. Thyrotoxicosis.
 - Hepatotoxicity: raised serum transaminases (may require dose reduction or withdrawal), 

jaundice, hepatitis and cirrhosis reported.
 - Tremor, peripheral neuropathy and myopathy, occasionally ataxia.
 - Bradycardia and conduction disturbances.
 - Diffuse pulmonary alveolitis, pneumonitis and fibrosis.
 - Rarely: nausea, vomiting, metallic taste, tremor, vertigo, headache, sleeplessness, fatigue, 

alopecia, paraesthesia, impotence, epididymoorchitis.
 - Rashes or other hypersensitivity reactions.
 - Hemolytic or aplastic anemia.

• Drug interactions
 - Other anti-arrhythmic: additive effect and increased plasma concentration: increased risk of 

ventricular arrhythmias and myocardial depression.
 - Anticoagulants: enhanced anticoagulant effect.
 - Tricyclic antidepressants, antihistamines. Antimalarials, antipsychotics: increased risk of 
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ventricular arrhythmias (avoid concomitant use).
 - Beta-blockers and calcium-channel blockers: increased risk of bradycardia, AV block, and 

myocardial depression; increased risk of ventricular depression with sotalol (avoid concom-
itant use).

 - Cardiac glycosides: increased plasma concentration of digoxin (halve digoxin maintenance 
dose).

 - Diuretics: toxicity increased if hypokalemia occurs.
 - Lithium: increased risk of hypothyroidism.

• Precautions
 - Only indicated for patients with life-threatening arrhythmias because of risk of toxicity, 

alternative therapies should be tried first before using Amiodarone; patients should be hos-
pitalized when Amiodarone is initiated.

 - Lung damage may occur without symptoms.
 - Amiodarone can exacerbate arrhythmias.
 - Because of the many adverse effects, dosage should be carefully monitored and adjusted as 

needed; plasma concentrations are not a reliable measure, and one is dependent on clinical 
response; the QT interval may be helpful.  

 - Protect the skin against both long UV and visible light.
 - Liver and thyroid-function tests required before treatment and then every 6 months because 

liver toxicity is common but usually mild..
 - Chest X-ray required before treatment.
 - Heart failure; renal impairment; elderly; severe bradycardia and conduction disturbances in 

excessive dosage; porphyria.
 - Parenteral administration requires ECG monitoring.
 - Prescribe cautiously in the elderly: the risk of hypothyroidism may be greater. 
 - Avoid if possible in patients undergoing surgery; mortality is increased, perhaps because of 

an interaction with anaesthesia. 

Pharmaceutical information

• Dosage form into EDL
 - AMIODARONE HCl 200 mg TABLETS.
 - AMIODARONE 150 mg AMPOULES.

• Storage
 - Protect from light.
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DIGOXIN
General information

Digoxin is a Cardiac Glycoside. The principal actions of these compounds are an increase in the 
force of myocardial contraction and a reduction in the conductivity within the atrio-ventricular node.

Clinical information

• Indications:
 - Heart failure.
 - Atrial fibrillation and flutter in order to reduce the ventricular response and hence  prevent 

ventricular tachycardia.

• Pregnancy risk factor C
 - In pregnant women with atrial fibrillation or SVT use of Digoxin is recommended.

• Lactation
 - Enters breast milk, use with caution 

• Dosage and administration
By mouth:

 - Rapid digitalization: 1-1.5 mg in divided doses over 24 hours.
 - Less urgent digitalization: 250-500 mcg/day.
 - Maintenance: 62.5-500 mcg /day once a day (according with renal function and heart-rate 

response).
 - Children: (require relatively higher doses) initially: 15 mcg/kg in divided doses first day. 

Maintenance: 15 mcg/kg once daily. 
By IV infusion (emergency loading dose):

 - 0.5-1 mg given in divided doses with approx. half of the total dose given over 10-20 minutes, 
followed by further fractions of the total dose (also over 10-20 minutes) at intervals of 4-8 hours 
according to response.

• Contraindications
 - Intermittent complete heart block; second degree AV block, ventricular fibrillation, supra-

ventricular arrhythmias caused by Wolff-Parkinson-White syndrome. Bradycardia.
 - Hypertrophic obstructive cardiomyopathy (unless concomitant atrial fibrillation and heart 

failure-but with caution).
 - Pregnancy.
 - Hypersensitivity to digoxin or other forms of digitalis.

• Side effects and toxicity (Usually associated  with excessive dosage) 
 - Anorexia, nausea, vomiting, diarrhea, abdominal pain.
 - Visual disturbances, headache, fatigue, drowsiness, confusion, delirium, hallucinations.
 - Sinus bradycardia, atrioventricular block, ventricular extrasystoles, and sometimes ventric-

ular tachycardia or atrial tachycardia with block.
 - Rash, popular, urticaria.

• Drug interactions
 - Other anti-arrhythmics: plasma concentration of digoxin increased.
 - Anti-fungal: increased toxicity if hypokalemia (amphotericin); and plasma concentration of 

digoxin increased by itraconazole.
 - Antimalarials: raise plasma concentration of digoxin (quinine, hydroxychloroquine, and 
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chloroquine); increased risk of bradycardia (mefloquine).
 - Beta-blockers: increased AV block and bradycardia.
 - Calcium-channel blockers: plasma concentration of digoxin increased (diltiazem, nicardip-

ine, nifedipine, verapamil); increased AV block and bradycardia (verapamil).
 - Diuretics: increased toxicity if hypokalemia (acetazolamide, loop-diuretics, thiazides).

• Precautions
 - Because digoxin has a narrow efficacy/safety margin, the dose must be continually moni-

tored and adjusted as needed; if plasma levels cannot be monitored, be alert for signs sug-
gesting overdosage (derangement of cardiac conduction, dysrrhythmias)

 - Recent infarction; sick sinus syndrome; thyroid disease.
 - Dose with especial caution in the elderly or if renal function is impaired.
 - It is important to avoid hypokalaemia or hypomagnesaemia (which may readily be caused by 

diuretics) and which can introduce a higher risk of toxicity.
 - Dose with especial caution in the elderly or if renal function is impaired.
 - Toxicity can be managed by discontinuing therapy and correcting hypokalemia.
 - Use with caution in patients with hyperthyroidism, hypothyroidism, recent acute MI (within 

6 months).

Pharmaceutical information

• Dosage form into EDL
 - DIGOXIN 0.05 mg/mL 60 mL ELIXIR.
 - DIGOXIN 0.25 mg TABLETS.
 - DIGOXIN 0.5 mg/1mL AMPOULES.

• Storage
 - Avoid light.
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ISOPRENALINE 
General information

Isoprenaline is a sympathomimetic agent acting almost exclusively on beta-adrenoceptors.

Clinical information

• Indications
 - Short-term emergency treatment of heart block.
 - Severe bradycardia.

• Pregnancy risk factor C

• Lactation
 - Not known whether isoproterenol is distributed into human milk.132 Caution advised if IV 

isoproterenol hydrochloride is used.

• Dosage and administration
 - By IV infusion, 0.5-10 mcg/minute.

• Contraindications
 - Angina pectoris.
 - Preexisting cardiac arrhythmias (particularly ventricular arrhythmias requiring inotropic 

therapy and tachyarrhythmias) other than those arrhythmias that may respond to treatment 
with isoproterenol.

 - Tachycardia or AV block caused by cardiac glycoside intoxication.

• Side effects and toxicity
Nervousness, headache, dizziness, restlessness, insomnia, anxiety, tension, blurring of vision, 
fear, excitement, tachycardia, palpitations, angina, Adam-Stokes syndrome, pulmonary edema, 
hypertension, hypotension, ventricular arrhythmias, tachyarrhythmias, flushing of the skin, dia-
phoresis, mild tremors, and weakness.

• Drug interactions
 - Adrenaline: avoid concomitant use.
 - Anesthetics: risk of arrhythmias if adrenaline and isoprenaline given with volatile liquid 

anesthetics such as halothane.
 - Antidepressants: with MAOIs may cause hypertensive crisis.

• Precautions
 - Ischemic heart disease.
 - Diabetes mellitus.
 - Hyperthyroidism.

Pharmaceutical information

• Dosage form into EDL
 - ISOPRENALINE HCl 200 mcg/mL, 5 mL AMPOULES.

• Storage
 - Store in airtight container and protect from light.
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VERAPAMIL 
General information

Verapamil is a nondihydropyridine calcium-channel blocker. 
Also used as an antianginal and antihypertensive.
It reduces cardiac output, slows the heart rate, and may impair atrioventricular conduction.

Clinical information 

• Indications:
 - Supraventricular arrhythmias, atrial fibrillation.

Other indications:
 - Treatment of hypertension
 - Angina pectoris

• Pregnancy risk factor C

• Lactation
 - Enters breast milk/not recommended.

• Dosage and administration
 - 80-120 mg 3 times daily.

• Contraindications
 - Avoid in heart failure. History of heart failure or significantly impaired left ventricular func-

tion, even if controlled by therapy. Hypotension; bradycardia; second- and third-degree AV 
block; sick sinus syndrome; cardiogenic shock; sino-atrial block.

 - Atrial flutter or fibrillation complicating Wolff-Parkinson-White syndrome.
 - Porphyria.

• Side effects and toxicity
 - Constipation (most common), nausea, diarrhea, dyspepsia flushing, headache, dizziness, fa-

tigue, ankle oedema.
 - Allergic reaction: erythema, pruritus, urticaria, Stevens-Johnson syndrome.
 - Myalgia, arthralgia, paraesthesia, erythromelalgia.
 - Increased prolactin concentration.
 - At high doses: hypotension, bradycardia,- AV block, and asystole.
 - Increased liver enzymes 

• Drug interactions
 - Antipsychotics and diuretics: enhanced hypotensive effect.
 - Beta-blockers: increased risk of bradycardia and AV block, asystole, severe hypotension and 

heart failure.
 - Cardiac Glycosides: plasma concentration of digoxin increased; increased AV block and bra-

dycardia.
 - Lithium: neurotoxicity may occur without increased lithium-plasma concentration.
 - Muscle relaxants: verapamil enhances of non-depolarising muscle relaxant, hypotension, 

myocardial depression, and hyperkalemia.
 - Theophylline: enhances effect.
 - Adrenaline and nor-adrenaline: severe hypertension.

• Precautions
 - Exercise particular caution in the acute phase of myocardial infarction. 
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 - If a patient is taking any other drug with effects on the heart close supervision is needed 
because of the risk of severe interactions. 

 - Reduce dose in hepatic impairment.
 - Avoid in children and in pregnancy.  There is little information on use during breast-feeding.
 - Avoid juice of grapefruit or other citrus fruits: bioavailability of verapamil can be markedly 

increased.
 - Use with caution in patients with attenuated neuromuscular transmission.

Pharmaceutical information

• Dosage form into EDL
 - VERAPAMIL HCl 40 mg TABLETS
 - VERAPAMIL HCl 80 mg TABLETS
 - VERAPAMIL HCl 5 mg/2 mL AMPOULES.

• Storage
 - Store in airtight containers and protect from light.
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1.3 ANTIHYPERTENSIVE  MEDICINES

Hypertensive therapy has improved the outlook for patients with high blood pressure by decreas-
ing the frequency of stroke, heart failure, and renal failure: treatment also reduces the incidence of 
coronary events.

The drugs used in the treatment of hypertension belong to groups with distinct pharmacological 
actions, though the precise mode of action of some of them is not as yet fully understood. The anti-
hypertensive drugs included into the Palestinian EDL may be broadly classified as follows.

• Beta-blockers: ATENOLOL
• Angiotensin-converting enzyme (ACE) inhibitors: CAPTOPRIL, ENALAPRIL
• Calcium-channel blockers (benzothiazepine): DILTIAZEM
• Calcium-channel blockers (dihydropyridine): NIFEDIPINE
• Direct-acting vasodilators: HYDRALAZINE, DIHYDRALAZINE
• Centrally-acting antihypertensive (a2-adrenoceptor agonists):METHYLDOPA
·	a-blockers: PRAZOSIN

In addition, all patients should be given advice on non-pharmacological measures to reduce the 
high blood pressure: achieving ideal body weight, avoiding alcohol intake, limiting sodium intake, 
taking regular exercise and stopping the habit of smoking.

HYPERTENSION IN PREGNANCY
It is important to control the blood pressure in pregnancy. High blood pressure may be due to 

pre-existing essential hypertension or to pre-eclampsia.
General advice: oral methyldopa is safe in pregnancy and beta-blockers are safe and effective in 

the third trimester.

HYPERTENSION IN ELDERLY
Antihypertensive therapy reduces the incidence of cardiovascular complications substantially in 

elderly hypertensive subjects.

• AMLODIPINE
• ATENOLOL
• BISOPROLOL (see section 12.1)
• ENALAPRIL
• DOXAZOCIN
• DILTIAZEM
• HYDRALAZINE
• LABETALOL
• LOSARTAN
• METHYLDOPA
• SODIUM NITROPRUSSIDE
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AMLODIPINE
General information

Amlodipine is a calcium-channel blocking agent; a dihydropyridine derivative with an intrinsi-
cally long duration of action. Amlodipine (as besylate, mesylate or maleate) is used as an anti-hy-
pertensive and in the treatment of angina. Like other calcium channel blockers, amlodipine acts by 
relaxing the smooth muscle in the arterial wall, decreasing total peripheral resistance and hence 
reducing blood pressure; in angina it increases blood flow to the heart muscle (although DHP-class 
calcium channel blockers are more selective for arteries than myocardium, as the cardiac calcium 
channels are not of the dihydropyridine-type.

Clinical information

• Indications
Hypertension

 - Amlodipine is used for management of hypertension (alone or in combination with other 
classes of antihypertensive agents). 

 - Calcium-channel blocking agents are one of several preferred initial therapies in hyperten-
sive patients with a high risk of developing CAD, including those with diabetes mellitus; in 
geriatric patients with isolated systolic hypertension, and in patients with coexisting angina. 

 - Amlodipine can be used as monotherapy for initial management of uncomplicated hyperten-
sion; however, thiazide diuretics are preferred.

 - Amlodipine should not be used for acute management of hypertensive crises. 
 - Addition of benazepril to amlodipine usually does not provide additional antihypertensive 

effects in blacks but appears to reduce development of amlodipine-associated edema regard-
less of race. 

 - May use amlodipine/atorvastatin fixed-combination preparation when treatment with both 
amlodipine (for hypertension) and atorvastatin (for dyslipidemias and prevention of cardio-
vascular events) is appropriate. 

  
CAD

 - Amlodipine is used for management of Prinzmetal variant angina and chronic stable an-
gina pectoris; has been used alone or in combination with other antianginal agents. Cal-
cium-channel blockers are considered the drugs of choice in management of Prinzmetal 
variant angina. 

 - Amlodipine is used in patients with recently documented CAD (by angiography) and with-
out heart failure or an ejection fraction <40% to reduce the risk of coronary revasculariza-
tion procedure and hospitalization due to angina. 

• Pregnancy risk factor C

•  Lactation
 - Not known whether amlodipine is distributed into milk; manufacturer recommends discon-

tinuance of nursing if amlodipine is used

• Dosage and administration:
 - Administer amlodipine orally without regard to meals.  

Pediatric Patients
 - Amlodipine Therapy for Hypertension
 - Children ≥6 years of age: Usual effective amlodipine dosage is 2.5–5 mg once daily. 

Adults
 - Amlodipine Therapy for Hypertension
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 - Initially as monotherapy, amlodipine 2.5–5 mg once daily. In small or frail individuals, ini-
tiate therapy with 2.5 mg once daily.

 - When adding amlodipine to an existing antihypertensive regimen, use initial dosage of 2.5 
mg once daily. 

 - Increase amlodipine dosage gradually over 7–14 days until optimum control of BP is ob-
tained (up to a maximum dosage of 10 mg daily). May increase more rapidly if symptoms so 
warrant and patient’s tolerance and response are frequently assessed. 

 - Usual maintenance dosage of amlodipine is 5–10 mg once daily

• Contraindications
 - Known hypersensitivity to amlodipine. 

• Side effects and toxicity
 - Amlodipine: Headache, edema. Edema may be less frequent with concomitant benazepril or 

olmesartan therapy.

• Precautions
 - Hypotension
 - Possible acute hypotension. Use amlodipine with caution, particularly in patients with se-

vere aortic stenosis.

• CHF
 - Use amlodipine with caution in patients with CHF; no adverse effects on survival, cardiac 

morbidity, or worsened heart failure reported in controlled studies

Pharmaceutical information

• Dosage form into EDL
 - AMLODIPINE 5 mg TABLET (AS MALEATE, MESYLATE OR AS BESYLATE).

• Storage:
 -  Tablets;  tight, light-resistant containers at 15–30°C
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ATENOLOL
General information

Beta-blockers are effective antihypertensives but their mode of action is not understood; they 
reduce cardiac output, alter baroceptor reflex sensitivity, and block peripheral adrenoceptors. It is 
possible that a central effect may also explain their mode of action.  

Atenolol is more water-soluble than lipid-soluble; therefore, it is less likely to enter the brain (less 
sleep disturbance) and is excreted by the kidneys and accumulates in renal impairment.

Atenolol has long duration of action, and need to be given only once daily. 
Also:  antiarrhythmic and antianginal (see sections 12.1 and 12.2).

Clinical information 

• Indications
 - Arterial hypertension

Other indications:
 - Management of angina pectoris
 - Prevention of MI

• Pregnancy risk factor D

• Lactation
 - Enters breast milk/use with caution

• Dosage and administration
 - 50 mg daily in 1 or 2 doses (up to 100 mg).

• Contraindications
 - Although atenolol is cardioselective, beta-blockers may precipitate asthma, avoid in patient 

with history of asthma or chronic obstructive airways diseases and bronchospasm.
 - Uncontrolled heart failure, marked bradycardia, sick sinus syndrome, second or third degree 

AV block, cardiogenic shock, phaeochromocytoma.
 - Known hypersensitivity to atenolol.

• Side effects and toxicity
 - Bradycardia, heart failure, hypotension, conduction disorders, peripheral vasoconstriction.
 - Bronchospasm. Chest pain, edema, second or third degree AV block, Reynaud’s phenome-

non.
 - Central Nervous System: Dizziness, fatigue, insomnia, lethargy, confusion, mental impair-

ment, depression, headache, nightmares
 - Gastrointestinal disturbances fatigue; sleep disturbances; rare reports of rashes and dry eyes; 

exacerbation of psoriasis.
 - Male impotence.

• Drug interactions
 - Calcium-channel blockers: increased risk of bradycardia and AV block with diltiazem; se-

vere hypotension and heart failure occasionally with nifedipine; do not use with verapamil, 
asystole, severe hypotension and heart failure. 

 - Enhanced hypotensive effect with: ACE inhibitors, alcohol, anaesthetics, antihypertensives, 
anxiolytics and hypnotics and diuretics.

 - With anti-arrhythmics: increased risk of myocardial depression and bradycardia. 
 - Antidiabetics: enhanced hypoglycaemia effect and masking of warming signs as tremor.
 - Cardiac glycosides: increased AV block and bradycardia.
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 - Sympathomimetics: severe hypertension with adrenaline and noradrenaline.
 - Atenolol my increase the level /effects of direct acting alpha-/beta agonists. alpha 1-block-

ers,hypotesive  agents, insulin, lidocaine, sulfonylureas.
 - The level/effects of atenolol may be increased by acetylcholinesterase inhibitors, amiodarone. 

calcium channel blockers (nondihydropyridine), dipyridamole.

• Precautions
 - All beta-blockers slow the heart and may induce myocardial depression and precipitate heart 

failure.
 - Diabetes, myasthenia gravis. Reduce dose in liver disease. Reduce initial dose in renal im-

pairment
 - Avoid abrupt withdrawal, may cause an exacerbation of angina.

Pharmaceutical information

• Dosage form into EDL
 - ATENOLOL 25 mg TABLETS
 - - ATENOLOL 100 mg TABLETS

• Storage
 - Avoid light.
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ENALAPRIL
General information

ACE inhibitors should be considered for hypertension when thiazides are contra-indicated, are 
not tolerated or fail to control blood pressure. Its long half-life confers the advantage of once-a-day 
treatment. 

Clinical information 

• Indications
 - All grades of hypertension.

Other indications:
 - Heart failure
 - Treatment of asymptomatic left ventricular dysfunction.

• Pregnancy 
 - Pregnancy risk factor C in 1st trimester.
 - Pregnancy risk factor D in 2nd and third trimester.

• Lactation
 - Enters breast milk/not recommended.

• Dosage and administration
 - Initially: 5 mg once daily. In elderly and renal impairment: 2.5 mg once daily.
 - Maintenance: 10-20 mg once daily. Max. 40 mg once daily.

• Contraindications
 - Hypersensitivity to ACE inhibitors
 - Severe bilateral renal artery stenosis. ACE inhibitors are best avoided in all patients with 

known or suspected renovascular disease.
 - Aortic stenosis or outflow tract obstruction.
 - Pregnancy (also avoid in patients who may became pregnant; teratogenicity has been found 

in animals).
 - Porphyria.

• Side effects and toxicity
 - Hypotension.
 - Dizziness, headache, fatigue, asthenia, nausea, vomiting (occasionally), diarrhoea, muscle 

cramps, persistent dry cough, throat discomfort, voice changes, taste alteration, stomatitis, 
dyspepsia, abdominal pain.

 - Renal impairment, hyperkalemia.
 - Angioedema, urticaria, rashes and other symptoms of hypersensitivity. 
 - Blood disorders including thrombocytopenia, neutropenia, agranulocytosis and aplastic 

anaemia.

• Drug interactions
 - Anaesthetics enhanced hypotensive effect.
 - Analgesics: antagonism of hypotensive effect and increased risk of renal damage with 

NSAIDs.
 - Cyclosporine: increased risk of hyperkalemia.
 - Diuretics: enhanced hypotensive effect: hyperkalemia with potassium sparing diuretics.
 - Lithium: ACE inhibitors reduce excretion of lithium.
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 - Potassium salts increased risk of hyperkalemia.

• Precautions
 - Patients who may have undiagnosed and clinically silent renovascular disease, including 

peripheral vascular disease and severe generalised atherosclerosis.
 - Check and monitor renal function and electrolytes before and during treatment.
 - In patients with existing skin disorders be alert for possible aggravation.
 - Elderly.
 - Be cautious as to concomitant use with NSAIDs; some of these reduce the antihypertensive 

effect and the risk to the kidney may be potentiated.
 - Anaphylactic reactions especially angioedema may occur rarely with ACE-Is
 - Symptomatic hypotension with or without syncope can occur with ACE-Is, close monitoring 

especially in initial dose is required.

Pharmaceutical information

• Dosage form into EDL
 - ENALAPRIL MALEATE 20 mg TABLETS
 - ENALAPRIL MALEATE  5 mg TABLETS

• Storage
 - No special precautions.
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DOXAZOCIN
General information 

Doxazosinmesylate, a quinazoline compound is a α1-selective alpha blocker used to treat high 
blood pressure and urinary retention associated with benign prostatic hyperplasia (BPH).

It is an alpha-1 adrenergic receptor blocker that inhibits the binding of norepinephrine (released 
from sympathetic nerve terminals) to the alpha-1 receptors on the membrane of vascular smooth 
muscle cells. The primary effect of this inhibition is relaxed vascular smooth muscle tone (vasodila-
tion), which decreases peripheral vascular resistance, leading to decreased blood pressure.

Clinical information

• Indications
 - Hypertension: management of hypertension (alone or in combination with other classes of 

antihypertensive agents).
 - May have potential favorable effects in hypertensive patients with benign prostatic hyper-

plasia or other urinary outflow obstruction.
 - Benign Prostatic Hyperplasia (BPH): reduction of urinary obstruction and relief of associat-

ed manifestations in hypertensive or normotensive patients with symptomatic BPH. 
 - Although drug therapy usually is not as effective as surgical therapy, it may provide ade-

quate symptomatic relief with fewer and less serious adverse effects compared with surgery. 

• Pregnancy risk factor C

• Lactation
 - Distributed into milk in rats; not known whether distributed into human milk. Caution if 

used in nursing women

• Dosage and administration
 - Administer orally once daily in the morning or evening. Effect of food on maximum plasma 

concentration and AUC is not clinically important. 
 - Available as doxazosin mesylate; dosage expressed in terms of doxazosin. 
 - Individualize dosage according to patient response and tolerance. Initiate at low dosage to 

minimize frequency of postural hypotension and syncope. 
 - Postural effects are most likely to occur 2–6 hours after a dose; monitor BP during this peri-

od after first dose and with any dosage increases. 
 - If therapy is interrupted for several days, restart using initial dosage regimen. 

Pediatric Patients
 - Hypertension: Initially, 1 mg once daily. Increase dosage as necessary up to a maximum of 

4 mg once daily. 

Adults
 - Hypertension: Initially, 1 mg once daily. Do not initiate with higher dosages. 
 - Depending on patient response (standing BP 2–6 and 24 hours after initial dose), may in-

crease dosage to 2 mg once daily; make subsequent dosage adjustments by doubling dose at 
intervals of 2 weeks–1 month until desired BP control is achieved, drug is not tolerated, or 
maximum daily dosage of 16 mg is reached. 

BPH: Initially, 1 mg once daily in the morning or evening; some clinicians recommend admin-
istration at bedtime to minimize postural effects. Do not initiate with higher dosages. To achieve 
desired improvement in symptoms and urodynamics, may increase dosage in a stepwise manner 
to 2, 4, and 8 mg daily as necessary, at intervals ≥1–2 weeks. Do not exceed 8 mg daily.
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• Contraindications
 - Known hypersensitivity to doxazosin, quinazolines (e.g., prazosin, terazosin), or any ingre-

dient in the formulation.

• Side effects and toxicity
The most common adverse effects are: dizziness, headache, drowsiness, fatigue, edema, nausea, 
dyspnea, somnolence, abdominal pain and diarrhea.

• Drug interactions
 - No formal drug interaction studies to date, but no interactions observed in patients receiving 

various agents concomitantly during clinical trials.
 - Antihypertensive Agents: potential pharmacodynamic interaction (additive hypotensive ef-

fects; initiate additional antihypertensive agents with caution). 
 - Drugs Affecting Hepatic Metabolism: potential pharmacokinetic interaction; use concomi-

tantly with caution.
 - Protein-bound Drugs: potential pharmacokinetic interaction (displacement of doxazosin or 

other protein-bound drug); no information available to date on effect of other highly pro-
tein-bound drugs on doxazosin binding. Doxazosin has no effect on protein binding of cer-
tain drugs in vitro. 

 Precautions
 - Prostate Cancer: exclude possibility of prostate cancer before initiation of therapy for BPH.
 - Hematologic Effects: possible decreases in leukocyte and neutrophil counts in patients re-

ceiving α1-adrenergic blocking agents, including doxazosin.

Pharmaceutical information

• Dosage form into EDL
 - DOXAZOSIN 2 mg TABLETS 

• Storage
 - Oral tablets: store below 30 °C
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DILTIAZEM
General information

Diltiazem is a calcium-channel blocker (benzothiazepine).
Diltiazem may be used in patients for whom beta-blockers are contra-indicated or ineffective.
Also: antianginal. 

Clinical information 

• Indications
 - Hypertension.

Other indications: 
 - Angina
 - Atrial fibrillation, atrial flutter 

• Pregnancy risk factor C

• Lactation: 
 - Enters breast milk/not recommended

 
• Dosage and administration

 - 60 to 120 mg 2 or 3 times daily.
 - Take before meals

• Contraindications
 - Severe bradycardia, severe hypotension.
 - Left ventricular failure, second- or third-degree AV block (unless pacemaker fitted), sick 

sinus syndrome.
 - Porphyria
 - Hypersensitivity to diltiazem.

 
• Side effects and toxicity

 - Bradycardia, sino-atrial block, AV block.
 - Dizziness, hypotension, malaise, asthenia, headache, hot flushes, gastrointestinal distur-

bances, oedema (notably of ankles). Rarely rashes (erythema multiforme reported).
 - Altered liver function tests.
 - Hepatitis and depression reported.

• Drug interactions
 - Anti-arrhythmics: amiodarone-induced risk of bradycardia, AV block, and myocardial de-

pression increased by diltiazem.
 - Antibacterials: rifampicin increases metabolism of diltiazem (plasma concentration re-

duced). 
 - Antiepileptics: effect of carbamazepine enhanced by diltiazem, also it increases plasma con-

centration of phenytoin. Effect of diltiazem reduced by phenobarbitone and phenytoin.
 - Avoid use with ritonavir.
 - Beta-blockers: increased risk of bradycardia and AV block. 
 - Diltiazem increases plasma-nifedipine concentrations.
 - Cardiac Glycosides: plasma concentration of digoxin increased.
 - Cyclosporine: plasma concentration increased by diltiazem.
 - Diuretics: enhanced hypotensive effect.
 - Lithium: neurotoxicity may occur without increased plasma-lithium concentration.
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 - Theophylline: increased plasma-theophylline concentration.
 

• Precautions
 - Reduce dose in renal and hepatic impairment.
 - In principle avoid in any form of existing cardiac disease.
 - Sudden withdrawal may associates with an exacerbation of angina.
 - Patients with impaired ventricular function &/or conduction abnormalities may have higher 

incidence of adverse reactions 
 - Can cause first, second and third degree AV block or sinus bradycardia and risks increases 

with agents known to slow cardiac conduction.

Pharmaceutical information

• Dosage form into EDL
 - DILTIAZEM 60 mg TABLETS.

• Storage
 - Store in airtight container at room temperature  and protect from light.
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HYDRALAZINE 
General information

Hydralazine is a direct-acting vasodilator which reduces blood pressure by acting on arterial 
smooth muscle to reduce peripheral resistance. It is used in the management of hypertension, usual-
ly in doses below 100 mg daily by mouth, since higher dose are associated with increased incidence 
of lupus erythematosus, particularly in women and slow acetylators. 

Clinical information

• Indications
 - Moderate to severe hypertension, given alone or combined with diuretics.

• Pregnancy risk factor C

• Lactation
 - Enters breast milk, use with caution 

• Dosage and administration
 - 25 mg twice daily; increased to a max. of 50 mg twice daily.

• Contraindications
 - Idiopathic systemic lupus erythematosus.
 - Severe tachycardia, high output heart failure, myocardial insufficiency due to mechanical 

obstruction, cor pulmonale, dissecting aortic aneurysm.
 - Mitral valvular rheumatic heart disease.
 - Porphyria.
 - Hypersensitivity.
 - The drug is preferably avoided in angina and in the elderly, since ischemic heart disease 

may be precipitated.

• Side effects and toxicity
 - Although the drug is toxic at high doses, the side effects at low doses are mild and usually 

reversible.
 - Reflex tachycardia: can generally be avoided by combining with a beta blocker. 
 - Fluid retention, calling for use of a diuretic.
 - Nausea and vomiting. 
 - Headache.
 - Systemic lupus erythematosus-like syndrome after long term therapy with over 100mg daily 

(or less in women).
 - Rarely rashes, fever, changes in blood count and peripheral neuritis. Conjunctivitis, lacri-

mation.
 - Blood disorders reported (including hemolytic anemia).
 - Constipation, paralytic ileus, impotence.

• Drug interactions
 - ACE inhibitors, alcohol, beta-blockers, calcium-channel blockers, diuretics, dopaminergics 

and nitrates: considerably enhance the hypotensive effect.

• Precautions
 - Beware of the possibility of a very rapid and dangerous fall in blood pressure, especially 
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when hydralazine is used in combination with beta-blockers and thiazides.
 - Reduce initial dose in renal impairment.
 - Use with caution in pulmonary hypertension (may cause hypotension)
 - Coronary artery disease (avoid after myocardial infarction); cerebro-vascular disease.
 - Pregnancy. Adverse effects on the fetus have not been demonstrated and the drug has proved 

useful in the management of pre-eclampsia and hypertension of pregnancy.
 - Breast-feeding: use with caution since small amounts enter the breast milk.

Pharmaceutical information

• Dosage form into EDL
 - HYDRALAZINE HCl 20 mg AMPOULE

• Storage
 - Store in airtight containers and protect from light.
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LABETOLOL
General information 

Labetalol is a mixed alpha/beta adrenergic antagonist, which is used to treat high blood pressure. 
Labetalol blocks stimulation of beta1- and beta2-adrenergic receptor sites and alpha1-adrenergic 
receptors, decreasing myocardial contractile force and enhancing coronary artery blood flow and 
myocardial perfusion. Net effect is decreased heart rate and blood pressure.

Clinical information

• Indications
 - Hypertension: Management of hypertension, alone or in combination with other classes of 

antihypertensive agents. It is one of several preferred initial therapies in hypertensive pa-
tients with heart failure, post-MI, high coronary disease risk, or diabetes mellitus.

 - Severe Hypertension and Hypertensive Crisis: used parenterally for immediate BP reduction 
in severe hypertension or in hypertensive crises when considered an emergency, generally 
suitable for most hypertensive emergencies except when acute cardiac failure is present. It 
has been used for rapid reduction of BP in paediatric patients 1–17 years of age† with hyper-
tensive urgencies or emergencies.

 - Pheochromocytoma: has been used alone in patients with phaeochromocytoma to control 
hypertension and symptoms resulting from excessive β-receptor stimulation.

 - Preeclampsia: as an alternative to IV hydralazine, administered IV for controlling BP in preg-
nant women with preeclampsia when delivery is imminent.

 - Controlled Hypotension during Anaesthesia: treatment to produce controlled hypotension 
during anaesthesia in order to reduce bleeding resulting from surgical procedures.

 - Angina: management of chronic stable angina pectoris.
 - Tetanus: management of sympathetic over activity syndrome associated with severe tetanus.

• Pregnancy risk factor C

• Lactation
 - Distributed into milk. Caution if used in nursing women.

• Dosage and administration

Hypertension
 - Adults: Initially, 100 mg P.O. b.i.d., alone or combined with a diuretic; may increase by 100 

mg b.i.d. q 2 to 3 days as needed. Usual range is 400 to 800 mg/day in two divided doses; up 
to 2.4 g/day have been given.

Hypertensive crisis
 - Adults: Initially, 20 mg I.V. bolus over 2 minutes, then I.V. injection of 40 to 80 mg q 10 

minutes until blood pressure falls to desired level; maximum dosage is 300 mg. Alternative-
ly, 50 to 200 mg by continuous I.V. infusion at 2 mg/minute; continue infusion until desired 
blood pressure is reached. Follow I.V. dosing with P.O. dosing.

Conversion from I.V. to P.O. dosing
 - Hospitalized adults: Discontinue I.V. therapy when desired blood pressure is reached; start 

P.O. dosing when supine diastolic pressure begins to rise. Initial P.O. dosage is 200 mg, 
followed 6 to 12 hours later with additional dose of 200 to 400 mg P.O., depending on blood 
pressure response. Then titrate at 1-day intervals to dosage ranging from 400 to 2,400 mg/
day P.O. in two or three divided doses.

Dosage adjustment
 - Chronic hepatic disease
 - Elderly patients.
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• Contraindications
 - Obstructive airway disease (e.g., bronchial asthma). 
 - Overt cardiac failure. 
 - Heart block greater than first degree. 
 - Cardiogenic shock. 
 - Severe bradycardia. 
 - Other conditions associated with severe and prolonged hypotension. 
 - Known hypersensitivity to labetalol or any ingredient in the formulation

• Side effects and toxicity
 - CNS: fatigue, asthenia, anxiety, depression, dizziness, paresthesia, drowsiness, insomnia, 

memory loss, nightmares, mental status changes
 - CV: orthostatic hypotension, peripheral vasoconstriction, bradycardia, arrhythmias, heart 

failure.
 - EENT: blurred vision, dry eyes, nasal congestion.
 - GI: nausea, diarrhea, constipation.
 - GU: erectile dysfunction, decreased libido.
 - Hematologic: purpura, agranulocytosis, thrombocytopenia.
 - Metabolic: hyperglycemia, hypoglycemia.
 - Musculoskeletal: joint pain, back pain, muscle cramps.
 - Respiratory: wheezing, bronchospasm, pulmonary edema.
 - Skin: rash, pruritus.

• Drug interactions
 - Adrenergic bronchodilators, theophylline: decreased efficacy of these drugs.
 - Antihypertensives, nitrates: additive hypotension.
 - Cimetidine, propranolol: increased labetalol effects.
 - Digoxin: additive bradycardia.
 - Dobutamine, dopamine: reduced beneficial cardiovascular effects of these drugs.
 - General anesthetics, verapamil: additive myocardial depression.
 - Insulin, oral hypoglycemics: altered hypoglycemic efficacy.
 - MAO inhibitors: hypertension.
 - Nonsteroidal anti-inflammatory drugs: decreased antihypertensive action.

• Precautions
Use cautiously in:

 - Hepatic impairment, pulmonary disease, diabetes mellitus, hyperthyroidism, thyrotoxicosis
 - Elderly patients
 - Pregnant or breastfeeding patients
 - Children.

Pharmaceutical information

• Dosage form into EDL
 - LABETALOL 100 mg Injection.

• Storage
 - Oral tablets:  well-closed containers, store at 2–30°C.
 - Parenteral injection: store at 2–30°C; protect from light and freezing.
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LOSARTAN
General information 

Losartan potassium is an angiotensin II receptor antagonist. Losartan is a selective, competitive 
angiotensin II receptor type 1 (AT1) receptor antagonist, reducing the end organ responses to angio-
tensin II. Losartan administration results in a decrease in total peripheral resistance (afterload) and 
cardiac venous return (preload). All of the physiological effects of angiotensin II, including stimu-
lation of release of aldosterone, are antagonized in the presence of losartan. As a result of losartan 
dosing, plasma renin activity increases due to removal of the angiotensin II feedback. Losartan 
is clinically used in hypertension, as a single drug or in combination with other antihypertensive 
agents. The LIFE study demonstrated losartan was significantly superior to atenolol in the primary 
prevention of adverse cardiovascular events (myocardial infarction or stroke), with a significant 
reduction in cardiovascular morbidity and mortality for a comparable reduction in blood pressure. A 
study hints that losartan has a beneficial effect on mitochondria by reversing age related dysfunction 
in maintaining normal blood pressure and cellular energy usage.

Clinical information

• Indications

Hypertension
 - Management of hypertension (alone or in combination with other classes of antihyperten-

sive agents, including diuretics).
 - One of several preferred initial therapies in hypertensive patients with chronic kidney dis-

ease, diabetes mellitus, or heart failure.
 - Can be used as monotherapy for initial management of uncomplicated hypertension; how-

ever, thiazide diuretics are preferred by JNC 7.

Prevention of Cardiovascular Morbidity and Mortality
 - Reduction of the risk of stroke in patients with hypertension and left ventricular hypertro-

phy.
 - Evidence suggests that the benefit associated with such losartan-based antihypertensive 

therapy does not apply to black patients.
 - Preliminary evidence suggests that aspirin therapy at baseline in patients receiving losartan 

may reduce the risk of combined cardiovascular death, stroke, and AMI compared with 
aspirin therapy at baseline in patients receiving atenolol.

Diabetic Nephropathy
 - Management of diabetic nephropathy manifested by elevated Scr and proteinuria (urinary 

albumin to creatinine ratio ≥300 mg/g) in patients with type 2 diabetes mellitus and hyper-
tension.

 - A first-line agent in the treatment of diabetic nephropathy in such patients.

CHF
 - A second-line agent in the treatment of CHF, should be used only in those intolerant of ACE 

inhibitors

• Pregnancy
 - Category C (1st trimester)
 - Category D (2nd and 3rd trimesters).

• Lactation
 - Losartan and its active metabolite are distributed into milk in rats; not known whether dis-
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tributed into human milk. Discontinue nursing or the drug.
• Dosage and administration

 Hypertension
 - Adults: Initially, 50 mg/day P.O.; range is 25 to 100 mg/day as a single dose or in two divid-

ed doses. May be used alone or with other drugs.
To prevent cerebrovascular accident (stroke) in hypertensive patients with left ventricular hyper-
trophy (LVH)

 - Adults: Initially, 50 mg P.O. daily, increased to 100 mg P.O. daily. May be given concurrent-
ly with hydrochlorothiazide.

Dosage adjustment
 - Hepatic impairment
 - Concurrent diuretic therapy

• Contraindications
 - Known hypersensitivity to losartan or any ingredient in the formulation

• Side effects and toxicity
 - Patients with hypertension: upper respiratory infection, dizziness, nasal congestion, back 

pain, leg pain, muscle cramp, and sinusitis.
 - Patients with diabetic nephropathy: urinary tract infection, diarrhea, anemia, asthenia/fa-

tigue, hypoglycemia, chest pain, cough, bronchitis, diabetic vascular disease, influenza-like 
disease, cataracts, cellulitis, hyperkalemia, hypotension, muscular weakness, sinusitis, gas-
tritis, hypoesthesia, infection, knee pain, and leg pain

• Drug interactions
 - Diuretics, other antihypertensives: increased risk of hypotension.
 - Fluconazole: inhibited losartan metabolism, increased antihypertensive effects.
 - Indomethacin: decreased losartan effects.
 - Phenobarbital, rifamycin: enhanced losartan metabolism, decreased antihypertensive effects.
 - Potassium-sparing diuretics, potassium supplements: hyperkalemia.
 - Albumin: increased level.
 - Drug-food. Salt substitutes containing potassium: hyperkalemia.

• Precautions
 - Renal Effects: possible oliguria, progressive azotemia and, rarely, acute renal failure and/

or death in patients with severe CHF. Increases in BUN and Scr possible in patients with 
unilateral or bilateral renal artery stenosis.

 - Hyperkalemia: possible hyperkalemia, particularly in patients with renal impairment with or 
without diabetes mellitus or in those receiving concomitant therapy with a potassium-sparing 
diuretic (e.g., amiloride, spironolactone, triamterene), and/or potassium supplements or salt sub-
stitutes containing potassium.

 - Use of Fixed Combinations: when used in fixed combination with hydrochlorothiazide, con-
sider the cautions, precautions, and contraindications associated with hydrochlorothiazide.

Pharmaceutical information

• Dosage form into EDL
 - LOSARTAN 50 mg FILM-COATED TABLET. 

• Storage
 - Oral tablets
 - Tight container.
 - Store at 25°C (may be exposed to 15–30°C).
 - Protect from light.
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METHYLDOPA
General information

Methyldopa is centrally acting a2-adrenoceptor agonists which reduces sympathetic tone and pro-
duce a fall in blood pressure.

It has the advantage of being safe in asthmatics, in heart failure, and in pregnancy.
Side-effects are minimised if the daily dose is kept below 1g.

Clinical information 
• Indications

 - Hypertension, especially in patients not reacting sufficiently to diuretics or beta-blockers or 
in whom these are contraindicated.

• Pregnancy risk factor B
• Dosage and administration

 - 250 mg, 2-3 times daily, gradually increased at intervals of 2 or more days. Max. 3 g/day.
 - ELDERLY: 125 mg twice daily, increased gradually up to max. of 2 g/day

• Contraindications
 - Depression, since this may be aggravated.
 - Active liver disease.
 - Phaeochromocytoma.
 - Porphyria.
 - Hypersensitivity to the drug.

• Side effects and toxicity
 - Drowsiness, depression, sedation, fatigue (common).
 - Dry mouth. diarrhoea (common)
 - Fluid retention, failure of ejaculation, liver damage, haemolytic anaemia, lupus erythemato-

sus-like syndrome, parkinsonism, rashes, nasal stuffiness.
 - Hyperprolactinemia, libido decreased, male impotence.
 - In a few patients a withdrawal effect with rebound hypertension has occurred.

• Drug interactions
 - Alcohol, anaesthetics, antidepressant, other antihypertensive, antipsychotics, anxiolytics, 

hypnotics, beta-blockers, calcium channel blockers, diuretics and nitrates: enhanced hypo-
tensive effect.

 - Lithium: neurotoxicity may occur without increased plasma-lithium concentration.
 - NSAIDs, corticosteroids: antagonise hypotensive effect.
 - Antipsychotics: increased risk of extrapyramidal effects.

• Precautions
 - DRIVING: drowsiness may affect performance of skilled tasks (e.g. driving); effects of 

alcohol may be enhanced.
 - Be alert for misleading diagnostic test results. A positive direct Coomb’ test is found in up to 

20% of patients, and other laboratory tests may be deranged. Perform blood studies in case 
of doubt.

 - Perform liver function tests at intervals.
 - Reduce initial dose in renal impairment.

Pharmaceutical information

• Dosage form into EDL
 - METHYLDOPA 250 mg TABLETS.

• Storage
 - Keep below 30 degrees C. 
 - Avoid light.
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SODIUM NITROPRUSSIDE
General information

Sodium nitroprusside is a direct and rapidly acting peripheral vasodilator which reduces blood 
pressure by arteriolar and venous dilatation within a few seconds of intravenous infusion.

Clinical information

• Indications
 - Severe hypertensive crisis.

Other indications: 
 - Controlled hypotension in anaesthesia.
 - Acute decompensated heart failure.
 - Used for controlled hypotension to reduce bleeding during surgery.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk is unknown

• Dosage and administration
 - Hypertensive crisis: by IV infusion under intensive supervision, initially 0.5-1.5 mcg/kg/

minute, then adjusted by increments of 0.5 mcg/kg/minute every 5 minutes. Stop if a clear 
response not obtained with max. Dose in 10 min.

• Contraindications
 - Severe hepatic impairment.
 - Severe vitamin B12 deficiency.
 - Leber’s optic atrophy.
 - Intracranial hypertension
 - Compensatory hypertension.
 - Hypersensitivity of nitroprusside or any component of the formulation.

• Side effects and toxicity
 - Headache, dizziness, nausea, vomiting, retching, abdominal pain, perspiration, palpita-

tions, apprehension, retrosternal discomfort.
 - Occasionally reduced platelet count and acute transient phlebitis.
 - Side-effects due to cyanide metabolite (excessive plasma concentration): tachycardia, 

sweating, hyperventilation, arrhythmias, marked metabolic acidosis (discontinue and give 
antidote).

 - Excessive hypotension response 
 - Thyroid suppression.

• Drug interactions
 - ACE inhibitors, alcohol, beta-blockers, calcium-channel blockers, diazoxide, diuretics, do-

paminergics, and nitrates: enhance hypotensive effect.

• Precautions
 - Hypothyroidism, renal impairment, hyponatremia, ischemic heart disease, impaired cere-

bral circulation, hypothermia.
 - Elderly, pregnancy and breast-feeding.
 - Avoid sudden withdrawal- terminate infusion over 15-30 minutes.
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 - Prolonged use can lead to an accumulation of thiocyanate.
 - Pregnancy: Only use in extreme emergency since the compound could cause cyanide intox-

ication in the foetus.

Pharmaceutical information

• Dosage form into EDL
 - SODIUM NITROPRUSSIDE 50 mg AMPOULES.

• Storage
 - Store in airtight containers and protect from light.
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1.1 MEDICINES USED IN HEART FAILURE

Sympathomimetic drugs are included in this group. Their properties vary according to whether 
they act on alpha or on beta adrenergic receptors.

Drugs in this group may be classified as:

INOTROPIC SYMPATHOMIMETICS:
These are cardiac stimulants and act on beta1 receptors in cardiac muscle increasing contractility 

with little effect on heart rate.

VASOCONSTRICTOR SYMPATHOMIMETICS
These raise blood pressure transiently by acting on alpha-adrenergic receptors to constrict periph-

eral vessels. They are sometimes used as an emergency method of elevating blood pressure where 
other measures have failed.

SHOCK
Shock is a medical emergency associated with high mortality. The underlying causes of shock 

such as hemorrhage, sepsis or myocardial insufficiency should be corrected. The profound hypoten-
sion of shock must be treated promptly to prevent tissue hypoxia and organ failure. Depending on 
hemodynamic status, cardiac output may be improved by the use of sympathomimetic inotropes. 
In septic shock, when fluid replacement and inotropic support fail to maintain blood pressure, the 
vasoconstrictor agents may be considered.  

The use of sympathomimetic inotropes and vasoconstrictors should preferably be confined to the 
intensive care setting and undertaken with invasive hemodynamic monitoring.

Drugs used in heart failure are:

• ADRENALINE 
• CARVEDILOL
• DIGOXIN (see section 12.2) 
• DOPAMINE
• DOBUTAMINE
• ENALAPRIL MALEATE (see section 12.3)
• FUROSEMIDE (see chapter 16)
• HYDROCHLOROTHIAZIDE (see chapter 16)
• PHENYLEPHRINE
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ADRENALINE= EPINEPHRINE
General information

Adrenaline is a vasoconstrictor sympathomimetic agent that acts on both alpha and beta receptors 
and increases both heart rate and contractility (beta1 effects); it can cause peripheral vasodilatation 
(a beta2 effect) or vasoconstriction (an alpha effect).

Clinical information

• Indications
 - Cardio-respiratory arrest and hypotension caused by local or regional anaesthesia.

Other indications:
 - Treatment of nasal congestion, 
 - first line treatment of anaphylactic shock.
 - Asthma.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk is unknown.

• Dosage and administration
 - CHILD 0-1 year: IM or SC injection: 0.10 mg (slow IV:0.10 mg diluted in 20 mL)
 - CHILD 1-5 years: IM or SC injection: 0.25 mg (slow IV:0.25 mg diluted in 20 mL)
 - CHILD 5-15 years: IM or SC injection: 0.50 mg (slow IV:0.50 mg diluted in 20 mL)
 - ADULT: IM or SC injection: 1.00 mg (slow IV:  1.00 mg diluted in 20 mL)

 - Repeat after 10-30 min according to blood pressure and pulse until improvement. Max. 3 
injections.

 - IM or SC first choice. Slow IV: reserved for extreme emergency. (Dilute In isotonic NaCl 
or Glucose)

• Contraindications
 - Do not administer in case of arterial hypertension or angina.
 - Narrow-angle glaucoma.

• Side effects and toxicity
 - Anxiety, tremor, tachycardia, arrhythmias, cold extremities, hypertension (risk of cerebral 

hemorrhage) and pulmonary oedema.
 - Nausea, vomiting, sweating, weakness and dizziness also reported.

• Drug interactions
 - Alpha2-adrenoceptor stimulants: possible risk of hypertension.
 - Volatile liquids anesthetics: risk of arrhythmias.
 - Antidepressants: may cause hypertension and arrhythmias.
 - Antihypertensives: antagonizes effect.
 - Beta-blockers (propranolol): severe hypertension.
 - Doxapram: risk of hypertension.
 - Oxytocin: hypertension with vasoconstrictor sympathomimetics.
 - Vasodilators (nitrates): lead to severe hypotension.

• Precautions
 - Severe anaphylaxis in patient’s non-cardioselective beta-blockers may not respond to adren-

aline, use IV salbutamol.
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 - Do not exceed indicated doses: risk of arrhythmia.
 - Infants: cause serious side adverse reactions.
 - Be careful when treating elderly patients: risk of heart failure.
 - Use IV rout with extreme care. 
 -  Use with caution in cardiovascular diseases, thyroid disease, cerebrovascular disease.

Pharmaceutical information

• Dosage form into EDL
 - ADRENALINE 1mg/1 mL AMPOULE.

• Storage
 - KEEP COOL. Avoid sun. Discard any ampoules showing a pink or brown coloration.
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CARVEDILOL
General information 

Carvedilol is a nonselective beta blocker/alpha-1 blocker indicated in the treatment of mild to 
severe congestive heart failure (CHF). It has had a significant role in the treatment of congestive 
heart failure. It blocks stimulation of cardiac beta1-adrenergic receptor sites and pulmonary be-
ta2-adrenergic receptor sites. Carvedilol shows intrinsic sympathomimetic activity, causing slowing 
of heart rate, decreased myocardial excitability, reduced cardiac output, and decreased renin release 
from kidney.

Clinical information
• Indications

 - Hypertension: management of hypertension, alone or in combination with other classes of 
antihypertensive agents. 

 - CHF: management of mild to severe (NYHA class II–IV) heart failure of ischemic or cardio-
myopathic origin (usually in conjunction with cardiac glycosides, diuretics, and ACE inhibi-
tors). Used to increase survival and to reduce the risk of hospitalization.

 - Left Ventricular Dysfunction after AMI: used to decrease cardiovascular mortality in clin-
ically stable patients who have survived the acute phase of MI, and have left ventricular 
ejection fraction of ≤40% (with or without symptomatic heart failure).

• Pregnancy Category C
• Lactation

 - Distributed into milk in rats; not known whether distributed into human milk. Discontinue 
nursing or the drug.

• Dosage and administration
Hypertension

 - Adults: Initially, 6.25 mg P.O. b.i.d. May be increased q 7 to 14 days to a maximum dosage of 
25 mg b.i.d. Or, 20 mg P.O. daily. If tolerated, using standing systolic pressure about 1 hour 
after dosing, maintain dosage for 7 to 14 days; then increase to 40 mg once daily if needed 
based on trough systolic standing blood pressure. Maintain this dosage for 7 to 14 days and 
adjust to 80 mg once daily if tolerated and needed. Total daily dose shouldn’t exceed 80 mg.

Heart failure caused by ischemia or cardiomyopathy
 - Adults: Initially, 3.125 mg P.O. b.i.d. for 2 weeks. May increase to 6.25 mg b.i.d. Dosage 

may be doubled q 2 weeks as tolerated, not to exceed 25 mg b.i.d. in patients weighing less 
than 85 kg (187 lb) or 50 mg b.i.d. in patients weighing more than 85 kg. Or, 10 mg P.O. 
daily for 2 weeks. If tolerated, increase dosage to 20 mg, 40 mg, and 80 mg over successive 
intervals of at least 2 weeks.

Left ventricular dysfunction following myocardial infarction
 - Adults: Initially, 6.25 mg P.O. b.i.d. increase after 3 to 10 days to 12.5 mg b.i.d. (based on 

tolerability), then increase to target dosage of 25 mg b.i.d. A lower starting dose (3.125 mg 
b.i.d.) or slower titration may be used if clinically indicated. Or, 20 mg P.O. once daily, in-
crease after 3 to 10 days to 40 mg daily (based on tolerability), then increase to target dose 
of 80 mg daily. A lower starting dose may be used (10 mg daily) or the rate of up titration 
may be slowed if clinically indicated.

• Contraindications
 - Bronchial asthma or related bronchospastic conditions. 
 - Second or third degree AV block. 
 - Sick sinus syndrome or severe bradycardia (unless permanent pacemaker is in place). 
 - Cardiogenic shock or decompensated heart failure requiring IV inotropic therapy; initiate 

carvedilol only after weaned from IV therapy. 
 - Clinically manifest or otherwise severe hepatic impairment. 
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 - History of serious hypersensitivity reaction (e.g., Stevens-Johnson syndrome, anaphylactic 
reaction, angioedema) to carvedilol or any ingredient in the formulation.

• Side effects and toxicity
 - Patients with CHF receiving immediate-release carvedilol tablets: Dizziness, headache, 

fatigue, asthenia, arthralgia, hypotension, bradycardia, generalized edema, diarrhea, nau-
sea, vomiting, hyperglycemia, weight gain, increased BUN, increased non-protein nitrogen 
(NPN), increased cough, abnormal vision. 

 - Patients with left ventricular dysfunction following MI receiving immediate-release carve-
dilol tablets: Similar to those in patients receiving the drug for the treatment of heart fail-
ure. Anemia, dyspnea, pulmonary edema also reported. 

 - Patients with hypertension receiving immediate-release carvedilol tablets: Dizziness, brady-
cardia, diarrhea, insomnia, postural hypotension.

 - Patients with hypertension receiving extended-release carvedilol phosphate capsules: Naso-
pharyngitis, dizziness, nausea, peripheral edema.

• Drug interactions
 - Calcium channel blockers, general anesthetics, I.V. phenytoin: additive myocardial depression.
 - Cimetidine: increased carvedilol toxicity.
 - Clonidine: increased hypotension and bradycardia, exaggerated withdrawal phenomenon.
 - Digoxin: additive bradycardia.
 - Dobutamine, dopamine: decrease in beneficial cardiovascular effects.
 - Insulin, oral hypoglycemics: altered efficacy of these drugs.
 - MAO inhibitors: hypertension.
 - Nonsteroidal anti-inflammatory drugs: decreased antihypertensive action
 - Rifampin, thyroid preparations: decreased carvedilol efficacy.
 - Theophylline: reduced theophylline elimination, antagonistic effect that decreases theoph-

ylline or carteolol efficacy.
 - Drug-diagnostic tests. Antinuclear antibodies: increased titers.
 - Blood urea nitrogen, glucose, lipoproteins, potassium, triglycerides, uric acid: increased levels.

• Precautions
 - Bradycardia: may cause bradycardia; reduce dosage if heart rate is <55 bpm.
 - Hypotension: may cause hypotension, postural hypotension, or syncope. Risk is highest in first 

30 days of therapy in patients with CHF. To decrease risk of orthostatic hypotension, administer 
with food and strictly adhere to the usual starting dose and titration recommendations.

 - Pheochromocytoma: use with caution in patients suspected of having pheochromocytoma; 
initiate α-adrenergic blocking agent before using any β-adrenergic blocking agent. Although 
carvedilol has both α- and β-blocking pharmacologic activities, there has been no experience 
with its use in this condition; use with caution.

 - Prinzmetal’s Variant Angina: nonselective β-adrenergic blocking agents may provoke chest 
pain in patients with Prinzmetal’s variant angina; use with caution.

 - History of Anaphylactic Reactions: possible increased reactivity to a variety of allergens; pa-
tients may be unresponsive to usual doses of epinephrine used to treat anaphylactic reactions.

 - Bronchospastic Disease: bronchospasm reported rarely; deaths secondary to status asthmat-
icus have been reported following single doses of carvedilol. In general, use of β-adrenergic 
blocking agents not recommended in patients with bronchospastic disease (e.g., chronic 
bronchitis, emphysema). 

Pharmaceutical information
• Dosage form into EDL

 - CARVEDILOL 6.25 mg FILM-COATED TABLET
 - CARVEDILOL 12.5 mg FILM-COATED TABLET

• Storage
Oral tablets

 - Store below 30°C.
 - Tight, light-resistant containers.
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DOPAMINE 
General information

Dopamine is an inotropic sympathomimetic agent which acts on beta1 receptors in cardiac muscle 
increasing contractility with little effect on heart rate.
Low doses induce vasodilatation and increase renal perfusion, while more than 5 
mcg/kg/min lead to vasoconstriction and may exacerbate heart failure.
Duration of action is less than ten minutes.

Clinical information
• Indications

 - Cardiogenic shock in infarction or cardiac surgery.
• Pregnancy risk factor C
• Lactation 

 - Excretion in breast milk is unknown 

• Dosage and administration
 - By IV infusion, 2-5 mcg/kg/minute initially.

• Contraindications
 - Ventricular fibrillation.
 - Phaeochromocytoma.
 - Hypersensitivity to sulfites

• Side effects and toxicity
 - Nausea and vomiting, headache, dyspnea.
 - Peripheral vasoconstriction, hypertension and tachycardia, angina pain, palpitation.

• Drug interactions
 - Alpha2-adrenoceptor stimulants: possible risk of hypertension with adrenaline and nor-

adrenaline.
 - Antidepressants: with MAOIs may cause hypertensive crisis.
 - Beta-blockers: severe hypertension.
 - Doxapram: risk of hypertension.
 - Concurrent infusion of phenytoin can cause bradycardia and hypotension 

• Precautions
 - Use with caution if there is a history of occlusive vascular disease or ischemic heart disease.
 - Correct hypovolemia.
 - More than 5 mcg/kg/min lead to vasoconstriction and may exacerbate heart failure.
 - Avoid extravasation because of the risk of tissue injury, if this occurs infiltrate the area with 

diluted phentolamine.
 - Use with caution in post-MI patients
 - Use with extreme caution in patients taking MAO inhibitors
 - Use with caution in patient with cardiovascular disease or cardiac arrhythmias.

Pharmaceutical information
• Dosage form into EDL

 - DOPAMINE HCl 200 mg AMPOULE

• Storage
 - Store in airtight containers and protect from light.
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DOBUTAMINE
General information

Dobutamine is an inotropic sympathomimetic agent which acts on beta1 receptors in cardiac 
muscle increasing contractility with little effect on heart rate.   Its duration of action is less than ten 
minutes.

Clinical information

• Indications
 - Inotropic support in infarction, cardiac surgery, cardiomyopathies, septic shock, and cardio-

genic shock. Short term management of patients with cardiac decompensation.

• Pregnancy risk factor B

• Lactation
 - Excretion in breast milk is unknown

• Dosage and administration
 - By iv infusion, 2.5-10 mcg/kg/minute, adjusted according to response.

• Contraindications
 - Idiopathic  hypertrophic subaortic stenosis
 - Hypersensitivity to dobutamine or sulfites

• Side effects and toxicity
 - Ectopic heart beats, tachycardia and marked increase in systolic blood pressure indicate over-

dosage.
 -  Gastric disturbances, headache and dyspnea during infusion.
 -  Nausea, thrombocytopenia

• Drug interactions
 - Alpha2-adrenoceptor stimulants: possible risk of hypertension with adrenaline and nor-

adrenaline.
 - Antidepressants: with MAOIs may cause hypertensive crisis.
 - Beta-blockers: severe hypertension due to antagonism of dobutamine effects.
 - Doxapram: risk of hypertension.

• Precautions
 - Careful monitoring is needed because of the risk of severe hypertension.
 - Be alert to the possibility of cardiogenic shock.
 - May increase heart rate. Patients with atrial fibrillation may experience an increase in ven-

tricular response

Pharmaceutical information

• Dosage form into EDL
 - DOBUTAMINE HCl 250 mg VIAL.

• Storage
 - Store at 15º to 30º C in airtight containers.
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PHENYLEPHRINE 
General information

Phenylephrine is a sympathomimetic agent with mainly direct effect on alpha-adrenoceptors. 

Clinical information

• Indications
 - Acute hypotension.

Other indications:
 - vascular failure in shock
 - Decongestant.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk is unknown, use with caution.

• Dosage and administration
 - By subcutaneous or IM injection: 2-5 mg, followed if necessary by further doses of 1-10 

mg.
 - By slow IV injection: 100-500 mcg repeated as necessary after at least 15 minutes.
 - By IV infusion: initial rate up to 180 mcg per minute reduced to 30-60 mcg/min according 

to response.

• Contraindications
 - Severe hyperthyroidism.
 - Severe coronary disease.
 - Hypertension.
 - Hypersensitivity of phenylephrine or any component of the formulation
 - Ventricular tachycardia

• Side effects and toxicity
 - Hypertension, tachycardia or reflex bradycardia, arrhythmias, peripheral ischaemia.
 - Headache, gastric irritation, nausea.
 - Anxiety, dizziness, excitability, insomnia, restlessness.
 - Hypersensitivity reactions.
 - leukopenia, thrombocytopenia, decreased renal perfusion
 - Paresthesia, tremor.

• Drug interactions
 - Alpha2-adrenoceptor stimulants: possible risk of hypertension.
 - Antidepressants: MAOIs may cause hypertensive crisis.
 - Antihypertensives: antagonizes effect.
 - Doxapram: risk of hypertension.
 - Oxytocin: hypertension with vasoconstrictor sympathomimetics.
 - Vasodilators (nitrates): lead to severe hypotension.

• Precautions
 - In coronary, mesenteric or peripheral vascular thrombosis.
 - Following myocardial infarction.
 - Prinzmetal’s variant angina, thyroid disease, diabetes mellitus.
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 - Hypoxia or hypercapnia.
 - Appropriate blood volume required. Monitor blood pressure and rate of flow frequently. 
 - In elderly.
 - Use with caution in patients taking MAO inhibitors
 - Use with caution in the elderly, patients with hyperthyroidism, bradycardia, partial heart 

block.

Pharmaceutical information

• Dosage form into EDL
 - PHENYLEPHRINE HCl 1% VIAL.

• Storage
 - Store in airtight containers and protect from light.
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12.5 ANTITHROMBOTIC MEDICINES

Antithrombotic drugs are used in initial and long-term management of myocardial infarction. 

They act by decreasing platelet aggregation, these drugs may inhibit thrombus formation on the 
arterial side of the circulation, where thrombi are formed by platelet aggregation and anticoagulants 
have little effect; or as thrombolytics by activating plasminogen to form plasmin, which degrades 
fibrin and thus breaks up thrombi.

• ACETYLSALICYLIC ACID
• CLOPIDOGREL
• STREPTOKINASE 
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ACETYLSALICYLIC ACID=(ASPIRIN)
General information 

Aspirin has antiplatelet properties and therefore reduces an excessive tendency to clotting and 
hence thrombosis in the arteries. 

Also: Analgesic, antipyretic, anti-inflammatory (see section 2).

Clinical information 

• Indications
 - Prophylaxis of cerebrovascular disease or myocardial infarction.
 -        Other indications: 
 - -      Acute systemic stroke
 - Analgesic, antipyretic, 
 - Anti-inflammatory such as management of rheumatoid arthritis, osteoarthritis,  and gout
 - Adjunctive therapy in revascularization procedure, stent implantation.

• Pregnancy
 - Pregnancy risk factor C
 - Pregnancy risk factor D in the third trimester 

Pregnancy consideration:
 - Salicylates have been noted to cross the placenta and enter fetal circulation. Use of aspirin 

close to delivery may cause premature closure of the ductus areteriosus. In general, low dos-
es during pregnancy needed for the treatment of certain conditions have not been shown to 
cause fetal harm. However, discontinuing therapy prior to delivery is recommended.

• Lactation
 - Enters breast milk/use with caution.

• Dosage and Administration
 - 75-150 mg /day for secondary prevention of thrombotic cerebrovascular disease.
 - 150-300 mg/day is used to reduce mortality after myocardial infarction.
 - 75-100 mg /day are given following bypass surgery.
 - Take during meals, preferably with a lot of water.

• Contraindications
 - Because of gastrointestinal irritation, do not uses in cases with heartburn, alcoholism, gas-

tro-intestinal ulceration or haemorrhage. 
 - Because of antiplatelet effects, avoid in hemophilia.
 - Because of risk of allergic reaction, avoid in patients with asthma, allergic disease or any 

known hypersensitivity to aspirin or other NSAIDs.
 - Is better avoided in children with pyrexia (risk of Reye’s syndrome)
 - Since there is some secretion into milk, preferably avoid in breast-feeding

• Side effects
 - Gastrointestinal irritation. Peptic ulcer and haemorrhage increased bleeding time. 
 - Bronchospasm and skin reaction in hypersensitive patients.
 - Dizziness.
 - Tinnitus (ringing in the ears), especially with long term use.

• Drug interactions
 - With other NSAIDs: increased side effects.  Ask about self-medication with aspirin! 
 - Anticoagulants: increased risk of bleeding.
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 - Oral hypoglycaemic agents: aspirin enhances activity of these agents.
 - Corticoids: increased risk of gastrointestinal bleeding and ulceration.
 - Cytotoxics: increased toxicity.
 - Diuretics: antagonism of diuretic effect.
 - Metoclopramide and domperidone: increased rate of absorption.
 - Uricosurics: do not combine with probenecid.

• Precautions 
 - Avoid in uncontrolled hypertension, cases with impaired renal or hepatic function, and de-

hydrated subjects.
 - Use with caution in elderly (risk of cerebral haemorrhage).
 - Avoid if possible in pregnancy (risk of bleeding); use paracetamol instead.
 - Use with caution in patients with platelet and bleeding disorder, renal dysfunction, dehy-

dration.

Pharmaceutical information 

• Dosage form into EDL
 - ACETYLSALICYLIC ACID 100 mg TABLETS

• Storage and warning
 - Keep cool if possible.
 - Avoid humidity.
 - Do not use if the tablets have a strong unusual smell (acid or vinegar).
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CLOPIDOGREL
General information 

Clopidogrel is an oral, thienopyridine class antiplatelet agent used to inhibit blood clots in coro-
nary artery disease, peripheral vascular disease, and cerebrovascular disease. Clopidogrel is a pro-
drug, the action of which may be related to an ADP receptor on platelet cell membranes. The drug 
specifically and irreversibly inhibits the P2Y12 subtype of ADP receptor, which is important in 
activation of platelets and eventual cross-linking by the protein fibrin. The blockade of this receptor 
inhibits platelet aggregation by blocking activation of the glycoprotein IIb/IIIa pathway. The IIb/IIIa 
complex functions as a receptor mainly for fibrinogen and vitronectin but also for fibronectin and 
von Willebrand factor. 

Clinical information

• Indications
 - Cardiovascular Risk Reduction Following Recent Myocardial Infarction or Stroke or in Es-

tablished Peripheral Arterial Disease.
 - Reduction of the risk of cardiovascular or cerebrovascular events (new MI, new ischemic 

stroke, and vascular death) in patients with a history of recent MI, recent ischemic stroke, or 
established peripheral arterial disease.

 - Acute Coronary Syndromes: Unstable Angina or Non-ST-Segment Elevation MI
 - Used in combination with aspirin for reduction of the risk of cardiovascular or cerebrovas-

cular events in patients with non-ST-segment elevation (NSTE) acute coronary syndromes 
(NSTE ACS), including unstable angina and non-ST-segment-elevation MI (NSTEMI).

 - Acute Coronary Syndromes: ST-Segment Elevation MI
 - Used in combination with aspirin for reduction of the rate of ischemic cardiovascular and 

cerebrovascular events in patients with ST-segment elevation MI (STEMI). Net benefits of a 
particular thienopyridine (clopidogrel or prasugrel) in patients with STEMI undergoing PCI 
not fully elucidated.

 - Chronic Stable Angina
 - Use in combination with aspirin suggested by ACCP for reduction of the risk of AMI in 

high-risk patients with symptomatic chronic stable angina. Used also as an alternative to 
aspirin in patients with symptomatic chronic stable angina who cannot tolerate aspirin.

• Pregnancy risk factor B

• Lactation
 - Distributed into milk in rats; not known whether distributed into human milk. Discontinue 

nursing or the drug

• Dosage and administration
 - Administer orally without regard to meals.

Dosage, adults
 - Cardiovascular Risk Reduction Following Recent MI or Stroke or in Established Peripheral 

Arterial Disease: Oral, 75 mg once daily.
 - Acute Coronary Syndromes: Unstable Angina or Non-ST-Segment Elevation MI: Oral, 300-

mg initial loading dose promptly at diagnosis, then 75 mg daily given with aspirin daily for 
≥1 month, ideally for ≤1 year in patients at low risk of bleeding.

 - Planned PCI: 300–600 mg as loading dose as early as possible prior to or at time of the 
procedure with aspirin, then 75 mg once daily for ≤1 year in patients at low risk of bleeding. 
Larger loading doses (e.g., ≥900 mg) used to achieve higher level of antiplatelet activity 
more rapidly, but efficacy and safety not established.
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 - ST-Segment Elevation MI: Oral, usual recommended dosage: 75 mg once daily with or 
without a loading dose in combination with aspirin.

 - Patients allergic to or intolerant of aspirin: 75 mg of clopidogrel once daily indefinitely as an 
adjunct to thrombolytic therapy.

• Contraindications
 - Active pathological bleeding (e.g., peptic ulcer, intracranial hemorrhage).
 - Known hypersensitivity to clopidogrel or any ingredient in the formulation.

• Side effects and toxicity
 - CNS: depression, dizziness, fatigue, headache.
 - CV: chest pain, hypertension.
 - EENT: epistaxis, rhinitis.
 - GI: diarrhea, abdominal pain, dyspepsia, gastritis, GI bleeding.
 - Hematologic: bleeding, neutropenia, thrombotic thrombocytopenic purpura.
 - Metabolic: hypercholesterolemia, gout.
 - Musculoskeletal: joint pain, back pain.
 - Respiratory: cough, dyspnea, bronchitis, upper respiratory tract infection, bronchospasm.
 - Skin: pruritus, rash, angioedema.
 - Other: hypersensitivity reactions, anaphylactic reactions.

• Drug interactions
 - Drugs Affecting or Metabolized by Hepatic Microsomal Enzymes appear to inhibit CYP2C9 

isoenzyme in vitro at high concentrations.
Proton-Pump Inhibitors

 - Potential for reduced systemic exposure to clopidogrel active metabolite and reduced an-
tiplatelet effects with certain proton-pump inhibitors (via inhibition of CYP2C19 by pro-
ton-pump inhibitor). Based on currently available information, FDA and manufacturer of 
clopidogrel state that concomitant use (including separation of administration times) of 
clopidogrel and omeprazole should be avoided. FDA also states that esomeprazole should be 
avoided in patients receiving clopidogrel because of its potent CYP2C19-inhibitory activity. 
Extent to which other proton-pump inhibitors, which differ in CYP2C19-inhibitory potency, 
also may interfere with clopidogrel effects is unknown. If concomitant proton-pump inhibitor 
therapy is considered necessary, pantoprazole (which appears to be the weakest inhibitor of 
CYP2C19 among proton-pump inhibitors) has been suggested by some clinicians.

• Precautions
 - Bleeding: Increased risk of bleeding: discontinue clopidogrel 5–10 days prior to elective 

surgery if antiplatelet effect is undesirable.
 - Risks of Interruption or Discontinuance of Therapy: In general, treatment with a thienopy-

ridine derivative should not be discontinued prematurely because of the increased risk of 
cardiovascular events.

Pharmaceutical information

• Dosage form into EDL
 - CLOPIDOGREL 75 mg TABLETS.
 -

• Storage
 - Oral tablets: store at 25°C (may be exposed to 15–30 °C)
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STREPTOKINASE 
General information

Streptokinase is a protein derived from various streptococci. It is a thrombolytic agent. Treatment 
with streptokinase must be started rapidly since specific antibodies appear after 4 days, causing 
resistance to further therapy. 

Clinical information

• Indications
 - Life-threatening venous thrombosis.
 - Pulmonary embolism, acute arterial thromboembolism, thrombosed arteriovenous shunts. 
 - Drug of choice in the initial management of acute myocardial infarction (within first 12 

hours).

• Dosage and administration
 - By iv infusion, 250000 IU over 30 minutes, then 100000 every hour for up to 24-72 hours 

according to condition.
 - Myocardial infarction: 1.5 million IU over 60 minutes.

• Contraindications
 - Recent hemorrhage, trauma or surgery 9including dental extraction).
 - Coagulation defects, bleeding diatheses, aortic dissection, coma, history of cerebrovascular 

disease, recent symptoms of peptic ulceration, heavy vaginal bleeding.
 - Severe hypertension, pulmonary disease with cavitation, acute pancreatitis, severe liver dis-

ease, esophageal varices.
 - Hypersensitivity to streptokinase.

• Side effects and toxicity
 - Mainly nausea, vomiting and bleeding (including intracerebral hemorrhage or other sites).
 - Back pain reported.
 - Allergic reactions (including rash, flushing and uveitis) and anaphylaxis.
 - Guillain-Barré syndrome has been reported.

• Precautions
 - Risk of bleeding. Discontinue drug if hemorrhage is serious; there may be a need for  admin-

istration of coagulation factors and antifibrinolytic drugs.
 - Pregnancy.
 - Abdominal aneurysm or conditions in which thrombolysis might give rise to embolic com-

plications.
 - Diabetic retinopathy.
 - Recent or concurrent anticoagulant therapy.

Pharmaceutical information

• Dosage form into EDL
 - STREPTOKINASE 1.5 MILLION IU VIAL.

• Storage
 - At 2º to 8º C in sealed containers and protect from light.
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12.6 Antihyperlipidemic drugs

ATORVASTATIN 
General information

Atorvastatin is a member of statins drug group, it inhibits HMG-CoA reductase, which catalyz-
es first step in cholesterol synthesis; this action reduces concentrations of serum cholesterol and 
low-density lipoproteins (LDLs), linked to increased risk of coronary artery disease (CAD). 

Clinical information

• Indications
Prevention of Cardiovascular Events

 - Atorvastatin is used to reduce the risk of MI, stroke, or angina and the risk of undergoing re-
vascularization procedures in patients without clinical evidence of CHD who have multiple 
risk factors (e.g., age, smoking, hypertension, low HDL-cholesterol concentrations, family 
history of early CHD).

Dyslipidemias
 - Atorvastatin is used as an adjunct to dietary therapy in adults to decrease elevated serum to-

tal cholesterol, LDL-cholesterol, apolipoprotein B (apo B), and triglyceride concentrations, 
and to increase HDL-cholesterol concentrations in the management of primary hypercho-
lesterolemia and mixed dyslipidemia, including heterozygous familial hypercholesterolemia 
and other causes of hypercholesterolemia (e.g., polygenic hypercholesterolemia). It may be 
used in combination with ezetimibe for additive antihyperlipidemic effects.

• Pregnancy risk factor X

• Lactation
 - Atorvastatin is distributed into milk in animals; may distribute into milk in humans. Use not 

recommended.

• Dosage and administration
Administration
Administer atorvastatin orally at any time of day without regard to meals.

Dosage
Pediatric Patients, Dyslipidemias
Atorvastatin Therapy for Heterozygous Familial Hypercholesterolemia
Children ≥10 years of age: Initially, atorvastatin 10 mg once daily.
Adjust atorvastatin dosage at intervals ≥4 weeks until the desired effect on lipoprotein concen-
trations is observed or a daily dosage of 20 mg is reached.

Adults
Dyslipidemias and Prevention of Cardiovascular Events
Atorvastatin Therapy for Primary Hypercholesterolemia (Heterozygous Familial and Nonfamil-
ial) and Mixed Dyslipidemia
Initially, atorvastatin 10 or 20 mg once daily; patients who require a large reduction in LDL-cho-
lesterol concentration (>45%) may receive 40 mg once daily.
Atorvastatin Therapy for Homozygous Familial Hypercholesterolemia
Atorvastatin 10–80 mg once daily.

• Contraindications
 - Active liver disease or unexplained, persistent elevations of serum aminotransferases.
 - Known hypersensitivity to atorvastatin or any ingredient in the formulation.
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 - When atorvastatin is used in fixed combination with amlodipine, consider contraindications 
associated with amlodipine.

• Side effects and toxicity
Atorvastatin: GI disturbances (e.g., constipation, flatulence, dyspepsia, abdominal pain, diar-
rhea), headache, infection, sinusitis, myalgia, arthralgia, accidental injury, back pain, flu syn-
drome, asthenia, allergic reaction (e.g., rash), and pharyngitis.

• Drug interactions
 - Antacids, colestipol: decreased atorvastatin blood level.
 - Azole antifungals, cyclosporine, erythromycin, fibric acid derivatives, niacin, other HMG-

CoA inhibitors: increased risk of myopathy.
 - Digoxin: increased digoxin level, greater risk of toxicity.
 - Hormonal contraceptives: increased estrogen level.
 - Drug-diagnostic tests. Alanine aminotransferase, aspartate aminotransferase, creatine ki-

nase: increased levels.
 - Drug-food. Grapefruit juice: increased drug blood level, greater risk of adverse effects.
 - Drug-herbs. Red yeast rice: increased risk of adverse effect.

• Precautions
 - Renal Effects: NLA recommends performing renal function tests prior to initiating statin 

therapy; routine monitoring of Scr and proteinuria is not necessary. If Scr is elevated in the 
absence of rhabdomyolysis, may continue statin therapy but dosage adjustment may be nec-
essary per labeling recommendations.

 - Peripheral Neuropathy: if manifestations of peripheral neuropathy occur, NLA recommends 
evaluating patient to rule out secondary causes (e.g., diabetes mellitus, renal impairment, 
alcohol abuse, vitamin B12 deficiency, cancer, hypothyroidism, acquired immunodeficiency 
syndrome [AIDS], Lyme disease, heavy metal intoxication). If a secondary cause is not 
identified, discontinue statin therapy for 3–6 months.

 - CNS Effects: CNS vascular lesions, characterized by perivascular hemorrhages, edema, and 
mononuclear cell infiltration of perivascular spaces, have been observed in animals with 
other statins.

 - Ocular Effects: optic nerve degeneration observed in animals with other statins.

Pharmaceutical information

• Dosage form into EDL
 - ATORVASTATIN 40 mg FILM-COATED TABLETS.

• Storage
Oral tablets

 - Store Atorvastatin at 20–25°C.
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13. DERMATOLOGICAL MEDICINES (TOPICAL)

13.1 ANTIFUNGAL MEDICINES

13.2 ANTI-INFECTIVE MEDICINES

13.3 ANTI-INFAMMATORY AND ANTI-PRURITIC MEDICINES

13.4 MEDICINES AFFECTING SKIN DIFFERENTIATION AND PROLIF-
ERATION



Page 413

13. DERMATOLOGICAL MEDICINES

Dermatological drugs are prescription drugs and medicines for conditions relating to skin dis-
orders and the reconstruction or replacement of deformed, damaged, or lost parts of the body. This 
category also includes cosmetic surgery. Studies in these areas include: fungal disorders, acne, con-
genital skin diseases, genital herpes, genital warts, liposuction, psoriasis, skin wounds, athlete’s 
foot, venous leg ulcers, and others.

General principles: the following are general principles that should be considered in dermatolog-
ical drug prescription: 

1. Thirty grams of topical medication will cover the entire adult human body.
2. Remember, children have more surface area per volume than do adults and so more chance 

for systemic effects.
3. Skin permeability is highest on the face, in the intertriginous areas and on the perineum.
4. Need to take into account that some dermatological disorders alter the properties of the skin 

and so its response to topical preparations.
5. Moist skin takes up drug better.

6. Vehicles for drugs have varying ability to hydrate – the least hydrating are soaks, then lotions 
(powders in water suspensions), solutions (drugs dissolved in solvents) and creams (oil-in-
water emulsions), with ointments (water-in-oil emulsions) being the least drying. In general, 
drying preparations are for use in acute inflammation, hydrating preparations for chronic 
inflammation.

13.1. ANTIFUNGAL MEDICINES (topical)

Topical antifungal medications can often cure fungal infections. Many suitable creams can be 
obtained over the counter without a doctor’s prescription. Many antifungal medications are suitable 
for both dermatophyte and yeast infections. Ideally skin scrapings should be examined to confirm 
the diagnosis before treatment is begun. Widespread or intractable fungal infections are treated sys-
tematically. Most localized fungal infections are treated with the topical preparations included in the 
Palestinian EDL below.  

Strict hygiene in the infected area must be maintained during treatment; failure to do so is the 
most common explanation of unsuccessful therapy.  

• MICONAZOLE
• TERBINAFINE
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MICONAZOLE 
General information

Miconazole is an effective and commonly used imidazol.
It has a broad spectrum of antimicrobial activity including not only antifungal but also antibac-

terial activity. It is active against fungi (both dermatophytes and yeasts) and Gram-positive cocci 
(Staphylococcus and Streptococcus spp.).

Clinical information 

• Indications
 - Superficial candidiasis; ringworm, intertrigo, diaper dermatitis and chronic paronychia
 - Fungal skin infection: dermatophytosis, pityriasis vesicular.
 - Mixed infection or super infection due to Gram Positive bacteria.
 - Treatment of vaginal candidiasis.
 - Treatment and prevention of oral candidiasis and denture stomatitis.

• Pregnancy risk factor C 

• Lactation
 - Excretion in breast milk is unknown/use with caution. Topically applied miconazole is not 

systemically absorbed and can be used safely during pregnancy and lactation. No adverse 
effects have been reported in infants born to mothers who have been treated with oral mi-
conazole during pregnancy and lactation.

• Dosage and administration
 - Apply twice daily, continuing for 10 days after lesions have healed.
 - Nail infection: apply daily under occlusive dressing.

• Contraindications
 - Porphyria.
 - Hypersensitivity to miconazole or any component of the formulation
 - Severe liver impairment

• Side effects and toxicity
 - Occasional skin irritation or sensitivity; Isolated cases of sensitization have been reported, 

characterized by irritation and a burning sensation and necessitating discontinuation of treat-
ment.

 - Contact dermatitis has been reported.

• Drug interactions
 - There is no known significant drug interaction upon topical use. Vitamin K Antagonists 

(e.g., warfarin): Miconazole (Topical) may increase the serum concentration of Vitamin K 
Antagonists. Risk D: Consider therapy modification

Pharmaceutical information

• Dosage form into EDL
 - MICONAZOLE NITRATE 2 % CREAM

• Storage
 - Preparations should be stored in a cool place.
 - Protected from light.



Page 415

TERBINAFINE
General information

Terbinafine hydrochloride is an antifungal; synthetic allylamine structurally and pharmacologi-
cally related to naftifine. It is highly lipophilic in nature and tends to accumulate in skin, nails, and 
fatty tissues. Terbinafine hydrochloride is a white fine crystalline powder that is freely soluble in 
methanol and dichloromethane, soluble in ethanol, and slightly soluble in water.

Like other allylamines, terbinafine inhibits ergosterol synthesis by inhibiting squalene epoxidase, 
an enzyme that is part of the fungal cell membrane synthesis pathway. Because terbinafine prevents 
conversion of squalene to lanosterol, ergosterol cannot be synthesized. This is thought to change cell 
membrane permeability, causing fungal cell lysis.

Clinical information 

• Indications
 - Terbinafine is mainly effective on the dermatophytes group of fungi.
 - As a 1% cream, it is used for superficial skin infections such as jock itch (Tineacruris), ath-

lete’s foot (Tineapedis) and other types of ringworm (Tineacorporis). Studies have shown 
that terbinafine cream works in about half the time required by other Antifungals.

 - It has been found that terbinafine hydrochloride may induce or exacerbate subacute cuta-
neous lupus erythematosus. Persons with lupus erythematosus should first discuss possible 
risks with their doctor before initiation of therapy. 

 - Pityriasis (Tinea) Versicolor: Treatment of pityriasis (tinea) vesicular caused by Malassezia 
furfur (Pityrosporumovale)

• Pregnancy
 - Pregnancy risk factor B.

• Lactation
 - Distributed into milk following oral administration. Discontinue nursing or the drug.

• Dosage and administration
 - Apply topically to the skin as a cream or solution. Do not apply to the eye or administer 

orally or intravaginally. Do not use on nails or scalp; avoid contact with the nose, mouth, 
and other mucous membranes. Do not use with occlusive dressings or wrappings, unless 
otherwise directed by clinician.

 - The affected skin and surrounding areas should be washed with soap and water and dried 
completely before the drug is applied.

 - Apply a sufficient amount of cream either once or twice daily (as directed); rub gently into 
affected area and surrounding skin.

• Dosage
 - Available as terbinafine hydrochloride; dosage expressed in terms of terbinafine.

Pediatric Patients:
Dermatophytoses, Tineacorporis or Tineacruris

 - Children ≥12 years of age: apply cream once or twice daily for ≥1 week.
 - For self-medication, treatment usually is continued for 1 week. When directed by clinician, 

treatment is ≥1 week but should not be >4 weeks.
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Tineapedis
 - Children ≥12 years of age: apply cream twice daily (morning and evening) for ≥1 week. 
 - For plantar/moccasin-type tineapedis, apply cream twice daily for 2 weeks.
 - For self-medication, treatment usually is continued for 1 week. When directed by clinician, 

treatment is ≥1 week but should not be >4 weeks.
 - Pityriasis (Tinea) Versicolor
 - Children ≥12 years of age: apply solution twice daily for 1 week.

Adults:
Dermatophytosis; Tineacorporis or Tineacruris

 - Apply cream once or twice daily for ≥1 week. Alternatively, apply solution once daily for 
1 week.

 - For self-medication, treatment usually is continued for 1 week. When directed by clinician, 
treatment is ≥1 week but should not be >4 weeks.

Tineapedis
 - Apply cream or solution twice daily (morning and evening) for ≥1 week.
 - For plantar/moccasin-type tineapedis, apply cream twice daily for 2 weeks.
 - For self-medication, treatment usually is continued for 1 week. When directed by clinician, 

treatment is ≥1 week but should not be >4 weeks.
Pityriasis (Tinea) Versicolor

 - Apply solution twice daily for 1 week

• Contraindications
 - Hypersensitivity to terbinafine or any ingredient in the formulation

• Precautions
 - Sensitivity Reactions: If irritation or sensitivity occurs, discontinue the drug and initiate 

appropriate therapy.
 - Prior to administration of terbinafine for dermatophytoses or pityriasis (tinea) versicolor, 

diagnosis should be confirmed either by direct microscopic examination of scrapings from 
infected tissue mounted in potassium hydroxide (KOH) or by culture.

 - Clinical improvement usually is evident within the first week of therapy, and patients treated 
for 1–2 weeks usually show continued improvement for several weeks after completion of 
treatment. If clinical improvement is not evidence within 2–6 weeks after completion of 
topical therapy, the diagnosis should be reevaluated.

• Common Adverse Effects
 - Irritation, burning/tingling, pruritus, dryness, skin exfoliation, erythematous rash

Pharmaceutical information

• Dosage form into EDL
 - TERBINAFINE HYDROCHLORIDE 1% CREAM.

• Storage
 - Store AT 20–25°C may be stored at 5–30°C.
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1.2. ANTI-INFECTIVE MEDICINES (topical)

Topical anti-infective agents act by either killing or inhibiting the spread of the infectious agent. 
They include antibiotics, antibacterial, antifungal and antiviral agents.

Topical anti-infective agents are applied to the skin, on the nail, onto mucus membranes or vag-
inally, to treat the infection. These topical agents are available as creams, ointments, shampoos, 
powders and other forms, which can be applied locally on the area that needs to be treated. 

Although there are many antibacterial drugs presented in topical preparations some are potential-
ly hazardous and frequently their use is not necessary if adequate hygienic measures can be taken.

Topical antibiotics should be avoided on leg ulcers unless used in short courses for defined infec-
tions; treatment of bacterial colonization is generally inappropriate.

To minimize the development of resistant organisms it is advisable to limit the choice of anti-
biotics applied topically to those not used systemically. Resistant organisms are more common in 
hospitals. 

• CHLORAMPHENICOL
• FUSIDIC ACID
• GENTAMICIN
• SILVER SULFADIAZINE
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CHLORAMPHENICOL
General information

Chloramphenicol (Chlornitromycin) is is a potent bacteriostatic broad spectrum antibiotic active 
against both Gram-positive and Gram-negativeincluding most anaerobic organisms, rickettsia, chla-
mydias, and mycoplasmas, but it is associated with serious haematological side-effects if systemic 
absorption through the skin occurs. 

Also Cavailable in other forms for systemic and ophthalmic use.

Clinical information

• Indications
 - Skin infections due to sensitive microorganism, useful in infections caused by Bacteroids, 

H. influenzae, N. meningitidis, Salmonella, and Rickettsia. Active against many vancomy-
cin-resistant enterococci

• Pregnancy consideration

Chloramphenicol crosses the placenta. An increased risk of teratogenic effects has not been iden-
tified. However, “Gray Syndrome has occurred in premature infants and new born receiving 
chloramphenicol

• Lactation
 - Enters breast milk/use with caution

• Dosage and administration
 - Apply to the infected area 2-3 times daily after cleaning.

• Contraindications
 - Known hypersensitivity to chloramphenicol.
 - Treatment of viral infections
 - Bacterial prophylaxis

• Side effects and toxicity
 - Hypersensitivity reactions including local irritation with itching or burning, angioedema, 

urticaria, vesicular and maculopapular dermatitis have been reported.  Sensitization as a re-
sult of topical use has sometimes resulted in severe allergic reactions when the drug is used 
again either locally or systemically. 

• Precautions
 - Prolonged use of topical chloramphenicol should be avoided, because the possibility of 

absorption.
 - Discontinue medication if any sensitivity reaction appears or if new infections develop.
 - Use with caution in patients with impaired renal or hepatic function 

Pharmaceutical information

• Dosage form into EDL
 - CHLORAMPHENICOL 3%. 10 g OINTMENT.

• Storage
 - Protect from light.
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FUSIDIC ACID 
General information

Fusidic acid is a bacteriostatic antibiotic that is often used topically in creams and eye drops, but 
may also be given systemically as tablets or injections. The global problem of advancing antimicro-
bial resistance has led to a renewed interest in its use recently. Fusidic acid inhibits bacterial protein 
synthesis by interfering with amino acid transfer from aminoacyl-sRNA to protein on the ribosomes. 
Fusidic acid may be bacteriostatic or bactericidal depending on inoculum size. Although bacterial 
cells stop dividing almost within 2 minutes after contact with the antibiotic in vitro, DNA and RNA 
synthesis continue for 45 minutes and 1 to 2 hours, respectively.

Clinical information

• Indications
 - The treatment of primary and secondary skin infections caused by sensitive strains of S. 

aureus, Streptococcus species and C. minutissimum. Primary skin infections that may be 
expected to respond to treatment with Fusidic acid topical include: impetigo contagiosa, 
erythrasma and secondary skin infections such as infected wounds and infected burns.

 - Appropriate culture and susceptibility studies should be performed. However, while waiting 
results of these studies and, if antibiotic therapy is considered to be necessary, fusidic acid 
topical may be administered to those patients in whom an infection caused by susceptible 
bacteria is suspected. This antibiotic treatment may subsequently require modification once 
these results become available.

 - In addition, local concentrations of fusidic acid topical are active against other Corynebacte-
rium, Neisseria, Clostridia and Bacteroids species. No cross-resistance has been observed to 
date between Fusidic acid and other antibiotics presently in clinical use.

• Dosage and administration
 - Symptoms and Treatment: Overdosage has not been known to occur during topical therapy 

with fusidic acid ointment or cream.
 - Dosage and Administration: Apply a small amount to the lesion 3 or 4 times daily until 

favorable results are achieved. Whenever the lesion is to be covered with a gauze dressing, 
less frequent applications (1 or 2 daily) may be used. In impetigo contagiosa, it has not been 
shown necessary to remove the crusts before application.

 - In some cases of severe exudative lesions, two layers should be applied to prevent adherence 
of the dressing.

 - When dressing the face, care should be taken to avoid the eye. The package should not be 
issued nor the contents used if the wrapper is broken.

 - When required, incision and drainage of infected skin lesions should be carried out before 
treatment with fusidic acid.

• Pregnancy 
Safety in the treatment of infections during pregnancy has not been established. If administration 
to pregnant patients is considered necessary, its potential benefits should be weighed against the 
possible hazards to the fetus. 

• Lactation
There is evidence to suggest that the drug can penetrate the placental barrier and is detectable in 
the milk of nursing mothers. Safety of fusidic acid for the treatment of infections in women who 
are breast-feeding has not been established.
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• Contraindications
It is contraindicated in sensitivity to fusidic acid and its salts, or lanolin in respect of fusidic acid 
ointment or intertulle. 

• Adverse Reactions
Mild irritation has occasionally been reported in patients with dermatitis treated with fusidic 
acid. It was not usually necessary to discontinue therapy. The application of fusidic acid to deep 
leg ulcers has been associated with pain. Reports of hypersensitivity reactions have been rare.

• Precautions
 - Treatment of severe or refractory skin lesions should be supplemented with the administra-

tion of a systemic antibacterial agent. Use of topical antibiotics occasionally allows over-
growth of non-susceptible organisms. If this occurs, or irritation or sensitization develops, 
treatment should be discontinued and appropriate therapy instituted. Fusidic acid topical 
preparations should not be used in or near the eye because of the possibility of conjunctival 
irritation.

 - Superinfection: Prolonged use may result in superinfection (including fungal infections). 
Discontinue use if superinfection occurs; evaluate and treat appropriately.

 - Ophthalmic: Suspension contains benzalkonium chloride which may be absorbed by con-
tact lenses; contact lens should not be worn during treatment.

 - Topical: Do not use topical cream or ointment near the eye; conjunctival irritation may 
occur.

Pharmaceutical information

• Dosage form into EDL
 - Cream: Each tube contains: fusidic acid 2% in a cream base.
 - Ointment: Each tube contains: sodium fusidate 2% in an ointment base containing lanolin.

• Storage
 - Store at room temperature between (15-30 degrees C) 
 - Away from light and moisture.
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GENTAMICIN 
General information

Gentamicin is an aminoglycoside antibiotic with bactericidal activity against some Gram-positive 
bacteria and many Gram-negative organism including Pseudomonas aeruginosa. Gentamicin Sul-
fate Ointment may clear infections that have not responded to treatment with other topical antibiotic 
agents. It is indicated in primary skin infections such as impetigo contagiosa while it is inactive 
against anaerobes and has poor activity against hemolytic streptococci and pneumococci. In second-
ary infections, Gentamicin Sulfate

Ointment aids in the treatment of the underlying dermatoses by controlling the infection.

Clinical information

• Indications
 - Primary skin infections: Impetigo contagiosa, superficial folliculitis, ecthyma, furunculosis, 

sycosisbarbae, and pyodermagangrenosum. 
 - Secondary skin infections: Infectious eczematoid dermatitis, pustular acne, pustular psoriasis, 

infected seborrheic dermatitis, infected contact dermatitis (including poison ivy), infected ex-
coriations, and bacterial super infections of fungal or viral infections.

 - Gentamicin Sulfate Ointment maybe used in children over one year of age as well as in adults.

• Pregnancy risk factor C 

• Dosage and administration
 - A small amount of Gentamicin Sulfate Ointment should be applied gently to the lesions 

three or four times daily. The area treated may be covered with gauze dressing if desired. In 
impetigo contagiosa, the crusts should be removed before application of gentamicin sulfate 
to permit maximum contact between the antibiotic and the infection.

• Contraindications
 - Known hypersensitivity to gentamicin or cross-sensitivity with other aminoglycoside anti-

biotics.

• Side effects and toxicity
 - Irritation (erythema and pruritis).
 - Ototoxicity.
 - Possible photosensitization has been reported.

• Precautions
 - If large areas of the skin are being treated, ototoxicity may be a hazard, particularly in chil-

dren, in the elderly, and those with renal impairment.
 - The use of topical antibiotics occasionally allows overgrowth of non-susceptible organisms, 

including fungi.
 - It must be realized that resistance is becoming increasingly common; a grave phenomenon 

in view of the systemic use of this drug for deep infections; to slow the development of re-
sistance, topical use of this drug should be restrictive.

Pharmaceutical information

• Dosage form into EDL
 - GENTAMICIN 0.1%. 15 g OINTMENT.

• Storage
 - Store in airtight container at controlled room temperature 15°-30°C (59°-86°F).
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SILVER SULPHADIAZINE
General information

Silver sulphadiazine is a sulphonamide and has broad antimicrobial activity against Gram-pos-
itive and Gram-negative bacteria including Pseudomonas aeruginosa, and some yeast and fungi.

It has bactericidal action, though resistance can occur. Silver salts act primarily on the cell mem-
brane and cell wall and PABA does not antagonize their action.

Silver sulphadiazine may be absorbed following topical application and produce systemic effects 
similar to those of other sulphonamides.

Silver sulfadiazine cream is used topically as adjunct therapy to prevent and treat wound sepsis in 
second- and third-degree burns after resuscitative measures (e.g., control of shock and pain, correc-
tion of electrolyte imbalance) have been instituted.

Control of bacterial growth may prevent conversion of deep, second-degree (partial-thickness) 
wounds to third-degree (full-thickness) wounds by sepsis.

Unlike mafenide, a carbonic anhydrase inhibitor, silver sulfadiazine does not alter acid-base bal-
ance and does not have a limited duration of therapy and area of topical application.

Clinical information 

• Indications
 - Prophylaxis and treatment of infections in second and third degree burn wounds.
 - Short-term treatment of infection in leg ulcers and pressure sores.
 - Chemical burns.

• Pregnancy risk factor B
Because sulfonamides may cause kernicterus in neonates, silver sulfadiazine cream is contrain-
dicated in pregnant women approaching or at term.

• Lactation
Not known whether topically applied silver sulfadiazine cream is distributed into milk. However, 
because sulfonamides are distributed into milk and may cause kernicterus in premature neonates 
and neonate’s ≤2 months of age, discontinue nursing or the drug.

• Dosage and administration
 - Apply 1% cream in a thickness of approximately 16 mm (1/16 inch) 1 or 2 times daily; 

cover burn area with cream at all times. Reapply cream to any areas from which it has been 
removed by patient activity and reapply immediately following hydrotherapy.

 - Continue applying cream as long as there is a possibility of infection unless a clinically 
important adverse reaction occurs. Usually continue until healing is progressing well or site 
is ready for grafting

• Contraindications
 - Pregnancy and breast-feeding.
 - Sensitivity to sulphonamides.
 - Not recommended for neonates (risk of kernicterus). 

• Side effects and toxicity
 - Allergic reactions including burning itching and rashes.
 - An aseptic exudates (a clear fluid) may form on the wound’s surface.
 - Argyria (discoloration of the skin) reported following prolonged use or application to large 

area.
 - Any of the adverse effects of sulphonamides including blood dyscrasias can occur if admin-
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istration is prolonged.
 - Adverse Reactions Significant 
 - Frequency not defined. 
 - Dermatologic: Discoloration of skin, erythema multiforme, itching, photosensitivity, rash 
 - Hematologic: Agranulocytosis, aplastic anemia, hemolytic anemia, leukopenia 
 - Hepatic: Hepatitis 
 - Renal: Interstitial nephritis 
 - Miscellaneous: Allergic reactions may be related to sulfa component

• Drug interactions
 - Anticoagulants: effect of nicoumalone and warfarin are enhanced.
 - Antidiabetic: effect of the sulphonylureas is enhanced.
 - Antiepileptics: antifolate effect and plasma concentration of phenytoin increased.
 - Antimalarials: increased risk of antifolate effect.
 - Cyclosporine: increased risk of nephrotoxicity.

• Precautions
 - Use cautiously in hepatic and renal impairment.
 - Do not use in G6PD deficiency.
 - Monitor blood count; mild leukopenia does not require withdrawal of treatment; or keep an 

eye open for hematological reactions.  
 - Sulfonamide allergy: Chemical similarities are present among sulfonamides, sulfonylureas, 

carbonic anhydrase inhibitors, thiazides, and loop diuretics (except ethacrynic acid). Use in 
patients with sulfonamide allergy is specifically contraindicated in product labeling, how-
ever, a risk of cross-reaction exists in patients with allergy to any of these compounds; 
avoid use when previous reaction has been severe.

 - Superinfection: Prolonged use may result in fungal or bacterial superinfection, including 
C. difficile-associated diarrhea (CDAD) and pseudomembranous colitis; CDAD has been 
observed >2 months postantibiotic treatment.

 - Systemic effects: Systemic absorption may be significant and adverse reactions may occur.
 - G6PD deficiency: Use with caution in patients with G6PD deficiency; hemolysis may oc-

cur.
 - Hepatic impairment: Use with caution in patients with hepatic impairment; sulfadiazine 

may accumulate.
 - Renal impairment: Use with caution in patients with renal impairment; sulfadiazine may 

accumulate.
 - Analgesics: Use of an analgesic might be needed before application.

Pharmaceutical information

• Dosage form into EDL
 - SILVER sulfadiazine1% CREAM 

• Storage
 - Store at room temperature 15–30°C
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13.3.  ANTIINFLAMMATORY AND ANTIPRURITIC MEDI-
CINES

ANTIINFLAMMATORY (topical)

Topical corticosteroids are used for treatment of inflammatory conditions of the skin other than 
those due to an infection, in particular eczematous disorders.

They are indicated for the relief of symptoms and for the suppression of sings of the disorders 
when potentially less harmful measures are ineffective.

Topical corticosteroids are of no value in the treatment of urticaria and are contra-indicated in 
rosacea and in ulcerative conditions since they worse the condition. They should not be used indis-
criminately in pruritus (where they act alleviating inflammation) and are not recommended for acne 
vulgaris.

In general, the most potent topical corticosteroids should be reserved for recalcitrant dermatoses. 
The weaker corticosteroids are less prone to cause side effects and are often adequate to provide 
relief.  The more potent the preparation the more care is required, as absorption through the skin can 
cause severe pituitary-adrenal-axis suppression and Cushing’s syndrome both of which depend on 
the area of the body treated and the duration of the treatment.

Children, especially babies, are particularly susceptible to side-effects. The more potent cortico-
steroids are contraindicated in infants less than 1 year, and in general should be avoided in paedriatic 
treatments. 

ANTIPRURITIC

Pruritus may be caused by systemic disease (such as drug hypersensitivity, obstructive jaundice, 
endocrine disease and certain malignant diseases) as well as by skin disease (psoriasis, eczema, 
urticaria, and scabies).

Antipruritics, also known as anti-itch drugs, are medications that inhibit the itching that is often 
associated with sunburns, allergic reactions, eczema, psoriasis, chickenpox, fungal infections, insect 
bites and stings like those from mosquitoes, fleas, and mites, and contact dermatitis and urticaria 
caused by plants such as poison ivy (urushiol-induced contact dermatitis) or stinging nettle.

There is no really effective topical antipruritic; careful hygiene must be maintained and the cause 
of the itching treated whenever it is known.

• BETAMETHASONE
• CALAMINE-ZINC OXIDE
• CLOBETASOL PROPIONATE 
• HYDROCORTISONE
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BETAMETHASONE 
General information

Betamethasone is a topical corticosteroid preparation of high potency. Its therapeutic effects re-
sult from vasoconstriction, reduction of membrane permeability, and suppression of mitotic activity 
and the immune response.

Clinical information 

• Indications
 - Severe inflammatory skin disorders: eczemas unresponsive to less potent corticosteroids.
 - Short-term treatment of non-infectious dermatoses (including contact, atopic and seborrheic 

dermatitis, psoriasis and actinic prurigo).

• Pregnancy risk factor C
 - Generally, Betamethasone should not be used in large amounts or for more than 2 weeks 

during pregnancy.

• Lactation
 - Excretion in breast milk is unknown/ use with caution

• Dosage and administration
 - Adults and children over 2 years: a thin layer of ointment should be applied to the affected 

area twice or three times daily. The frequency of application is gradually reduced as im-
provement occurs. 

• Contraindications
 - Age under 2 years.
 - Widespread plaque psoriasis; if used in psoriasis at all, close supervision is needed since 

initial relief may be followed by serious aggravation.
 - Local skin infection with bacteria or fungi.
 - Acne vulgaris, since the infection may be aggravated. 
 - Herpes simplex.
 - Hypersensitivity to betamethasone or other corticosteroids

• Side effects and toxicity
 - Spread and worsening of untreated existing infections.
 - Prolonged use can induce atrophy of the skin, particularly on the face and in skin-folds. This 

is characterized by thinning of the skin which may be restored over a period of time after 
stopping although the original structure will never return.

 - Irreversible striae atrophic and telangiectasia.
 - Contact dermatitis.
 - Perioral dermatitis, inflammatory papular disorders on the face of young women.
 - Acne at the site of application in some patients.
 - Mild depigmentation.
 - With prolonged use, any of the systemic effects of corticosteroids can occur; Infants and 

young children are particularly susceptible to the local and systemic effects of topical corti-
costeroids. Prolonged use can result in hypercorticalism and suppression of the hypothalam-
ic-pituitary-adrenal axis.

• Precautions
 - Seek to avoid prolonged use in any patient since the effects are purely symptomatic and 
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severe adverse effects can ensure. In children limit treatment to 5-7 days).
 - Use only cautiously and briefly on the face (and keep away from the eyes). However, Beta-

methasone should not be used on the face for more than 7 consecutive days.
 - If sensitization or irritation occurs discontinuous use is advisable.
 - If secondary infection occurs during treatment, betamethasone should be withdrawn and an 

appropriate antimicrobial given.

Pharmaceutical information

• Dosage form into EDL
 - BETAMETHASONE VALERATE 0.1% CREAM or OINTMENT.

• Storage
 - Keep below 30 º C.
 - Cream and ointment should be stored in well-closed containers.
 - Avoid light.
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CALAMINE-ZINC OXIDE
General information

Calamine–zinc oxide is an antipruritic.
Also: astringent, soothing, skin protector. It has a mild drying action on the skin.

Clinical information 

• Indications
 - Pruritus.
 - Burns, eczemas, psoriasis and varicose ulcers.
 - Insect stings.

• Dosage and administration
 - Adults and children: a thin layer of lotion should be applied to affected areas three or four 

times daily. Shake well before use.

• Contraindications
 - Known hypersensitivity.

• Adverse effects
 - No adverse effects have been reported

• Precautions
 - Clean and disinfect the skin well before applying the lotion.
 - Care should be taken to avoid contact with the eyes and the mucous membranes of the 

mouth, nose and anogenital area.

Pharmaceutical information

• Dosage form into EDL
 - CALAMINE 15% - ZINC OXIDE 5% LOTION.

• Storage
 - Lotion should be stored in well-closed containers in a cool place.
 - Exposure to high temperatures may cause the active parts to separate from mixture.
 - Stir well before use.
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CLOBETASOL 
Genera information

Clobetasol propionate is a corticosteroid used to treat various skin disorders including eczema 
and psoriasis. It is also highly effective for contact dermatitis caused by exposure to poison ivy/
oak. Clobetasol is one of the most potent available topical corticosteroids.

Clinical information

• Indications
 - Short-term treatment only of severe resistant inflammatory skin disorders such as recalci-

trant eczemas unresponsive to a weak corticosteroid, notably hydrocortisone.
 - Psoriasis.
 - Also used to treat several auto-immune diseases including alopecia areata, vitiligo, lichen-

planus (auto immune skin nodules), and mycosis fungoides (T-cell skin lymphoma).

• Pregnancy risk factor C
Clobetasol propionate has greater teratogenic potential than steroids that are less potent. How-
ever, there are no adequate and well-controlled studies of the teratogenic potential of clobetasol 
propionate in pregnant women. Even though clobetasol propionate should not be used by preg-
nant women, or women expecting to become pregnant soon, as studies with rats shows a risk 
of birth defects.

• Lactation 
Systemically administered corticosteroids appear in human milk and could 
suppress growth, interfere with endogenous corticosteroid production, or 
cause other untoward effects. It is not known whether topical administration 
of corticosteroids could result in sufficient systemic absorption to produce de-
tectable quantities in human milk. Because many drugs are excreted in human 
milk, caution should be exercised when clobetasol propionate is administered 
to nursing woman.

• Dosage and administration
 - Apply thinly 1-2 times daily for up to 4 weeks. The total dosage should not exceed 50 g/

week, when dosing for more than 2 weeks, any additional benefits of extending treatment 
should be weighed against the risk of HPA suppression.

• Contraindication
 - Untreated bacterial, fungal or viral skin lesions.
 - Acne rosacea and perioral dermatitis.
 - Not recommended for acne vulgaris.
 - Hypersensitivity to corticosteroids. 

• Side effects and toxicity
 - Spread and worsening of untreated infections.
 - Thinning of the skin which may be restored over a period of time after stopping although 

the original structure will never return.
 - Irreversible striae atrophicae and telangiectasia.
 - Contact dermatitis.
 - Perioral dermatitis, an inflammatory papular disorder on the face of young women.
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 - Acne at the site of application in some patients.
 - Mild depigmentation.
 - The following adverse reactions have been reported: burning/stinging, pruritus, irritation, 

erythema, folliculitis, cracking and fissuring of the skin, numbness of the fingers, tenderness 
in the elbow, skin atrophy. Dryness, hypertrichosis, acneiform eruptions, secondary infec-
tion, striae, and miliaria.

• Precautions
 - Avoid prolonged use in infants and children (limit treatment to 5-7 days),Pediatric patients 

may be more susceptible to systemic toxicity from equivalent doses due to their larger skin 
surface to body mass ratios.

 - Avoid prolonged use on the face (and keep away from the eyes).
 - Treat psoriasis under specialist supervision.
 - Not more than 50 g of the preparation should be applied per week.
 - Pregnancy: even topical use has caused fetal abnormalities in animals. If needed, use the 

smallest quantities possible
 - Adrenal suppression: Systemic absorption of topical corticosteroids may cause hypothalam-

ic-pituitary-adrenal (HPA) axis suppression (reversible) particularly in younger children. 
HPA axis suppression may lead to adrenal crisis. Risk is increased when used over large 
surface areas, for prolonged periods, or with occlusive dressings. 

 - Contact dermatitis: Allergic contact dermatitis can occur; it is usually diagnosed by failure 
to heal rather than clinical exacerbation.

 - Kaposi’s sarcoma: Prolonged treatment with corticosteroids has been associated with the 
development of Kaposi’s sarcoma (case reports); if noted, discontinuation of therapy should 
be considered.

 - Systemic effects: Adverse systemic effects including hyperglycemia, glycosuria, fluid and 
electrolyte changes, and HPA suppression may occur when used on large surface areas, for 
prolonged periods, or with an occlusive dressing.

 - Pediatrics: Use in children <12 years of age is not recommended.
 - Application site: Do not use on the face, axillae, or groin.

Pharmaceutical information

• Dosage form into EDL
 - CLOBETASOL PROPIONATE 0.05% 25 g OINTMENT

• Storage
 - Store at 20°- 25°C in airtight containers and protect from light.
 -  Do not refrigerate
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HYDROCORTISONE 
General information

Hydrocortisone is a topical corticosteroid of low potency. Its therapeutic effects result from va-
soconstriction, reduction of membrane permeability, and suppression of mitotic activity and the 
immune response.

Clinical information 

• Indications
 - Mild inflammatory skin disorders such as eczemas and napkin rash.
 - Short-term treatment of contact, atopic and seborrheic dermatitis, lichen planus, intractable 

pruritus, and phototoxic reactions, including polymorphic light eruptions and actinic pruri-
go.

 - Short-term treatment of mild to moderate psoriasis of the face, scalp, palms and soles.

• Pregnancy risk factor C
 - Topical hydrocortisone should not be used in large amounts or for prolonged periods during 

pregnancy.

• Dosage and administration
 - Adults and children over 2 years: a thin film is applied to the affected area 1-4 times daily. 

When a favorable response occurs, the frequency of application should be reduced to the 
minimum necessary to maintain control and avoid relapse. Treatment should be stopped as 
soon as all lesions have resolved.

 - The cream is suitable for most dermatoses, but ointments are often used for dry, scaly le-
sions. Occlusive dressings should be reserved for severe or resistant lesions; they should 
never be applied to weeping surfaces.

• Contraindications
 - Untreated bacterial, fungal or viral skin lesions.
 - Acne rosacea and perioral dermatitis.
 - Not recommended for acne vulgaris; the infection may be aggravated..
 - Hypersensitivity to corticosteroids. 
 - Age under 2 years.

• Side effects and toxicity
 - Spread and worsening of untreated existing infections.
 - Thinning of the skin which may be restored over a period of time after stopping although the 

original structure will never return.
 - Irreversible striae atrophic and telangiectasia.
 - Contact dermatitis.
 - Perioral dermatitis, an inflammatory papular disorder on the face of young women.
 - Acne at the site of application in some patients.
 - Mild depigmentation.
 - With prolonged use, any of the systemic effects of corticosteroids can occur.
 - Infants and young children are particularly susceptible to the local and systemic effects of 

topical corticosteroids. Prolonged use can result in hypercorticalism and suppression of the 
hypothalamic-pituitary-adrenal axis.

 - Dermatologic: Acneiform eruption dermatitis, dry skin (2%), eczema (12.5%), hypertricho-
sis, pruritus (6%), stinging (2%)

 - Endocrine: HPA axis suppression; metabolic effects (hyperglycemia, hypokalemia)
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 - Gastrointestinal: Pain (rectal), rectal bleeding (rectal)
 - Miscellaneous: Hypersensitivity reactions, secondary infection
 - <1% (Limited to important or life-threatening): Allergic contact dermatitis, burning, dermal 

atrophy, folliculitis, hypopigmentation, striae.

• Precautions
 - Hydrocortisone is the least potent of the corticosteroids. Only when treatment with this 

preparation fails should the use of preparations containing more potent corticosteroids be 
considered.

 - Seek to avoid prolonged use in any patient since the effects are purely symptomatic and 
severe adverse effects can ensure. In children limit treatment to 5-7 days)

 - The use of occlusive dressings facilitates penetration into keratinized lesions. Occlusion 
should be maintained for no longer than 2 days, preferably at night only.

 - If secondary infection occurs during treatment, hydrocortisone should be withdrawn and 
appropriate antimicrobial therapy should be given.

 - Use only cautiously and briefly on the face (and keep away from the eyes).
 - Sensitization: Topical use has been associated with local sensitization (redness, irritation); 

discontinue if sensitization is noted.
 - Systemic effects: Topical corticosteroids may be absorbed percutaneously. Absorption of 

topical corticosteroids may cause manifestations of Cushing’s syndrome, hyperglycemia, or 
glycosuria. Absorption is increased by the use of occlusive dressings, application to denuded 
skin, or application to large surface areas.

 - Elderly: Because of the risk of adverse effects associated with systemic absorption, topical 
corticosteroids should be used cautiously in the elderly in the smallest possible effective 
dose for the shortest duration.

 - Pediatrics: Children may absorb proportionally larger amounts after topical application and 
may be more prone to systemic effects. HPA axis suppression, intracranial hypertension, and 
Cushing’s syndrome have been reported in children receiving topical corticosteroids. Pro-
longed use may affect growth velocity; growth should be routinely monitored in pediatric 
patients.

 - Appropriate use: Avoid use of topical preparations with occlusive dressings or on weeping 
or exudative lesions.

Pharmaceutical information

• Dosage form into EDL
 - HYDROCORTISONE ACETATE 1% CREAM or OINTMENT.

• Storage
 - Keep below 30 º C.
 - Cream and ointment should be stored in well-closed containers.
 - Avoid light.
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13.4 DRUGS AFFECTING SKIN DIFFERENTIATION AND PRO-
LIFERATION. KERATOPLASTIC AND KERATOLYTIC AGENTS

• ACETRETIN
• BENZOYL PEROXIDE
• BENZYL BENZOATE
• CALCIPOTRIOL
• CALCIPOTRIOL 50 MG/G + BETAMETHASOME  0.5 MG/G
• PERMETHRIN
• SALICYLIC ACID + BENZOCAINE IN A COLLOIDAL BASE
• UREA
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ACITRETIN
General information

Acitretin is an oral second generation retinoid with marked effect on keratinizing epithelia. It is 
a metabolite of etretinate, which was used prior to the introduction of aci tretin. It binds to nuclear 
receptors that regulate gene transcription. It is available only to hospital use and should be used 
under specialist supervision. A therapeutic effect occurs after 2 to 4 weeks with maximum benefits 
after 4-6 weeks. Treatment should be limited to a period of 6-9 months with 3-4 months rest period 
before repeating treatment.

This medicine is not a cure, but it helps reduce the redness, thickness, and scaling that occur with 
psoriasis.
Clinical information

• Indications
 - Severe resistant or complicated psoriasis.
 - Palmoplantar pustular psoriasis.
 - Congenital disorders of keratinisation including Darier’s disease (keratosis follicularis).

• Pregnancy
 - Teratogenic Effects
 - Pregnancy Category X
 - see section (contraindications)

·	 Pediatric Use
Safety and effectiveness in pediatric patients have not been established. No clin-
ical studies have been conducted in pediatric patients. Ossification of interosse-
ous ligaments and tendons of the extremities, skeletal hyperostoses, decreases 
in bone mineral density, and premature epiphyseal closure have been reported 
in children taking other systemic retinoids

·	 Dosage and administration
There is intersubject variation in the pharmacokinetics, clinical efficacy and 
incidence of side effects with Acitretin. A number of the more common side 
effects are dose related. Individualization of dosage is required to achieve suf-
ficient therapeutic response while minimizing side effects. Acitretin therapy 
should be initiated at 25 to 50 mg per day, given as a single dose with the main 
meal. Maintenance doses of 25 to 50 mg per day may be given dependent upon 
an individual patient’s response to initial treatment. Relapses may be treated as 
outlined for initial therapy.

• Contraindications
 - Hypersensitivity to acitretin, other retinoids, or any component of the formulation; patients 

who are pregnant or intend on becoming pregnant; severe hepatic or renal dysfunction; 
chronically-elevated blood lipid levels; concomitant use with methotrexate or tetracyclines

 - Acitretin is contraindicated in females of childbearing potential unless all of the following 
conditions apply.

• Side effects and toxicity
Cheilitis, alopecia, skin peeling, rhinitis, dry skin, nail disorder, pruritus, rigors, xerophthalmia, 
dry mouth, epistaxis, arthralgia, spinal hyperostosis, rash, hyperesthesia, paresthesia, parony-
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chia, skin atrophy.
Laboratory abnormalities (e.g., increased or decreased electrolytes, hematocrit, 
hemoglobin, and glucose; increased liver transaminases, uric acid, BUN, and 
total and LDL-cholesterol; decreased HDL-cholesterol). 

• Drug interactions
 - Antibacterials: possible increased risk of benign intracranial hypertension with tetracyclines.
 - Anticoagulants: possible reduces anticoagulant effect of warfarin.
 - Vitamins: risk of hypervitaminosis A with vitamin A.
 - Progestin-only Contraceptives: It has not been established if there is a pharmacokinetic inter-

action between acitretin and combined oral contraceptives. However, it has been established 
that acitretin interferes with the contraceptive effect of micro dosed progestin preparations

 - Methotrexate: An increased risk of hepatitis has been reported to result from combined use 
of methotrexate and etretinate. Consequently, the combination of methotrexate with acitretin 
is also contraindicated

 - Phenytoin: If acitretin is given concurrently with phenytoin, the protein binding of phenyt-
oin may be reduced.

• Precautions
 - Exclude pregnancy before starting treatment. Contraceptive measures must be taken at least 

1 month before, during treatment by women who may become pregnant and for at least two 
years after a course of the drug.

 - Avoid tetracycline, high doses of vitamin A and use of keratolytics.
 - Patients on acitretin treatment should not donate blood for at least 1 year after stopping 

therapy (teratogenic risk).
 - Monitor hepatic function and plasma lipids. In diabetic patients: check blood glucose.
 - Be alert for atypical musculoskeletal symptoms and urge the patient to report any unusual 

mental or physical sensations.
 - Not recommended for children.
 - Avoid excessive exposure to sunlight and do not use sunlamps.
 - Tetracyclines: Pseudotumorcerebri (benign intracranial hypertension) has been reported 

with use of tetracyclines and acitretin independently; concomitant use is contraindicated.
 - Pediatrics: Growth potential may be affected. Long-term use of high-dose oral retinoids 

within this population has been associated with decreased bone mineral density, skeletal 
hyperostosis, and ossification of interosseous tendons and ligaments of the extremities.

 - Appropriate use: Not for the treatment of acne 
 - Blood donation: [U.S. Boxed Warning]: All patients should be advised not to donate blood 

during therapy or for 3 years following completion of therapy.
 - Medication guide: [U.S. Boxed Warning]: All patients must be provided with a medication 

guide each time acitretin is dispensed. Female patients must also sign an informed consent 
prior to therapy.

 - Worsening of disease: Transient worsening of psoriasis may initially occur; patients should 
be advised that it may take 2-3 months to achieve the full benefits of treatment.

Pharmaceutical information

• Dosage form into EDL
 - ACETRETIN 10 mg CAPSULES.

• Storage
 - Store between 15° and 25°C (59° and 77°F).
 - Protect from light.
 - Avoid exposure to high temperatures and humidity after the bottle is opened.
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BENZOYL PEROXIDE
General information

Benzoyl peroxide has mild keratolytic properties. Benzoyl peroxide is a bacteriostatic agent that 
is used primarily in acne because of its activity against Propioni bacterium acnes and Staphylococ-
cus epidermidis and 

It is absorbed by the skin after topical application and metabolized to benzoic acid.

Clinical information 

• Indications
 -   Treatment of mild to moderate acne vulgaris and as an adjunct to therapy in more severe 

cases.

• Pregnancy risk factor C  

• Dosage and administration:
Adults and adolescents: a thin layer of 5% lotion should be applied to clean skin initially once 
daily on alternate days. The frequency of application is then gradually increased up to twice daily 
as tolerance develops. Unresponsive cases may require treatment with 10% preparation.

• Contraindications
 - Hypersensitivity to the drug.

• Side effects and toxicity
 - Skin irritation and contact urticaria
 - Skin sensitization (rare).

• Precautions
 - Benzoyl peroxide should not be applied to open sores or broken skin.
 - Avoid use under an occlusive dressing (serious risk of sensitization)
 - Avoid contact with eyes, mouth and mucous membranes (severe irritation)
 - Child.

Pharmaceutical information

• Dosage form into EDL
 - BENZOYL PEROXIDE 5% w/w 40 g LOTION.

• Storage
 - Preparations should be stored in well-closed containers. 
 - They should not be allowed to freeze
 - Avoid light.
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BENZYL BENZOATE
General information

Benzyl benzoate is a synthetic compound that is produced from benzoic acid and benzyl alcohol. 
It is toxic to the ectoparasites Sarcoptes scabiei hominis, Pediculus humanus capitis, P. humanus 
corporis and Pthirus pubis.

Clinical information 

• Indications
 - Treatment of scabies and pediculosis of the head, body and pubic area.

• Use in pregnancy
 - Benzyl benzoate may be applied safely during pregnancy.

• Lactation
 - avoid to applying to the nipples

• Dosage and administration
 - Wash the patient; apply the product all over the body, except for the face and the mucous 

membranes; leave the product on the body for 24 hours (12 h. for children under 12 years), 
wash and repeat and repeat the following morning.

 - Examine the other family members and treat everyone affected with scabies simultaneously.
 - Have the clothing and bed linen washed with boiling water.
 - Overdosage: Gastric lavage may be of value if undertaken within a few hours of accidental 

ingestion. If convulsions occur they should be treated with intravenous diazepam. Treatment 
is otherwise supportive.

 - Shake well before use

• Contraindications
 - Hypersensitivity to benzyl benzoate.

• Side effects and toxicity
 - Skin irritation.
 - Burning sensation, especially on genitalia and excoriations.
 - Severe irritation if brought into contact with the eyes
 - Occasionally rashes.

• Precautions
 - Children (not recommended).
 - Avoid contact with eyes and mucous membranes.
 - Do not use on broken or secondarily infected skin.
 - In case of ingestion, do not induce vomiting, refer to the doctor.

Pharmaceutical information

• Dosage form into EDL
 - BENZYL BENZOATE 25% LOTION.

• Storage
 - Lotion should be stored in well-closed containers, protected from light.
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CALCIPOTRIOL
General information

Calcipotriol (INN) or calcipotriene (USAN) is a synthetic derivative of calcitriol or vitamin D. It 
is used in the treatment of psoriasis. Calcipotriol is a non-steroidal antipsoriatic agent. Calcipotriol 
exhibits a vitamin D-like effect by competing for the 1, 25(OH) 2D3 receptor.

Clinical Pharmacology
Clinical trials have shown calcipotriol cream and ointment (50 mcg/g) to be efficacious and 

well-tolerated in the topical treatment of psoriasis vulgaris (plaque psoriasis). Clinical improvement 
usually occurred rapidly and was evident within 2 weeks of treatment. The symptoms of thickness, 
erythema and scaling, as well as extent of psoriasis, were all markedly improved. The efficacy and 
safety of calcipotriol ointment and cream are similar with best results obtained at the end of up to 
6 to 8 weeks of treatment. Long-term control of psoriasis lasting up to 12 months has been demon-
strated in clinical trials with calcipotriol ointment.

• Clinical information

• Indications
Calcipotriol cream and ointment is indicated for:

 - The topical treatment of psoriasis
 - Combination use with a moderate to very potent topical corticosteroid, cyclosporine or ac-

itretin.

• Dosage and administration
The maximum weekly dose of calcipotriol cream and/or ointment for children is based on the 
adult dose of 100 g/week adjusted for body surface area (maximum 50 g/week/m2). The dosage 
regimen is based on the following expected body surface area: age 2-5 years, 0.5 m2 (25% of 
adult); age 6-10 years, 1.0 m2 (50% of adult); age 11-14 years, 1.5 m2 (75% of adult).

• Pregnancy and Lactation
 - Pregnancy: Safety for use during pregnancy has not yet been established, although studies 

in experimental animals have not shown teratogenic effects. Calcipotriol should be used in 
women during pregnancy only if the anticipated benefit clearly outweighs the potential risk.

• Lactation
 -  It is not known whether calcipotriol could be excreted in breast milk. Calcipotriol should 

be used in women during breast feeding only if the anticipated benefit clearly outweighs the 
potential risk.

• Contraindications
 - Patients who are hypersensitive to calcipotriol cream, ointment, or to any ingredient in the 

formulations or components of the containers.
 - NOT FOR OPHTHALMIC USE.
 - When Calcipotriol is used in combination with other antipsoriatic therapies, all available in-

formation on “CONTRAINDICATIONS” for the other antipsoriatic therapy/therapies apply 
and should be considered.

• Adverse Reactions
In clinical trials reported to-date, the most common adverse reactions have been related to le-
sional and perilesional irritation. Some patients develop face and scalp irritation which is like-
ly related to the inadvertent transfer of calcipotriol cream or ointment from other body parts. 
Occasionally hypercalcemia has been reported usually related to excessive (greater than the 
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recommended weekly amount) use of topical calcipotriol or when excessive absorption of cal-
cipotriol has occurred when used for severe psoriasis with extensive skin involvement. Clinical 
studies have shown that combination of calcipotriol once daily plus a moderately potent to very 
potent topical corticosteroid once daily reduces skin irritation due to calcipotriol. Combination 
of calcipotriol plus cyclosporine A (2 mg/kg/day) or calcipotriol plus acitretin (20-70 mg/day) 
did not affect the incidence of short term adverse effects compared to cyclosporine A oracitretin 
plus placebo ointment. The combination of calcipotriol plus PUVA or UVB phototherapy did 
not affect the incidence of short term adverse effects compared to PUVA or UVB plus placebo 
ointment/cream.

• Precautions
 - Carcinogenesis

Calcipotriol when used in combination with ultra-violet radiation (UVR) may enhance the 
known skin carcinogenic effect of UVR. This potential risk is based on the preclinical finding 
in mice of a reduced time to tumor formation from long term exposure to UVR and topically 
applied calcipotriol

 - Calcipotriol cream and ointment are not generally recommended for severe extensive psori-
asis. If calcipotriol is used for severe extensive psoriasis, it is important to monitor the serum 
calcium levels at regular intervals due to the risk of hypercalcemia secondary to excessive 
absorption of calcipotriol when there is extensive skin involvement. If the serum calcium 
level becomes elevated, calcipotriol therapy should be discontinued and the serum calcium 
level monitored in these patients until it returns to normal.

 - Skin
Calcipotriol is not recommended for use on the face since this may give rise to itching and ery-
thema of the facial skin. Patients should be instructed to wash their hands after using calcipotriol 
to avoid inadvertent transfer to the face from other body parts. Should facial dermatitis develop 
in spite of these precautions, calcipotriol therapy should be discontinued.

 - Calcipotriol should be used cautiously in skin folds, where the natural occlusion may give 
rise to an increase of the irritant effect of calcipotriol.

Pharmaceutical information

• Dosage form into EDL
Calcipotriol is available as a 2% (50mcg/gm) ointment (faintly translucent white to yellowish
Ointment), and 2% (50 mcg/gm) cream (white, soft cream).

• Storage
 - Cream: Store at room temperature (15-25C).
 - Ointment: Do not store above 25C. Use within 6 months of first opening of tube.
 - May be refrigerated.
 - For easy application use at room temperature.
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PERMETHRINE=PERMETHRIN
General information

Permethrin is a topical scabicidal agent for the treatment of infestations with Sarcoptes scabiei, 
Pediculus humanus capitis and P. humanus corporis. It acts on the nerve cell membranes of the 
parasites with consequent paralysis. 

Absorption of permethrin is negligible following topical application. And it can be safely used in 
children (except young infants).

Clinical information 

• Indications
 - Scabies and pediculosis of the scalp and body..
 - Infestation with lice and their eggs.

• Pregnancy risk factor B
 - Safe use in pregnancy has not been demonstrated. However, since absorption is negligible, 

it may be used if necessary.

• Dosage and administration
 - Apply once to the whole body paying particular attention to the webs of the fingers and toes 

and brushing lotion under the ends of the nails. In the case of infants and young children, 
elderly, the immunocompromised, and those who have experienced treatment failure, appli-
cation should be extended to the scalp, neck, face, and ears.

 - Infestation with lice and their eggs: Wash the hair with an ordinary shampoo, rinse with 
water and dry with a towel; apply to the hair and the scalp, leave for 10 minutes, rinse with 
water and dry the hair.

 - Shake the bottle before use.

• Contraindications
 - Hypersensitivity to synthetic pyrethroids or pyrethrins.

• Side effects and toxicity
 - Pruritus, erythema, and stinging particularly in cases with severe infestation.
 - Rarely rashes and oedema.

• Precautions
 - Avoid contact with eyes.
 - Do not use on broken or secondarily infected skin.
 - Children under 2 years.

Pharmaceutical information

• Dosage form into EDL
 - PERMETHRINE 1% LOTION.

• Storage
 - Cream should be stored in well-closed containers, below 25 °C.
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UREA 
General information

Urea is a keratolytic and hydrating agent.
It is used in scaling conditions and may be useful in the elderly.
It is often used with other topical agents to enhance penetration.

Clinical information 

•   Indications
 - To relieve dry skin conditions.
 - Hyperkeratotic lesions.

• Pregnancy risk factor C
 

• Dosage and administration
 - Apply 1-3 times daily on the affected skin or lesion.

• Adverse effects
 - Burning and stinging can occur in sensitive patients.

• Precautions
 - Often labeled as “carbamide”.

Pharmaceutical information

• Dosage form into EDL
 - UREA 5%, 10% CREAM and OINTMENT.

• Storage
 - Avoid light and hot conditions
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14. DIAGNOSTIC AGENTS

Diagnostic agents are chemical substances used to reveal, pinpoint, and define the localization of 
a pathological process.

The principal diagnostic agents are X-ray-contrast preparations, radioactive isotopes, and dyes. 
X-ray-contrast preparations are substances that possess the property of absorbing and retaining X-ra-
diation more weakly or more strongly than the tissues of the body; introduction of these substances 
into the hollow organs makes it possible under X-ray examination to get an idea of the configuration 
of the organ, its volume, the character of its inner surfaces, and the presence of pathological chang-
es. An aqueous suspension of barium sulfate is used for X-ray examination of the gastrointestinal 
tract. X-ray-contrast agents are introduced directly into the organ to be examined (for the esophagus, 
stomach, intestine, bronchi, uterus, heart), orally or intravenously in examining the liver, bile ducts, 
and kidneys, or intraarterially in contrast examination of the blood vessels (angiography) and heart.

Diagnostic agents are used in doses that are harmless to the body; they are isotonic in relation to 
the body fluids and mix well with them, accumulating selectively in the appropriate organs, and they 
are readily and completely eliminated from the body in unaltered form.

14.1. OPHTALMIC DRUGS

Ophthalmic diagnostic agents are given intravenously to perform diagnostic fluorescein angi-
ography or angioscopy of the retina and iris vasculature. A few preparations also contain a local 
anesthetic to reduce pain in the nerves of the eyes.

• FLUORESCEIN
• TROPICAMIDE
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FLUORESCEIN 
General information

Fluorescein is an agent used in diagnostic procedures. It is a synthetic organic compound avail-
able as a dark orange/red powder soluble in water and alcohol. “Fluorescein sodium”, the sodium 
salt of fluorescein, is used extensively as a diagnostic tool in the field of ophthalmology and op-
tometry, where topical fluorescein is used in the diagnosis of corneal abrasions, corneal ulcers and 
herpetic corneal infections.

Clinical information

• Indications
 - Detection of lesions and foreign bodies, which are rendered more easily visible.

Other indications:
 - To stain the anterior segment of the eye  for procedures (such as fitting contact lenses), dis-

closing corneal injury and in applanation tonometry  Intravenous or oral fluorescein is used in 
fluorescing angiography in research and to diagnose and categorize vascular disorders in e.g. 
legs, including retinal disease macular degeneration, diabetic retinopathy, inflammatory intra-
ocular conditions, and intraocular tumors , and, increasingly, during surgery for brain tumors.

• Pregnancy Risk Factor C 
 - Reproduction studies have not been conducted. Some manufacturers suggest avoiding angi-

ography during the 1st trimester of pregnancy.

• Dosage and administration
 - Removal of foreign bodies: Apply 1-2 drops onto the eye.

• Precautions
 - Special care should be taken to avoid microbial contamination. 
 - Topical, oral, and intravenous use of fluorescein can cause adverse reactions, including nau-

sea, vomiting, hives, acute hypotension, anaphylaxis and related anaphylactoid reaction, 
causing cardiac arrest and sudden death due to anaphylactic shock. 

 - Anaphylaxis/hypersensitivity reactions: Hypersensitivity and anaphylactic reactions can occur 
following injection; immediate treatment (including epinephrine 1:1000) should be available. 
Premedicating some patients (e.g., antihistamines, corticosteroids) may be advisable. An intra-
dermal skin test may be performed prior to use when allergy is suspected.

 - Skin/urine discoloration: Following use of the injection, skin may temporarily turn a yellow 
color and should fade in 6-12 hours. Urine may appear bright yellow for 24-36 hours.

 - Allergies/asthma: Use with caution in patients with history of hypersensitivity, allergies, or asthma.
 - Contact lens wearers: Should not be used in patients with soft contact lenses, will cause them 

to discolor. Flush eyes with saline following use and wait at least 1hour prior to replacing 
contact lenses.

• Contraindications 
 - Hypersensitivity to fluorescein or any other component of the formulation

Pharmaceutical information

• Dosage form in EDL
 - FLUORESCEIN SODIUM 1% EYE DROPS

• Storage
 - Store in airtight container and protect from light.
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TROPICAMIDE
General information

Tropicamide is a short-acting mydriatic and cycloplegic; synthetic tertiary amine of antimuscarin-
ic of the anticholinergic type used in diagnostic procedures.

Clinical information
• Indications

 - To facilitate the examination of the fundus of the eye.
Other indications:

 - Treatment of some cases of acute iritis, iridocyclitis, and keratitis.
• Pregnancy Risk Factor C
• Lactation

 - Not known if tropicamide is distributed into milk. Exercise caution if used in nursing women.
• Dosage and administration 

 - Note: Individuals with heavily pigmented eyes may require larger doses: 
 - Cycloplegia: Ophthalmic: Instill 1-2 drops (1%); may repeat in 5 minutes.
 - Exam must be performed within 30 minutes after the repeat dose; if the patient is not exam-

ined within 20-30 minutes, instill an additional drop. 
 - Mydriasis: Ophthalmic: Instill 1-2 drops (0.5%) 15-20 minutes before exam; may repeat 

every 30 minutes as needed.
 - Instill 1-2drops into the eyes 15-20 minutes prior to examination, if the patient is not exam-

ined within 20-30 minutes, instill an additional drop.
• Side effects and toxicity

 - Transient stinging.
 - Raised intra-ocular pressure.
 - On frequently repeated treatment: local irritation, hyperemia, oedema and conjunctivitis can 

occur.
 - Contact dermatitis.

Systemic atropine-type reactions may occur in very young or very old patients
 - Tropicamide may cause an attack of acute angle-closure glaucoma.

• Precautions
 - Do not use contact lenses when receiving eye drops.
 - A darkly pigmented iris is more resistant to pupillary dilatation: caution overdosage risk.
 - Elderly and hypermetropic patients: risk of precipitating acute angle-closure glaucoma.
 - Tropicamide/hydroxyamphetamine fixed combination: Angle-closure glaucoma or narrow 

angles where mydriasis may precipitate attack of angle-closure glaucoma
DRIVING: patients should be warned not to drive for 1-2 hours after mydriasis.

 - Increased intraocular pressure: May cause an increase in intraocular pressure.
 - Contact lens wearers: Remove contact lenses before using.
 - Pediatrics: Use with caution in infants and children; may cause potentially dangerous CNS disturbances.

• Contraindications 
 - Hypersensitivity to tropicamide or any component of the formulation; glaucoma
 - Warnings/Precautions.

Pharmaceutical information
• Dosage form into EDL

 - TROPICAMIDE 0.5 % EYE DROPS.

• Storage
 - Store airtight container.
 - Protect from light
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14.2. RADIOCONTRAST MEDIA
Radiographic contrast media increase the absorption of X-rays, as they pass through the body and 

are used for delineating body structures in radiography and computerised tomography (CT).
.

Choice of contrast media
The visualisation of particular structures within the body depends upon the physical and chemical 

properties of the molecule used and upon the way in which it is administered. The best choices are 
as follows:

 - Urography: small and highly water-soluble molecules with low protein-binding.
 - Angiography: water-soluble, low viscosity and highly tolerated molecules.
 - Gastro-intestinal radiography: medium should not be absorbed and from a homogeneous 

coat on the gastrointestinal mucosa, without interacting with gut secretions or producing 
misleading artefacts. 

 - Cholecystography and cholangiography: the molecule should be sufficient large for bili-
ary excretion and posses a free acidic group (to be transported), also protected by virtue of 
its size or by protein binding from the more rapid renal excretion processes. Agents to be 
administered orally should have adequate enteral absorption.

 - Myelography: good tolerance when in contact with highly sensitive tissue.
 - Lymphography: particulate or water insoluble media or very large molecule.

The non-ionic agents are safer and better tolerated than the ionic agents but remain more expen-
sive.
PREGNANCY

All abdominal radiography is contra-indicated during pregnancy because of the risk of radiation 
to the foetus.

• BARIUM SULPHATE 
• IOPROMIDE
• IOXITALAMIC ACID SALTS:

 - MEGLUMINE IOXITALAMATE 66.03 g/100 mL  SOLUTION
 - MEGLUMINE IOXITALAMATE 66.03 g/100 mL IV SOLUTION
 - MEGLUMINE IOXITALAMATE 51.3 g/100 Ml + SODIUM IOXITALAMATE 25.65 g/ 

100 mL SOLUTION.
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BARIUM SULPHATE
General information

Barium sulfate is an inorganic compound with the chemical formula BaSO4. It is a white crystal-
line solid that is odorless. Barium sulfate, due to its high molecular density is opaque to x-rays and, 
therefore, acts as a positive contrast agent for radiographic studies. Barium sulfate is biologically 
inert and, therefore, is not absorbed or metabolized by the body and is eliminated unchanged from 
the body. Barium sulphate is an almost insoluble contrast agent, frequently used clinically for X-ray 
imaging and other diagnostic procedures which is administered in suspension.

Clinical information

• Indications
 - Barium sulphate is used for gastro-intestinal radiography involving single or double contrast 

techniques or computerized axial tomography (CAT).

• Pregnancy
 - Radiation is known to cause harm to the unborn fetus exposed in utero. Therefore, radio-

graphic procedures should only be used when, in the judgment of the physician, its use is 
deemed essential to the welfare of the pregnant patient. Safety and efficacy for use during 
pregnancy have not been established. In general, elective radiography of the abdomen is 
avoided during pregnancy unless essential for diagnosis.

• Lactation 
 - Barium sulfate products may be used during lactation. Barium sulfate is not systemically 

absorbed.

• Dosage and administration
 - For examination of the esophagus: up to 150 mL of a 50-200% w/v suspension, given by mouth.
 - For examination of stomach and duodenum: up to 300 mL of a 30-150% w/v suspension, by mouth.
 - For examination of the colon: up to 2 L of 20-130% w/v suspension, administered as an enema.

• Contraindications 
 - Hypersensitivity to barium or any component of the formulation; known or suspected ob-

struction of the colon, known or suspected GI tract perforation, suspected tracheoesophageal 
fistula, obstructing lesions of small intestine, pyloric stenosis. 

 - Specific agents may also be contraindicated with inflammation or neoplastic lesions of the 
rectum, recent rectal biopsy; use in infants with swallowing disorders; newborns with com-
plete duodenal or jejunal obstruction with suspected distal small bowel or colon obstruction; 
very small preterm infants and young babies requiring small volumes of contrast media; 
infants and young children with possible leakage from GI tract (e.g., necrotizing enteroco-
litis, unexplained pneumoperitoneum, gasless abdomen, bowel or esophageal perforation, 
postoperative anastomosea)

• Side effects and toxicity
Although soluble salts of barium are moderately toxic to humans, barium sulfate is nontoxic due 
to its insolubility. However, the most common side effects are:

 - Constipation.
 - Obstruction and appendicitis have occurred.
 - Cramping or diarrhea.
 - ECG abnormalities have occurred during its use in enemas.
 - Aspiration into the lungs during administration can cause aspiration pneumonia
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 - Apprehensive patients may develop weakness, pallor, tinnitus, diaphoresis and bradycardia 
following the administration of any diagnostic agent. Such reactions are usually non-allergic 
in nature and are best treated by having the patient lie flat for an additional 10 to 30 minutes 
under observation.

• Precautions
 - Caution is essential in patients with pyloric stenosis or lesions which may predispose to 

obstruction.
 - Rarely, severe allergic reactions of an anaphylactoid nature have been reported following ad-

ministration of barium sulfate contrast agents. Appropriately trained personnel and facilities 
should be available for emergency treatment of severe reactions and should remain available 
for at least 30 to 60 minutes following administration, since delayed reactions can occur.

 - The presence of barium sulfate formulations in the GI tract may alter the absorption of ther-
apeutic agents taken concomitantly. In order to minimize any potential change in absorption, 
the separate administration of barium sulfate from that of other agents should be considered.

Pharmaceutical information

• Dosage form into EDL
 - BARIUM SULPHATE 92.5% 5 Kg POWDER.

• Storage
 - No especial requirements.
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IOPROMIDE
General information

Iopromide is a nonionic, water soluble x-ray contrast agent for intravascular administration.  It 
is a nonionic sterile, clear, colorless to slightly yellow, odorless, pyrogen-free aqueous solution of 
iopromide.

Clinical information

• Indications
Iopromide injection is an iodinated contrast agent indicated for: 
Intra-arterial Procedures for cerebral arteriography, peripheral arteriography, coronary arte-
riography, left ventriculography, visceral angiography, and aortography. 
Intravenous Procedures for peripheral venography, excretory urography; contrast computed 
Tomography (CT) of the head and body (intrathoracic, intraabdominal and retroperitoneal re-
gions) for the evaluation of neoplastic and non-neoplastic lesions. 
The usefulness of contrast enhancement for the investigation of the retrobulbar space and of low 
grade or infiltrative glioma has not been demonstrated

• Pregnancy risk factor B
 - Animal studies do not show evidence of direct fetal harm. Embryolethality was observed, 

but may be related to maternal toxicity. Safety has not been established in pregnant women. 
Use during pregnancy only if clearly needed.

• Lactation 
 - Excretion in breast milk unknown/use caution.
 - It is not known whether iopromide injection is excreted in human milk. However, many in-

jectable contrast agents are excreted unchanged in human milk. Although it has not been es-
tablished that serious adverse reactions occur in nursing infants, caution should be exercised 
when intravascular contrast agents are administered to nursing women because of potential 
adverse reaction, and consideration should be given to temporarily discontinuing nursing.

• Dosage and administration
 - Determine the volume and concentration of  iopromide  injection to be used taking into ac-

count factors such as age, body weight, size of the vessel and the rate of blood flow within 
the vessel; consider also extent of opacification required, structure (s) or area to be examined, 
disease processes affecting the patient, and equipment and technique to be employed. Spe-
cific dose adjustments for age, gender, weight and renal function have not been studied for 
iopromide injection. As with all iodinated contrast agents, lower doses may have less risk. 
The efficacy of iopromide injection below doses recommended has not been established. 

 - The maximum recommended total dose of iodine in adults is 86 grams; a maximum recom-
mended total dose of iodine has not been established for pediatric patients. 

 - Hydrate patients adequately prior to and following the administration of  iopromide  injec-
tion

 - Warming iopromide  to body temperature shortly before administration may help improve 
tolerability and ease of injection

 - Aortography and visceral angiography: Intravascular (370 mg iodine/mL): Volume and rate 
of administration based on blood flow and specific characteristics of vessels being studied; 
maximum dose for procedure: 225 mL

 - Cerebral arteriography: Intravascular (300 mg iodine/mL): Maximum dose for procedure: 
150 mL 

 - Carotid artery visualization: 3-12 mL 
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 - Vertebral artery visualization: 4-12 mL 
 - Aortic arch injection: 20-50 mL 
 - Coronary arteriography and left ventriculography: Intravascular (370 mg iodine/mL): Max-

imum dose for procedure: 225 mL 
 - Left coronary: 3-14 mL 
 - Right coronary: 3-14 mL 
 - Left ventricle: 30-60 mL 
 - Intra-arterial digital subtraction angiography: Intravascular (150 mg iodine/mL): Maximum 

dose for procedure: 250 mL 
 - Carotid arteries: 6-10 mL 
 - Vertebral: 4-8 mL 
 - Aorta: 20-50 mL 
 - Major branches of the abdominal aorta: 2-20 mL 
 - Peripheral arteriography: Intravascular (300 mg iodine/mL): Maximum dose for procedure: 

250 mL Note: The artery needs a pulse to be injected. 
 - Subclavian or femoral artery: 5-40 mL 
 - Aortic bifurcation for distal runoff 25-50 mL 

Contrast-enhanced CT: I.V. (300 mg iodine/mL): 
 - Head: 50-200 mL; maximum dose for procedure: 200 mL 
 - Body: 50-200 mL (usual dose for infusion is 100-200 mL); Note: Can be given by bolus 

injection, by rapid infusion, or both; maximum dose for procedure: 200 mL 
 - Excretory urography (normal renal function): I.V. (300 mg iodine/mL): 1 mL/kg; maximum 

dose for procedure: 100 mL 
 - Peripheral venography: I.V. (240 mg iodine/mL): Minimum amount to clearly visualize the 

structure under examination; maximum dose for procedure: 250 mL.

 - Dosing: Pediatric 
 - Cardiac chambers and related arteries: Children >2 years: I.V. (370 mg iodine/mL): 1-2 mL/

kg; maximum dose for procedure: 4 mL/kg 
 - Contrast-enhanced CT: Children >2 years: I.V. (300 mg iodine/mL): 1-2 mL/kg; maximum 

dose for procedure: 3 mL/kg
 - Dosing: Geriatric: Refer to adult dosing.

• Contraindications
 - Iopromide injection is contraindicated for intrathecal use.
 - Preparatory dehydration (e.g. prolonged fasting and the administration of a laxative before 

iopromide injection is contraindicated in pediatric patients because of risk of renal failure.

• Side effects and toxicity
 - Most common adverse reactions (>1%) are headache, dysgeusia, abnormal vision, chest 

pain, vasodilatation, nausea, vomiting, back pain, urinary urgency, injection site and infu-
sion site reactions, and pain.

• Drug-Drug Interactions
 - In patients with renal impairment, biguanides can cause lactic acidosis. Iopromide appears 

to increase the risk of biguanide induced lactic acidosis, possibly as a result of worsening 
renal function.

 - Patients on beta-blockers may be unresponsive to the usual doses of epinephrine used to 
treat allergic reactions. Because of the risk of hypersensitivity reactions, use caution when 
administering iodinated contrast agents to patients taking beta blockers.

 - Interleukins are associated with an increased prevalence of delayed hypersensitivity reactions 
after iodinated contrast agent administration. These reactions include fever, chills, nausea, 
vomiting, pruritus, rash, diarrhea, hypotension, edema, and oliguria.

 - Renal toxicity has been reported in a few patients with liver dysfunction who were given an 
oral cholecystographic agent followed by intravascular contrast agents. Administration of 
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any intravascular contrast agent should therefore be postponed in patients who have recent-
ly received a cholecystographic contrast agent

• Precautions
 - Life-threatening or fatal anaphylactoid reactions may occur during or after iopromide   ad-

ministration, particularly in patients with allergic disorders.
 - Acute renal failure may occur following iopromide administration, particularly in patients 

with renal insufficiency, diabetes, multiple myeloma. Exercise caution and use the lowest 
necessary dose of iopromide in patients with renal dysfunction.

 - Hemodynamic disturbances including shock and cardiac arrest may occur during or shortly 
after administration of iopromide.

 - Angiography may be associated with local and distal organ damage, ischemia, thromboem-
bolism and organ failure. In angiographic procedures, consider the possibility of dislodging 
plaques or damaging or perforating the vessel wall. The physiochemical properties of the 
contrast agent, the dose and the speed of injection can influence the reactions.

 - Extravasation of iopromide may cause tissue necrosis and/or compartment syndrome, par-
ticularly in patients with severe arterial or venous disease.

 - Thyroid storm has occurred after the intravascular use of iodinated contrast agents in pa-
tients with hyperthyroidism, or with autonomously functioning thyroid nodule. Evaluate 
the risk in such patients before use of any iodinated contrast agent.

 - Administer iodinated contrast agents with extreme caution in patients with known or sus-
pected of having phaeochromocytoma. Inject the minimal amount of contrast necessary.

 - Contrast agents may promote sickling in individuals who are homozygous for sickle cell 
disease when administered intravascularly.

 - Appropriate administration: For I.V. or intra-arterial use only. [U.S. Boxed Warning]: May 
be fatal if given intrathecally. Avoid extravasation, especially in patients with severe arterial 
or venous disease.

 - Appropriate use: Adequately hydrate patient prior to and following administration. Delay 
intravenous contrast agent administration in patients who have recently received a chole-
cystographic contrast agent. In contrast-enhanced computerized tomography, contrast may 
obscure some lesions previously seen on unenhanced CT scans.

Pharmaceutical information

• Dosage form into EDL
 - IOPROMIDE INJECTION 0.679 gm/mL- 100 mL VIAL.

• Storage
 - Iopromide injection is a sterile, clear, and colorless to slightly yellow, odorless, pyrogen-free 

aqueous solution.  Store at 25°C (77°F); excursions permitted to 15–30°C (59–86°F) and 
protected from light.
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IOXITALAMIC ACID SALTS
General information

Ioxitalamic acid is a monomeric contrast medium with action similar to those of amidotrizoates. 
It is given intravenously or by instillation into body cavities for procedures including angiography, 
cholangiography, cystography, hysterosalpingography, and urography; it may be given orally or rec-
tally for imaging of the gastrointestinal tract. It is also used for contrast enhancement in computed 
tomography.

Clinical information

• Indications
 - Wide range of diagnostic procedures (see the amidotrizoates above).

• Dosage and administration
 - The route of administration and the dose employed depend on the type of procedure.

• Contraindications
 - Known hypersensitivity to contrast media containing iodine.
 - Myelography is contra-indicated in patients with subarachnoid haemorrhage.

• Side effects and toxicity
 - When given by injection: nausea, metallic taste, vomiting, flushing and sensation of heat, 

weakness, dizziness, headache, coughing, rhinitis, sweating, sneezing, lachrymation, visual 
disturbances, pruritus, tachycardia, bradycardia, ECG abnormalities, haemodynamic distur-
bances, and hypotension. 

 - Rarely, more severe side-effects may occur after IV administration: convulsions, paralysis, 
rigor, coma, ventricular fibrillation, pulmonary oedema, circulatory failure, and cardiac ar-
rest.

 - Occasionally anaphylactoid or hypersensitivity reactions occur.
 - Pain at the injection site, extravasation, thrombophlebitis, thrombosis, venospasm, and em-

bolism.
 - Deaths due to acute renal failure.
 - After oral or rectal administration: mild diarrhoea.

• Drug interactions
 - Incompatibilities with some antihistamines have been reported.

• Precautions
 - In patients with hepatic or renal impairment or dehydrates, asthma or a history of allergy.
 - Patients with multiple myeloma and dehydrated are in particular risk of fatal renal failure.
 - Debilitated, severely ill, very old or very young patients.
 - Resuscitative facilities should be available when these media have to be employed.

Pharmaceutical information

• Dosage form into EDL
 - MEGLUMINE IOXITALAMATE 66.03 g/100 mL  SOLUTION
 - MEGLUMINE IOXITALAMATE 66.03 g/100 mL IV SOLUTION
 - MEGLUMINE IOXITALAMATE 51.3 g/100 mL + SODIUM IOXITALAMATE 25.65 g/ 

100 mL SOLUTION.

• Storage
 - Protect from light.
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15. DISINFECTANTS & ANTISEPTICS

Disinfectants are substances that are applied to non-living objects to destroy microorganisms 
that are living on the objects. Disinfection does not necessarily kill all microorganisms, especially 
nonresistant bacterial spores. Disinfectants are different from other antimicrobial agents such as 
antibiotics, which destroy microorganisms within the body.  Disinfectants are used on non-biolog-
ical surfaces.

Antiseptics are antimicrobial substances that are applied to living tissue/skin to reduce the pos-
sibility of infection, sepsis, or putrefaction. Antiseptics are generally distinguished from antibiotics 
by the latter’s ability to be transported through the lymphatic system to destroy bacteria within the 
body, and from disinfectants, which destroy microorganisms found on non-living objects.

Some antiseptics are true germicides, capable of destroying microbes (bactericidal), while others 
are bacteriostatic and only prevent or inhibit their growth.

Both disinfectants and antiseptics are active against  bulk of pathogenic microorganisms. The 
result of their activity is disinfection, but not sterilization.

1.1.  ANTISEPTICS

• CHLORHEXIDINE SCRUB 4%
• CHLORHEXIDINE – CETRIMIDE
• ETHYL ALCOHOL
• POVIDONE IODINE
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CHLORHEXIDINE GLUCONATE
General information  

Chlorhexidine is a chemical antiseptic. It is effective on both Gram-positive and Gram-negative 
bacteria, although it is less effective with some Gram-negative bacteria. It has both bactericidal and 
bacteriostatic mechanisms of action, the mechanism of action being membrane disruption, not AT-
Pase inactivation as previously thought. It is also useful against fungi and enveloped viruses, though 
this has not been extensively investigated. Chlorhexidine is harmful in high concentrations, but is 
used safely in low concentrations in many products, such as mouthwash and contact lens solutions. 

Clinical information

• Indications
 - Surgical hand scrub: significantly reduces the number of microorganisms on the hand and 

forearms prior to surgery or patient care.
 - Healthcare personal hand wash: helps reduce bacteria that potentially can cause disease.
 - Patient preoperative skin preparation: preparation of the patient’s skin prior to surger.y
 - Skin wound and general skin cleansing.

• Pregnancy risk factor B

• Lactation
 - Unlikely to be distributed into human milk following topical or intravaginal application.

• Dosage and administration

Administration

Topical Administration
 - Preparations are for external use only; avoid contact with the eyes, ears, or mouth.
 - Apply solutions in a sudsing base (skin cleanser) and solutions in an alcohol base with emol-

lients (hand rub) topically to the skin and hands.
 - Do not use solutions in sudsing base on the face or head for preoperative skin preparation. 
 - Apply chlorhexidine containing dressings at the site of vascular and nonvascular percutane-

ous devices.

Surgical Hand Antisepsis
 - Chlorhexidine Gluconate Solution 2 or 4% (Skin Cleanser)
 - Wet hands and forearms with water. Apply approximately 5 mL of the skin cleanser onto the 

hands and rub into a copious lather by adding small amounts of water.
 - Spread suds over the hands and forearms and scrub well with a wet brush for the time inter-

val recommended by the manufacturer (e.g., 3 minutes).
 - Pay particular attention to the nails, cuticles, and interdigital spaces; a separate nail cleaner 

may be used.
 - After scrubbing, rinse the hands and forearms thoroughly under running water.
 - Apply a second application (5 mL) and scrub the hands and forearms for an additional 3 

minutes.
 - Then rinse thoroughly with running water and dry with a sterile towel.
 - Prolonged scrub times (e.g., 10 minutes) not necessary and may increase incidence of skin 

damage.
 - Sponge/brush containing 4% skin cleanser: open package and remove nail cleaner.1 Wet 

hands with water and use nail cleaner under fingernails and to clean cuticles. Wet hands 
and forearms to elbows with warm water (avoid use of very cold or very warm water). Wet 
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sponge side of sponge/brush; squeeze and pump immediately to work up adequate lather. 
Apply lather to hands and forearms using only sponge side of product; then start 3-minute 
scrub using brush side of product to scrub only nails, cuticles, and interdigital areas. Rinse 
hands and forearms thoroughly with warm water, then scrub for an additional 3 minutes 
using sponge side only.1 Rinse hands and forearms thoroughly with running water and dry 
with sterile towel.

• Contraindications
 - Contraindicated in patients with known hypersensitivity to the drug or any ingredient in the 

formulation.

• Side effects and toxicity
 - Irritation, sensitization, generalized allergic reactions, especially when used in the genital 

area.

• Drug interactions
 - No formal drug interaction studies to date.

• Precautions
 - Hypersensitivity Reactions: Serious, systemic hypersensitivity reactions, including hypoten-

sion, tachycardia, shortness of breath, skin erythema, and anaphylaxis, have been reported 
with preparations applied topically to the skin or given intraurethrally, intranasally, or on 
central venous catheter (CVCs) impregnated with the drug.

 - Dermatitis: Local contact dermatitis reported when chlorhexidine-impregnated dressings 
were used to cover CVC insertion site in neonates. May be severe, may require discontinu-
ance of the chlorhexidine dressing, and have occurred most frequently in low birth weight 
neonates.

 - Fabric Stains: Binds to many fabrics, particularly cotton, and may not be removed by wash-
ing. Permanent brown stain may occur if sufficient chlorine is present during washing. Con-
sult manufacturer’s recommendations for laundering advice.

Pharmaceutical information

• Dosage form into EDL
 - CHLORHEXIDINE GLUCONATE 4% W/V SOLUTION

• Storage
 - Tight, light resistant containers. 
 - Protect from excessive heat (i.e., >40°C).
 - Keep alcohol-based preparation away from flames or devices that may generate an electric 

spark.
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CHLORHEXIDINE GLUCONATE - CETRIMIDE
General information

This is a combination of an antiseptic and a detergent. It is a broad spectrum antiseptic with detergent 
properties It is effective on both Gram-positive and Gram-negative bacteria, although it is less effective 
with some Gram-negative bacteria.  It has both bactericidal and bacteriostatic mechanisms of action.

Chlorhexidine with cetrimide has better detergent properties (cleaning) and it can always to be 
diluted with non-distilled water (cetrimide operates as a cosolvent).

Clinical information
• Indications

 - Cleaning and disinfection of: skin and mucous membranes, wounds, burns, ulcers and abscesses.
 - Pre-operative scrub for hands and skin
 - Other indications:
 - Swabbing in obstetrics and during dressing changes.

• Pregnancy Risk Factor B 

• Dosage and administration
 - Dilute one part of the concentrate with fifty parts of water  to give 0.03%   chlorhexidine and 

0.3% of cetrimide .
 - Surgical scrub: apply direct to the skin, scrub 3 minutes and rinse thoroughly, wash for an 

additional 3 minutes.
 - Hand wash: wash for 15 seconds and rinse.

• Side effects and toxicity
 - Occasionally sensitivity, irritation of the skin and itching, which  may be aggravated by 

exposure to sunlight.

• Contraindications 
 - The product should not come into contact with the brain, eyes, meninges or middle ear and is 

contraindicated for persons who have previously shown a hypersensitivity to chlorhexidine.

• Precautions
 - Avoid contact with eyes, brain, meninges, and middle ear : At the 2% concentration, it can 

cause serious and permanent injury with prolonged contact with the eye or if instilled care-
fully and going through the nose through a perforated eardrum.

 - Not for use in body cavities.
 - Do not use with soap (rendered inactive).
 - Not suitable for the sterilization of instruments (nor for sterile storage).
 - Wash the surface to be disinfected before the mixture is applied. It is inactivated by organic 

matter (wound debris, pus, blood, etc.).
 - If the mixture enters the eyes, they should be rinsed by repeated washing with clean water.
 - As a scrub, chlorhexidine is not recommended on persons under two months of age.

Pharmaceutical information

• Dosage form into EDL
 - CHLORHEXIDINE GLUCONATE 4% SCRUB
 - CHLORHEXIDINE GLUCONATE 1.5% - CETRIDIME 15% SOLUTION.

• Storage
 - Store in a cool, dark place
 - The concentrated solution does not require special precautions.
 - Diluted solutions ready for use should not be stored for more than 1 week.
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ETHYL ALCOHOL=ETHANOL
General information

Ethanol, also called ethyl alcohol, pure alcohol, or grain alcohol, is a volatile, flammable, color-
less liquid. It is a psychoactive drug and one of the oldest recreational drugs.

Denatured solution of ethanol or methylated spirits is ethanol that has additives to make it ined-
ible (poisonous), to prevent human consumption. In some cases it is also dyed. Denaturing alcohol 
does not chemically alter the ethanol molecule. Rather, the ethanol is mixed with other chemicals to 
form an undrinkable solution 

Ethanol has bactericidal activity. It can be easily replaced by povidone iodine.

Clinical information

• Indications
 - Used only for disinfection and cleaning of healthy skin before injections, vein puncture or 

surgical procedures.
Other indications:

 - Ethanol is used in medical wipes and in most common antibacterial hand sanitizer gels as 
antiseptic.

 - Ethanol is sometimes used to treat poisoning by other, more toxic alcohols, in particular 
methanol and ethylene glycol.

 - Ethanol is miscible with water and is a good general purpose solvent.
 - Before the development of modern medicines, ethanol was used for a variety of medical 

purposes. It has been known to be used as medicine for depression and as an anesthetic.

• Precautions
 - Warning: poisoning solution, not suitable for consumption: Nausea, vomiting and intox-

ication are symptoms of ingestion. Long-term use by ingestion can result in serious liver 
damage.

 - Do not apply to the eyes, broken skin, mucus membranes, wounds or burns: Pure ethanol 
will irritate the skin and eyes

 - Flammable: keep away from fire or flames.
 - Do not use for disinfection of surgical or dental instruments because of its low efficacy 

against bacterial spores.

Pharmaceutical information

• Dosage form into EDL
 - ETHYL ALCOHOL 70% SOLUTION.

• Storage
 - Keep below 30 º C.
 - Avoid light.
 - Close bottles tightly to avoid evaporation.
 - Keep away from fire
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POVIDONE IODINE=POLYVIDONE IODINE=PVI
General information

Povidone-iodine (PVP-I) is a stable chemical complex of polyvinyl pyrrolidone (povidone, PVP) 
and elemental iodine.  It could be considered as antiseptic and disinfectant. PVP-I is completely 
soluble in cold water, ethyl alcohol, isopropyl alcohol, polyethylene glycol, and glycerol. It is rela-
tively expensive product, but very efficient and polyvalent. It slowly releases inorganic iodine, and 
provides the germicidal effects of the latter without having the irritant effects of tincture of iodine.

Clinical information
• Indications

 - Disinfection of the skin wounds and burns.
 - Treatment of fungal and other skin infection, and skin manifestation caused by certain virus-

es (herpes, shingles). Iodine has been recognized as an effective broad-spectrum bactericide, 
and it is effective against yeasts, molds, fungi, viruses, and protozoans.

 - Disinfection of medical instruments and hands before surgery. Pre-operative scrub for hands and skin.
 - It is used in pleurodesis (fusion of the pleura because of incessant pleural effusions).
 - 2.5% buffered PVP-I solution can be used for prophylaxis of neonatal conjunctivitis (Oph-

thalmia neonatorum) which can lead to blindness,
 - PVP-I can also be used to reduce skin damage from mustard gas, 

·	 Dosage and administration
 - Pure (solution of 10% PVI): for the disinfection of the skin.
 - Diluted to 2.5 %: for disinfection of wounds, burns and instruments.
 - Diluted to 0.5 %: for the mucous membranes.
 - Scrub 7.5%: for hands and skin.
 - Prepare the dilution with drinking water from the water mains or boiled water, filtered if necessary.

• Contraindications
 - Very low birth-weight infants.
 - Avoid regular use in patients with thyroid disorders.
 - Avoid in patients receiving lithium therapy.
 - Pregnancy and breast-feeding.

• Side effects and toxicity
 - Rarely sensitivity.
 - May interfere with thyroid function tests.

• Drug interactions
 - Never use with a mercury derivative because necrosis risk.

• Precautions
 - Wash skin before applying since it is inactivated by wound debris, blood and pus.
 - Not recommended for regular use in neonates.
 - Do not apply to broken skin.
 - Avoid in renal impairment.
 - Do not use repeatedly on very large surfaces since absorption occurs.
 - Stop treatment if allergic reaction.

Pharmaceutical information
• Dosage form into EDL

 - POVIDONE IODINE 10% SOLUTION
 - POVIDONE IODINE 7.5%  SCRUB

• Storage
 - Concentrated solution 10% PVI: no special precautions.
 - Diluted solution of 2.5 % PVI: max. 1 week.
 - Diluted solution 0.5 % PVI: prepare just before use.
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15.2 DISINFECTANTS

• TRICLOSENE
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TRICLOSENE = TRICLOSAN
General information

Triclosan is chlorinated phenolic (a polychloro phenoxy phenol) disinfectant that may be used 
also as antiseptic. Triclosan is only slightly soluble in water, but soluble in ethanol, methanol, diethyl 
ether, and strong basic solutions. It has a broad spectrum including Gram positive and Gram nega-
tive bacteria and fungi, but its activity is poor against Pseudomonas spp.  

Clinical information 

• Indications
 - Disinfection of surfaces in hospitals:  Dilute 2 tablets of 2.5 g in 1 liter of water: 0.5% solu-

tion
 -  Triclosan is effective in reducing and controlling bacterial contamination on the hands and 

on treated products.
 - showering or bathing with 2% triclosan has become a recommended regimen for the de-

colonization of patients whose skin is carrying methicillin-resistant Staphylococcus aureus 
(MRSA) 

• Precautions
 - Triclosan usage in children is linked with the development of allergies, suggesting that chil-

dren with higher exposure to triclosan are more frequently diagnosed with allergies.
 - Triclosan also reacts with the free chlorine in tap water to produce lesser amounts of other 

compounds. Most of these intermediates convert into dioxins upon exposure to UV radia-
tion; some of these dioxins are extremely toxic and are very potent endocrine disruptors.

 - Triclosan can combine with chlorine in tap water to form chloroform which can be classified 
as a probable human carcinogen, meaning it likely causes cancer.

Pharmaceutical information

• Dosage form into EDL
 - TRICLOSENE SODIUM 2.5 g TABLETS
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16. DIURETICS

Diuretics are employed to increase urinary excretion in the treatment of hypertension and oe-
dema due to congestive heart failure or chronic renal or hepatic disease. They reduce extracellular 
fluid volume by decreasing total body sodium chloride content and modify renal handling of other 
cations, thereby enhancing potassium and magnesium excretion(except the potassium sparing di-
uretics), decreasing calcium and urate,

Diuretics decrease the plasma volume and subsequently decrease venous return to the heart 
(preload). This decreases the cardiac workload and oxygen demand.

Diuretics also lower blood pressure, in part by removing salt and water but probably also by a 
direct effect on the peripheral vessels. 

Classification of diuretics:

 - LOW-CEILING DIURETICS (thiazides): these are moderately potent diuretics, very safe 
and can be used in most situations. They inhibit sodium reabsorption at the beginning of 
the distal convoluted tubule.

 - POTASSIUM SPARING DIURETICS (amiloride combination, and spironolactone): these 
cause retention of potassium and are used only exceptionally where there is loss of potas-
sium.

 - LOOP DIURETICS (furosemide): these inhibit reabsorption from the ascending limb of the 
Henle’s loop, and are both potent and quick acting,  but for some purposes their effect is too 
strong (risk of dehydration).

 - OSMOTIC DIURETICS (mannitol).

Combination diuretic therapy:
This combination may be effective in patients with oedema resistant to treatment with one di-

uretic. Vigorous diuresis, particularly with loop diuretics, may induce acute hypotension; rapid 
reduction of plasma volume should be avoided.

Potassium loss
Hypokalemia can occur with both thiazide and loop diuretics. The risk of hypokalemia depends 

on the duration of action as well as the potency and is thus greater with thiazides than with an equi-
potent dose of a loop diuretic.

Hypokalemia is dangerous in severe cardiovascular disease and in patients also being treated 
with cardiac glycosides. Often the use of potassium-sparing diuretics avoids the need to take po-
tassium supplements.

In hepatic failure, hypokalemia caused by diuretics can precipitate encephalopathy, particularly 
in alcoholic cirrhosis; diuretics can also increase the risk of hypomagnesaemia in alcoholic cirrho-
sis, leading to arrhythmias. Spironolactone, a potassium-sparing diuretic, is chosen for oedema 
arising from cirrhosis of the liver.

Potassium supplements or potassium-sparing diuretics are seldom necessary when thiazides are 
used in the routine treatment of hypertension 

• FUROSEMIDE
• HYDROCHLOROTHIAZIDE
• MANNITOL
• SPIRONOLACTONE
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FUROSEMIDE=FRUSEMIDE
General information

Furosemide is a loop diuretic, these inhibit sodium reabsorption from the ascending limb of the 
loop of Henle in the renal tubule and are dose-dependent powerful diuretics of short duration ,com-
pared to all other classes of diuretics loop diuretics have the greatest efficacy in mobilizing Na+ and 
Cl- from the body.

Furosemide acts within 1 hour of oral administration and 5 minutes of intravenous use.
It is useful, particularly in situations where rapid and effective diuresis is needed; because of its 

potency and toxicity it should not be used in other situations.

Clinical information

• Indications
 - Oedema due to congestive heart failure or renal or hepatic disease
 - Alone or in combination with antihypertensives in the treatment of hypertension.
 - Acute pulmonary oedema.

• Pregnancy risk factor C 
 - Crosses the placenta, increased fetal urine production, electrolyte disturbances reported. 

Generally, use of diuretics during pregnancy is avoided due to risk of decreased placental 
perfusion.

• Lactation
 - Distributed into milk. Use with caution.

• Dosage and administration
Pediatric Patients
Edema, heart failure

 - Oral: 2 mg/kg/dose. If necessary, increase in increments of 1 or 2 mg/kg /dose every 6–8 
hours to a maximum of 6 mg/kg/dose. Generally not necessary to exceed individual doses of 
4 mg/kg/dose or a dosing frequency of once or twice daily. Use minimum effective dosage 
for maintenance therapy. 

 - IV or IM: 1 mg/kg administered as a single IM or IV injection. If necessary for resistant 
forms of edema, the initial dose may be increased by 1 mg/kg/dose no more often than every 
2 hours until the desired effect has been obtained or up to a maximum dosage of 6 mg/kg/
dose. Adequate response usually is obtained with individual parenteral doses of 1 mg/kg. 

 - Acute Pulmonary edema
 - IV or IM: 1 mg/kg administered as a single IM or IV injection. If necessary for resistant 

forms of edema, the initial dose may be increased by 1 mg/kg no more often than every 2 
hours until the desired effect has been obtained or up to a maximum dosage of 6 mg/kg. 
Adequate response generally obtained with 1 mg/kg. 

Adults
Edema, heart failure

 - Oral: 20–80 mg given as a single dose, preferably in the morning. If needed, repeat same 
dose 6–8 hours later or increase dose by 20- 40mg/dose increments and give no sooner than 
6–8 hours after last dose until desired diuretic response (including weight loss) is obtained. 
May titrate carefully up to 600 mg daily in severe cases.

 - The effective dose may be given once or twice daily thereafter, or, in some cases, by in-
termittent administration on 2–4 consecutive days each week. Dosage may be reduced for 
maintenance therapy.
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 - IV or IM: 20–40 mg given as a single IM or IV injection. If needed, repeat same dose 2 hours 
later or increase dose by 20mg/dose increments and give no sooner than every 2 hours until 
the desired diuretic response is obtained maximum dose is 200mg/dose. Effective dosages 
may then be given once or twice daily.

Acute Pulmonary edema
 - IV: 40 mg given as a single IV injection over 1-2 minutes. If needed, 80mg dose may be 

given 1 hour after the initial dose.
Hypertension

 - Oral: 20-80mg/day in 2 divided doses. If desired BP not attained, consider adding other 
antihypertensive agents. 

 - Usual dosage recommended by JNC 7: 10–40 mg twice daily.
Oral Administration:

 - Administer orally once (preferably in the morning) or twice daily 
 - Administer on an empty stomach
 - For ease of administration and maximum dosage flexibility in children, consider use of oral 

solution preparation.
IV Administration:

 - For solution and drug compatibility information, see Compatibility under Stability.
 - IV administration may be used in emergency clinical circumstances when a rapid onset of 

diuresis is desired, or in patients unable to take oral medication or those with impaired GI 
absorption; replace with oral therapy as soon as possible. 

 - Consider the potential risks, when using large parenteral doses; monitor patient closely. 
 - Dilution
 - For IV infusion, dilute in 5% dextrose, 0.9% sodium chloride, or lactated Ringer’s injection 

and adjust pH to >5.5. 
Rate of Administration:

 - For direct IV injection, administer slowly over a period of 1–2 minutes. 
 - If high-dose parenteral furosemide therapy is necessary, the manufacturer recommends that 

the drug be administered as a controlled infusion at a rate not exceeding 4 mg/minute in 
adults.

• Contraindications
 - Severe hypokalemia, hyponatremia, renal failure with anuria and precomatose states asso-

ciated with liver cirrhosis.
 - Hypersensitivity to sulfonamides.

• Side effects and toxicity
 - The main risk is that of an excessive diuretic effect with dehydration and secondary com-

plications. 
 - Hyponatremia, hypokalemia, and hypomagnesaemia. Hypochloraemic alkalosis increased 

calcium excretion, hypovolemia and hypotension.
 - Hyperglycemia, nausea, gastrointestinal disturbances, hyperuricemia, and gout are reported 

less commonly.
 - Rashes, photosensitivity, bone marrow depression, pancreatitis.
 - Ototoxicity leading to hearing loss.

• Drug interactions
Because furosemide readily cause hypokalemia

 - Indomethacin and some other NSAIDs reduce the diuretic effect of furosemide.
 - Drugs with hypokalemic effect: enhanced risk of excessive potassium loss.
 - Antiarrhythmic: cardiac toxicity increased if hypokalemia occurs.
 - Antibacterials: loop diuretics increase ototoxicity of aminoglycosides, colistin and vanco-

mycin.
 - Antihistamines: hypokalemia increases risk of ventricular arrhythmias with astemizole and 

terfenadine.
 - Antihypertensives: enhanced hypotensive effect; increased risk of first-dose hypotensive ef-



Page 462

fect of post-synaptic alpha-blockers.
 - Antimalarials: electrolyte disturbances increase risk of ventricular arrhythmias with halo-

fantrine.
 - Antipsychotics: in hypokalemia increased risk of ventricular arrhythmias with pimozide 

(avoid concomitant use).
 - Cardiac Glycosides: increased toxicity if hypokalemia occurs.
 - Hypoglycemics: enhanced hypoglycemic effect.
 - Lithium: lithium excretion reduced by loop diuretics, risk of lithium toxicity.
 - Alcohol: May aggravate orthostatic hypotension.
 - Anticonvulsant agents (e.g., phenytoin sodium, phenobarbital): Possible reduced diuretic 

effect.
 - Neuromuscular blocking agents, non-depolarizing (e.g., atracurium besylate, tubocurarine 

chloride): Potential for prolonged neuromuscular blockade.
 - Ototoxic drugs (e.g., aminoglycoside antibiotics): Possible additive ototoxic effect, especial-

ly in patients with impaired renal function.
 - Uricosuric drugs (probenecid, sulfinpyrazone): Possible antagonism of uricosuric effects.

• Precautions
 - Monitor serum electrolytes (potassium, calcium, chloride, bicarbonate) before and during 

therapy.
 - Be alert to the need for possible dose adjustment if an antihypertensive drug is added to the 

therapeutic regimen.
 - Dose cautiously in the elderly and in cases with reduced liver function.
 - Diabetics: monitor urine and blood glucose.
 - If it seems possible to terminate therapy, withdraw the drug slowly; heart failure can occur.

Pharmaceutical information

• Dosage form into EDL
 - FUROSEMIDE 40 mg TABLETS.
 - FUROSEMIDE 250 mg/AMPOULE
 - FUROSEMIDE 10 mg/ml, 2ml AMPOULE

• Storage
 - Store in cool place, avoid light.
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HYDROCHLOROTHIAZIDE
General information

Hydrochlorothiazide, abbreviated HZT, is a diuretic drug of the thiazide class that acts by inhib-
iting the kidneys’ ability to retain water. This reduces the volume of the blood, decreasing blood 
return to the heart and thus cardiac output and, by other mechanisms, is believed to lower peripheral 
vascular resistance. Hydrochlorothiazide is a calcium-sparing diuretic, meaning it can help the body 
get rid of excess water while still keeping calcium. The major site of action in the nephron appears 
on an electroneutral Na+-Cl- co-transporter by competing for the chloride site on the transporter. By 
impairing Na transport in the distal convoluted tubule, hydrochlorothiazide induces a natriuresis and 
concomitant water loss.

Clinical information

• Indications

Hypertension: 
 - Used alone or in combination with other antihypertensive agents for all stages of hyperten-

sion.
 - Thiazides have well-established benefits, can be useful in achieving goal BP alone or com-

bined with other antihypertensive drugs, enhance the antihypertensive efficacy of multidrug 
regimens, and are more affordable than other agents.

Edema (General):
 - Management of edema resulting from various causes; diagnose etiology before use.
 - Edema caused by renal disease or by corticosteroids or estrogens may be relatively resistant 

to treatment.
Edema in CHF:

 - Management of edema associated with CHF.
 - Used in conjunction with moderate sodium restriction (≤3 g of sodium daily), an ACE inhib-

itor, and usually a β-adrenergic blocking agent, with or without a cardiac glycoside.
 - Beneficial effects are additive with those of cardiac glycosides and/or ACE inhibitors.

Edema Secondary to Nephrotic Syndrome:
 - May be useful if the patient fails to respond to corticosteroid therapy.
 - More likely to become refractory to thiazides than edema associated with CHF, and more 

potent diuretics may be required.

Edema in Pregnancy:
 - Generally responds well to thiazides except when caused by renal disease.
 - Thiazides should not be used for routine therapy in pregnant women with mild edema who 

are otherwise healthy.

Diabetes Insipidus:
 - Has been used widely in the treatment of diabetes insipidus.
 - Effective in both the neurohypophyseal and nephrogenic forms of the disease, decreasing 

urine volume by up to 50%.

Renal Tubular Acidosis:
 - Has been used with success in the treatment of electrolyte disturbances associated with renal 

tubular acidosis.
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Renal Calculus Formation:
 - Has been used with success in the prophylaxis of renal calculus formation associated with 

hypercalciuria.

• Pregnancy risk factor B  
 - Teratogenic effects were not observed in animal studies, not recommended for hypertension 

of pregnancy.

• Lactation
 - Excretion in breast milk unknown/not recommended.

• Dosage and administration
 - Individualize according to requirements and response. Use lowest dosage necessary to pro-

duce desired clinical effect.
 - If added to potent hypotensive agent regimen, initially reduce hypotensive dosage to avoid 

the possibility of severe hypotension.

 - Edema caused by heart failure, renal dysfunction, cirrhosis, corticosteroid therapy, or estro-
gen therapy

Adults: 25 to 100 mg P.O. daily as a single dose or in divided doses. Maximum dosage is 200 
mg/day.

 - Mild to moderate hypertension
Adults: Initially, 12.5 mg daily P.O.; then, based on blood pressure response, may give 12.5 to 50 
mg/day P.O. Higher dosages may be given in refractory cases.
Children ages 6 months to 12 years: 2.2 mg/kg P.O. daily in two divided doses.
Children younger than 6 months: Up to 3.3 mg/kg P.O. daily in two divided doses.

• Contraindications
 - Anuria
 - Known hypersensitivity to hydrochlorothiazide, other thiazides, or any ingredient in the 

formulation.
 - Although manufacturers’ state allergy to other sulfonamide derivatives is a contraindication, 

evidence to support cross-sensitivity is limited, and history of sensitivity to sulfonamide 
anti-infectives “sulfa sensitivity” should not be considered an absolute contraindication.

• Side effects and toxicity
 - Potassium depletion, hyperuricemia (usually asymptomatic rarely leading to gout). Hypo-

chloremic alkalosis in patients at risk (e.g., hypokalemic patients). Hyperglycemia and gly-
cosuria in diabetics.

• Drug interactions
 - Allopurinol: increased risk of hypersensitivity reaction.
 - Amphotericin B, corticosteroids, digoxin, mezlocillin, piperacillin, ticarcillin: increased risk 

of hypokalemia.
 - Antihypertensives, barbiturates, nitrates, opioids: increased hypotension.
 - Cholestyramine, colestipol: decreased hydrochlorothiazide absorption.
 - Digoxin: increased risk of hypokalemia.
 - Lithium: decreased excretion and increased blood level of lithium.
 - Nonsteroidal anti-inflammatory drugs: decreased hydrochlorothiazide efficacy
 - Drug-diagnostic tests. Bilirubin, blood and urine glucose (in diabetic patients), calcium, 
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creatinine, uric acid: increased levels
 - Cholesterol, low-density lipoproteins, magnesium, potassium, protein-bound iodine, sodi-

um, triglycerides, urinary calcium: decreased levels
 - Dandelion: interference with diuretic activity
 - Ginkgo: decreased antihypertensive effect
 - Licorice, stimulant laxative herbs (aloe, cascara sagrada, senna): increased risk of hypoka-

lemia
 - Alcohol use: increased hypotension.
 - Sun exposure: increased risk of photosensitivity.

• Precautions
 - Electrolyte Imbalance: Monitor for fluid or electrolyte imbalance (hyponatremia, hypochlor-

emic alkalosis, hypokalemia).
 - Hypokalemia: May occur after brisk diuresis, when cirrhosis is present, or with prolonged 

therapy; inadequate oral electrolyte intake may contribute.
 - Hypochloremia: Generally mild, usually does not require specific treatment except in renal 

or hepatic impairment.
 - Hyponatremia: Dilutional hyponatremia may occur in edematous patients in hot weather; 

appropriate treatment usually is water restriction rather than salt administration except when 
hyponatremia is life-threatening.

 - Gout: Hyperuricemia or precipitation of gout may occur.
 - Hyperglycemia: In diabetic patients, dosage adjustment of insulin or oral hypoglycemics 

may be required; hyperglycemia may occur and latent diabetes mellitus may become evi-
dent.

 - Sympathectomy: Antihypertensive effect may be enhanced after sympathectomy.
 - Hypomagnesemia: May increase magnesium urinary excretion, resulting in hypomagnese-

mia.
 - Hypercalcemia: May decrease calcium urinary excretion, cause slight intermittent serum 

calcium increase in absence of known calcium metabolism disorder; marked hypercalcemia 
may indicate hyperparathyroidism.

 - Hyperlipidemia: May increase cholesterol and triglyceride concentrations.
 - Hypotensive Effects: Orthostatic hypotension rarely occurs.

Pharmaceutical information

• Dosage form into EDL
 - HYDROCHLOROTHIAZIDE 25, 50mg TABLETS.

• Storage
 - Tight containers at < 40°C, preferably at 15–30°C.
 - Protect from light, moisture, and freezing.
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MANNITOL
General information

Mannitol is an osmotic diuretic used to preserve renal function and to reduce raised intracranial 
and intraocular pressure. It is rarely used in heart failure as it may acutely expand the blood volume.

Clinical information

• Indications
 - Urinary excretion of toxic substances.
 - Reduction of intracranial pressure accompanied with cerebral edema.
 - Promotion of diuresis in the prevention and /or treatment of oliguria or anuria due to acute 

renal failure. Reduction of increased intraocular pressure.   
 - Genitourinary irrigant in transurethral prostatic resection or other transurethral surgical pro-

cedures.
 

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk unknown/use caution.

• Dosage and administration
Children:
Anuria/oliguria

 - Test dose: 200mg/kg over 3-5 minutes to produce urine flow of at least 1ml/kg for 1-3 hours
 - Initial: 0.25-1g/kg.
 - Maintenance:0.25-0.5g/kg every 4-6 hours.

Adults:
Anuria/oliguria

 - Test dose 12.5g over 3-5 minutes, if the test dose does not produce an acceptable urine              
output (30- 50 ml/hour) a second test dose may be given.

 - Initial: 0.5-1g/kg
 - Maintenance: 0.25-0.5g/kg every 4-6 hours.
 - Cerebral oedema: 0.25-2g/kg IV over 30-60 minutes.
 - Reduction of intraocular pressure: 1.5-2g/kg IV over 30-60 minutes.

• Contraindications
 - Congestive cardiac failure.
 - Pulmonary oedema. Severe renal disease (anuria)
 - Active intracranial bleeding (except during craniotomy).
 - Severe dehydration.
 - Hypersensitivity to mannitol.

• Drug interactions
 - There are no known interactions where it is recommended to avoid concomitant use.
 - Mannitol may increase the levels/effects of antihypertensive agents; rituximab.
 - Effect of mannitol may be increased by diazoxide; MAO inhibitors; pentoxifylline; and 

phosphodiesterase 5 inhibitors.
 - Effect of mannitol may be decreased by methylphenidate and yohimbine.
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• Side effects and toxicity
 - Electrolyte imbalance: circulatory overload, tissue dehydration and acidosis at high doses.
 - Chills and fever, chest pain, polyuria, dysuria.

• Precautions
 - Avoid extravasation, which causes inflammation and thrombophlebitis.

In cases treated for intracranial hypertension, withdraw treatment slowly to avoid a rebound.

Pharmaceutical information

• Dosage form in EDL
 - MANNITOL 20% 500 mL SOLUTION.

• Storage
 - Store at a temperature of 20 to 30º C to avoid deposition of crystals.
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SPIRONOLACTONE
General information

Spironolactone is a potassium-sparing diuretic. It thus causes retention of potassium, and is often 
used in combination with thiazides to conserve potassium in patients with hypokalemia.

Spironolactone requires multiple doses over 2-3 days to achieve the maximum diuretic effect.

Clinical information

• Indications
 - Refractory oedema in patients with congestive heart failure, nephrotic syndrome, and hepat-

ic cirrhosis and in ascites associated with malignancy.
 - Hyperaldosteronism with associated oedema, essential hypertension combined with other 

drug.

• Pregnancy risk factor C
 - Risk factor D in pregnancy induced hypertension.

• Lactation 
 - Enters breast milk/not recommended.

• Dosage and administration
Adults:

 - Oedema: 25-200 mg/day in 1-2 divided doses
 - Hypertension: 25-50 mg/day in 1-2 divided doses
 - Diagnosis of primary aldosteronism: Long test: 400mg/day for 3-4 weeks; Short test: 400mg 

daily for 4 days then 100-400mg/day in 1-2 divided doses until surgical correction.
 - Heart failure: 12.5-25mg/day, maximum 50mg/day
 - Ascites in liver cirrhosis: 100-400mg/day.

Children (UK approved)
 - 1month- 12 years: 1-3 mg/kg daily in 1-2 divided doses up to 9 mg/kg daily in resistant 

ascites.
 - 12-18 year: 50-100mg daily in 1-2 divided doses

• Contraindications
 - Anuria
 - Hyperkalaemia, hyponatraemia.
 - Severe renal impairment, diabetes with renal impairment.
 - Addison disease.

• Side effects and toxicity
 - Hyperkalaemia: is common and can be life threatening.
 - Oestrogen-like effects such as gynaecomastia, impotence, menstrual irregularities.
 - Gastrointestinal disturbances: cramps and diarrhoea.
 - Skin rashes. 
 - Hyponatraemia, dehydration, headache, drowsiness, ataxia, mental confusion, fever and 

hepato-toxicity.
 - Transient increase in blood urea nitrogen, reversible hyperchloraemic metabolic acidosis, 

severe hyperkalaemia if impaired renal function or in patients receiving supplemental po-
tassium.
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• Drug interactions
 - ACE inhibitors: may produce hyperkalaemia.
 - Potassium Salts: avoid concomitant use.
 - Cyclosporin: increased risk of hyperkalaemia.
 - Aspirin, indomethacin and probably other NSAID’s: severe hyperkalaemia.
 - Lithium: lithium excretion reduced by potassium-sparing diuretics, risk of lithium toxicity.
 - Digoxin: serum concentrations of digoxin may be increased.
 - Antihypertensive  agents: Additive antihypertensive effects

• Precautions
 - Monitor serum electrolytes and blood urea nitrogen periodically during therapy especially 

in the elderly and with decrease in renal or hepatic function, diabetes mellitus or risk of 
hyperkalemia.

Pregnancy &lactation.

Pharmaceutical information

• Dosage form into EDL
 - SPIRONOLACTONE 25,100 mg TABLETS.

• Storage
 - No especial requirements. 
 - Avoid light.
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17. GASTROINTESTINAL MEDICINES

17.1 ANTIACID & ANTIULCER MEDICINES
17.2 ANTIEMETICS
17.3 ANTI-INFLAMMATORY MEDICINES
17.4 LAXATIVES 
17.5 MEDICINES USED IN DIARRHOEA
 17.5.1 ORAL REHYDRATION

17.6 ANTISPASMODICS
17.7 HEPATO-BILLARY DRUGS 

17.1  ANTACID & ANTIULCER DRUGS

Dyspepsia, typically as heartburn or food related discomfort, occurs with gastro-esophageal re-
flux disease, gastric and duodenal ulceration and gastric cancer. Most commonly dyspepsia is of 
uncertain origin.

Several types of drugs, having different mechanisms of action, are used for dyspepsia, reflux 
esophagitis and peptic ulcer. 

Antacids can often relieve symptoms in both ulcer and non-ulcer dyspepsia, and in gastro-esoph-
ageal reflux disease; antacids containing aluminum, magnesium and calcium are included in the 
Palestinian EDL.

The H2-receptor antagonist ranitidine is also included; this type of drug was classically devel-
oped to treat peptic ulcer but is also effective in the other conditions considered here.

• ALUMINUM HYDROXIDE GEL + MAGNESIUM  TRISILICATE
• Al (OH)3 – Mg (OH)2 
• CALCIUM CARBONATE
• ESOMEPRAZOLE 
• OMEPRAZOLE
• RANITIDINE
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ALUMINUM+MAGNESIUM CONTAINING ANTIACID
General information

These are salts relatively insoluble in water; the mixture is long-acting if retained in the stomach. 
The combination is suitable for most purposes where an antacid is needed.

The magnesium compound tends to be laxative whereas aluminum tends to be constipating.
This combination also makes it possible to reduce the risk of aluminum overdosage (which could 

lead to encephalopathy); the latter occasionally occurs where the patient relies on aluminum hydrox-
ide only, especially if there is exposure to other sources of aluminum or renal excretion is impaired.

 
Clinical information

• Indications
 - Dyspepsia, gastritis.
 - Hyperacidity associated with gastric and duodenal ulcer.
 - Peptic ulcer.

• Pregnancy risk factor C

• Lactation 
 -  No contraindication

• Dosage and administration
 - 2-4 chewed tablets 4times/day or    5-10mL suspension, 4 times daily 20 min-1 hour after 

meals and at bedtime or as required.
 - Besides this treatment, the patient should avoid taking alcohol, coffee, tea, carbonated 

drinks, spices and tobacco.

• Contraindications
 - Hypophosphatemia.

• Side effects and toxicity
 - Magnesium tends to be laxative whereas aluminium may be constipating.

• Drug interactions
 - Antacids reduce the absorption of many drugs so avoid simultaneous administration espe-

cially with tetracyclines, digitalis and iron. Separate the different drugs by one to two hours.

• Precautions
 - Porphyria.
 - Renal impairment.
 - Beware of constipation in the elderly if the effect of the aluminum salt proves dominant.

 
Pharmaceutical information

• Dosage form into EDL
 - ALUMINUM HYDROXIDE GEL 190 mg + MAGNESIUM TRISILICATE 330 mg TAB-

LETS.
 - Al (OH)3 – Mg (OH)2 SUSPENSION 200 mg AL(OH)3 , 200 MG Mg(OH)2 per 5 mL
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CALCIUM CARBONATE
General information

Calcium carbonate is used as an antacid.

Clinical information
• Indications

 - Dyspepsia, gastritis. 
 - Also: phosphate binder in patients with renal failure, adjunct in the treatment of osteoporo-

sis, and as   calcium supplement in cases of calcium deficiency.
• Pregnancy risk factor C
• Lactation 

 - Appears in the breast milk.
• Dosage and administration
Oral (dosage is in term of elemental calcium)

 - Children 2-5 years (24-47 lb) : Elemental calcium 161 mg as needed; maximum 483 mg per 
hours.

 - Children 6-11 years (48-95lb) : Elemental calcium 322 mg as needed; maximum: 966 mg 
per 24 hours.

 - Adults: Dosage based on acid-neutralizing capacity of specific product: generally , 1-2 tab-
lets or 5-10 ml every 2 hours; maximum: 7000 mg calcium carbonate per 24 hours; specific 
product labeling should be consulted 

• Contraindications
 - Known hypersensitivity to the preparation.
 - Hyperkalemia, hypercalciuria.
 - Ventricular fibrillation.

• Side effects and toxicity
 - Prolonged high doses may cause hypocalcaemia and alkalosis, and can precipitate the milk 

alkali syndrome.
 - Belching due to liberated carbon dioxide.
 - Constipation.

• Drug interactions
 - Antacids reduce the absorption of many drugs so avoid simultaneous administration espe-

cially with tetracycline, ciprofloxacin, levothyroxine, digitalis and iron. Give   the different 
drugs one to two hours apart.

• Precautions
 - It can induce rebound acid secretion. 
 - Avoid prolonged high doses
 - Hypercalcemia
 - Hypophosphatemia
 - Nephrolithiasis 
 - Hypercalciuria.
 - Advise patients to limit intake of oxalate rich foods (soy, green leafy vegetables, animal 

protein) to avoid reduced absorption through calcium oxalate formation.

Pharmaceutical information
• Dosage form into EDL

 - CALCIUM CARBONATE 600 mg TABLETS. (Equivalent to 240 mg of Ca++).
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ESOMEPRAZOLE
General information 

Esomeprazole is a proton pump inhibitor which is used in the treatment of dyspepsia, peptic ulcer 
disease (PUD), gastroesophageal reflux disease (GORD/GERD) and Zollinger-Ellison syndrome. 
Esomeprazole reduces acid secretion through inhibition of ATPase in gastric parietal cells. By inhib-
iting the functioning of this enzyme, the drug prevents formation of gastric acid.

Clinical information
• Indications

 - Gastroesophageal Reflux (GERD): short-term treatment of symptomatic GERD (e.g., heart-
burn) in patients without erosive esophagitis.

 - Duodenal Ulcer: treatment of Helicobacter pylori infection and duodenal ulcer disease (ac-
tive duodenal ulcer or history of duodenal ulcer in the past 5 years). It is used in conjunction 
with amoxicillin and clarithromycin (triple therapy). 

 - NSAIA-associated Ulcers: reduction in the occurrence of gastric ulcers associated with 
chronic NSAIA therapy in patients at risk (i.e., ≥60 years of age and/or history of gastric 
ulcer). Effect on occurrence of duodenal ulcers not established. 

 - Crohn’s Disease-associated Ulcers: some evidence for use of proton-pump inhibitors (e.g., 
omeprazole) for gastric acid suppressive therapy as an adjunct in the management of upper 
GI Crohn’s disease, including esophageal, gastroduodenal, and jejunoileal disease.

• Pregnancy risk factor B
• Lactation

 - Not known whether esomeprazole is distributed into milk, but omeprazole is distributed into 
milk. Discontinue nursing or the drug.

• Dosage and administration
Administration

 - Administer orally at least 1 hour before a meal. 
 - Antacids may be used concomitantly as needed for pain relief. 

Capsules
 - Swallow capsules intact; do not chew or crush. 
 - Alternatively, open capsule and mix contents with 1 tablespoon applesauce; swallow im-

mediately without chewing. Applesauce should not be hot and should be soft enough to 
swallow without chewing. 

NG Tube
 - Open capsule, empty intact granules into 60 ml syringe, and mix with 50 ml of water. Re-

place plunger and shake well for 15 seconds. Hold syringe with tip upright and check tip 
for remaining granules. Administer immediately through NG tube; flush with additional wa-
ter. Do not administer if pellets have dissolved or disintegrated. 

IV Administration.
 - Administer by slow direct IV injection or by IV infusion. 
 - Flush the IV line with 0.9% sodium chloride lactated Ringer’s, or 5% dextrose injection 

before and after administration. 
 - Do not administer with any other drugs or diluents because of potential incompatibilities.
 - Available as esomeprazole magnesium and esomeprazole sodium; dosage expressed in 

terms of esomeprazole. 
Pediatric Patients:

 - GERD, Oral, Adolescents 12–17 years of age: 20 or 40 mg once daily for up to 8 weeks. 
Adults:

 - GERD, GERD without Erosive Esophagitis, Oral: 20 mg once daily for 4 weeks; may give 
an additional 4 weeks of therapy. Chronic proton-pump inhibitor therapy may be appropriate.

 - Treatment of Erosive Esophagitis, 
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 - Oral: 20 or 40 mg once daily for 4–8 weeks; may give an additional 4–8 weeks of therapy. 
 - IV: 20 or 40 mg once daily for up to 10 days. Discontinue IV administration as soon as pa-

tient can resume oral esomeprazole therapy. 
 - Maintenance of Healing of Erosive Esophagitis, Oral: 20 mg once daily; not studied >6 months.

Duodenal Ulcer, Helicobacter pylori Infection and Duodenal Ulcer, Oral:
 - Triple therapy: 40 mg once daily for 10 days in conjunction with amoxicillin and clarithromycin.
 - NSAIA-associated Ulcers, Prevention of Gastric Ulcers, Oral: 20 or 40 mg once daily; not 

studied >6 months

• Contraindications
 - Known hypersensitivity to esomeprazole, any ingredient in the formulation, or other substi-

tuted benzimidazoles (e.g., lansoprazole, omeprazole, pantoprazole, rabeprazole).

• Side effects and toxicity
 - The most common adverse effects of esomeprazole are: headache, dizziness, diarrhea, nau-

sea, flatulence, dyspepsia, abdominal pain, constipation, and dry mouth.
• Drug interactions
Esomeprazole is extensively metabolized by CYP isoenzymes, principally CYP2C19; also to 
lesser extent by CYP3A4. May inhibit CYP2C19; unlikely to inhibit CYP3A4, 1A2, 2A6, 2C9, 
2D6, or 2E1.
Drugs Metabolized by Hepatic Microsomal Enzymes

 - Potential to inhibit metabolism of drugs metabolized by CYP2C19. Interaction unlikely with 
drugs metabolized by other CYP isoenzymes.

Drugs Affecting Hepatic Microsomal Enzymes
 - Combined inhibitors of CYP2C19 and CYP3A4: Potential pharmacokinetic interaction (in-

creased esomeprazole exposure); esomeprazole dosage adjustment usually not required but 
may be considered in patients receiving high dosages (up to 240 mg daily), such as those 
with Zollinger-Ellison syndrome.

 - Inducers of CYP2C19 and/or CYP3A4: Potential pharmacokinetic interaction (decreased 
esomeprazole concentrations).

Drugs that Cause Hypomagnesemia
 - Potential pharmacologic interaction (possible increased risk of hypomagnesemia). Consider 

monitoring magnesium concentrations prior to initiation of prescription proton-pump inhib-
itor therapy and periodically thereafter. 

• Precautions
Use cautiously in:

 - Severe hepatic impairment.
 - Pregnant or breastfeeding patients.
 - Children younger than age 18 (safety not established).

Pharmaceutical information

• Dosage form into EDL
 - ESOMEPRAZOLE 40mg PARENTERAL, IV INJECTION:.

• Storage
Oral Capsules

 - Store at 25°C (may be exposed to 15–30°C) in tightly-closed containers.
 - Parenteral Powder for IV Injection or Infusion
 - Powder: 25°C (may be exposed to 15–30°C). 
 - Protect from light.
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OMEPRAZOLE 
General information

Omeprazole is a proton-pump inhibitor; gastric antisecretory agent, it binds to H+/k+-ATPase 
enzyme system (proton pump) of the parietal cell, suppressing secretion of hydrogen ions into the 
gastric lumen. At standard doses, omeprazole inhibit basal and stimulated gastric acid secretion 
more than 90%. 

Clinical information

• Indication
 - Short- term (4-8 weeks) treatment of active duodenal ulcer disease or active benign gastric 

ulcer.
 - Treatment of heartburn and other symptoms associated with gastro esophageal reflux disease 

(GERD) 
 - Short term use (4-8 weeks) treatment of endoscopically – diagnosed erosive esophagitis 
 - Maintenance healing of erosive esophagitis ; long term treatment of pathological hyperse-

cretory conditions 
 - As part of multidrug regimen for H. pylori eradication to reduce the risk of duodenal ulcer 

recurrence.
 - OTC labeling: Short term treatment of frequent uncomplicated heart burn occurring ≥ days 

/week.

• Pregnancy risk factor C 
 - Pregnancy implications:  crosses the placenta; congenital abnormalities have been reported 

sporadically following omeprazole use during pregnancy.

• Lactation
 - Enters breast milk / not recommended.

• Dosage and administration
Administration

 - Omeprazole is acid-labile. To avoid decomposition in acidic pH of the stomach, delayed-re-
lease capsules contain enteric-coated granules of the drug; the conventional immediate-re-
lease capsules and powder for oral suspension contain sodium bicarbonate to protect the 
drug.

Oral Administration
Immediate-release Capsules

 - Swallow intact with a glass of water at least 1 hour prior to a meal. Do not use with any other 
liquid. Do not open capsules or mix the contents with food. 

 - Do not substitute two 20-mg capsules for one 40-mg capsule because the 20-mg and 40-mg 
capsules contain the same amount of sodium bicarbonate. 

Delayed-release Capsules
 - Administer orally before a meal (preferably 30 minutes before eating). 
 - Swallow capsules intact; do not chew or crush. 
 - Antacids may be used concomitantly as needed for pain relief. 
 - Alternatively, open capsule and mix contents with 1 tablespoon applesauce; swallow im-

mediately without chewing and with glass of cool water to ensure complete swallowing. 
Applesauce should not be hot and should be soft enough to swallow without chewing.

Dosage
Pediatric Patients, Gastroesophageal Reflux GERD or other acid related –disorders: 
Children 1-16 years of age: Children weighing5kg-<10kg 5mg once daily; 10kg- <20 kg: 

 - 10 mg once daily.  Those weighing ≥20 kg: 20 mg once daily. 



Page 476

Adults, GERD without Erosive Esophagitis:
Oral (Capsules, Delayed-release Capsules; Powder for Oral Suspension) 

 - 20 mg once daily for up to 4 weeks. 
Treatment of Erosive Esophagitis:

 - Oral (Capsules, Delayed-release Capsules; Powder for Oral Suspension) 
 - 20 mg once daily until healing occurs (usually within 4–8 weeks); May give an additional 

4 weeks of therapy (up to 12 weeks for a single course). If recurs, consider additional 4–8 
weeks of therapy. 

Maintenance of Healing of Erosive Esophagitis:
 - Oral (Capsules, Delayed-release Capsules; Powder for Oral Suspension) 
 - 20 mg once daily. Chronic, therapy may be appropriate. 
 - Self-medication for Frequent Heartburn, Oral (Delayed-release Tablets):
 - 20 mg daily in the morning for 14 days. Do not exceed recommended dosage or duration.
 - Do not administer more than one course every 4 months. May relieve symptoms within 24 

hours, but 1–4 days may be required for complete relief. 
Duodenal Ulcer, Treatment of Active Duodenal Ulcer:

 - Oral (Capsules, Delayed-release Capsules; Powder for Suspension) 
 - 20 mg once daily until healing occurs (usually within 2–4 weeks); an additional 4 weeks of 

therapy may be beneficial. Patients who responded poorly to histamine H2-receptor antago-
nists may require up to 40 mg daily. 

Treatment of Helicobacter pylori Infection and Duodenal Ulcer:
 - Triple therapy: 20 mg twice daily (morning and evening) for 10 days in conjunction with 

amoxicillin and clarithromycin; additional omeprazole therapy of 20 mg once daily for 18 
days recommended if active ulcer present initially. 

 - Dual therapy: 40 mg once daily (in the morning) for 14 days in conjunction with clarithro-
mycin; omeprazole 20 mg once daily for additional 14 days recommended if active ulcer 
present initially.

 - Gastric Ulcer, Oral (Capsules, Delayed-release Capsules; Powder for Oral Suspension) 
 - 40 mg once daily for 4–8 weeks.  
 - Pathologic GI Hypersecretory Conditions, Zollinger-Ellison Syndrome
 - 60 mg once daily initially. Adjust dosage according to patient response and tolerance; con-

tinue therapy as long as necessary.  Administer daily dosages >80 mg in divided doses. May 
require dosages of up to 360 mg daily (given in 3 divided doses). 

 - Multiple Endocrine Adenomas
 - 60 mg once daily initially.  Adjust dosage according to patient response and tolerance; con-

tinue therapy as long as necessary.  Administer daily dosages >80 mg in divided doses. May 
require dosages of up to 360 mg daily (given in 3 divided doses).

• Contraindications
 - Known hypersensitivity to omeprazole, any ingredient in the formulation, or esomeprazole 

or other substituted benzimidazoles (e.g., lansoprazole, pantoprazole, rabeprazole).

• Side effects and toxicity
 - In adults, diarrhea, nausea, constipation, abdominal pain, vomiting, headache, dizziness, 

rash, and taste prevention.
 - In pediatric patients, respiratory effects, otitis media (in children 0–2 years of age), acciden-

tal injuries (in children 2–16 years of age); otherwise, adverse effects generally similar to 
those in adults.

• Drug interactions
Drugs Metabolized by Hepatic Microsomal Enzymes

 - Potential to prolong elimination of drugs metabolized by oxidation in the liver. Interaction 
reported with drugs metabolized by CYP isoenzymes; monitor and adjust dosage of these 
drugs if necessary. 

Drugs that Cause Hypomagnesaemia
 - Potential pharmacologic interaction (possible increased risk of hypomagnesaemia).  Con-
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sider monitoring magnesium concentrations prior to initiation of prescription proton-pump 
inhibitor therapy and periodically thereafter.

 - Atazanavir : Possible altered oral absorption of atazanavir, resulting in decreased plasma 
atazanavir concentrations; possible loss of virologic response

 - Benzodiazepines: Potential for altered benzodiazepine metabolism
 - Cilostazol: Increased peak plasma concentrations and AUC of cilostazol and its   active     

metabolite
 - Clarithromycin: Increased plasma concentrations and AUC of omeprazole,   clarithromycin, 

and 14-hydroxyclarithromycin
 - Clopidogrel: Possible reduction in clinical efficacy of clopidogrel; additional data needed to 

fully elucidate potential clinical consequences (e.g., increased cardiovascular events)
 - Digoxin: Increased digoxin bioavailability, Hypomagnesaemia (e.g., resulting from long-

term use of proton-pump inhibitors) sensitizes the myocardium to digoxin and, thus, may 
increase risk of digoxin-induced cardiotoxic effects

 - Diuretics (i.e., loop or thiazide diuretics): Possible increased risk of hypomagnesemia.
 - Gastric pH-dependent drugs (e.g., ampicillin esters, iron salts, ketoconazole): Omeprazole 

may decrease drug absorption
 - Warfarin: Potential for decreased warfarin metabolism and changes in prothrombin mea-

sures
 - Phenytoin: Potential for prolonged phenytoin elimination.

• Precautions
 - GI Effects: Response to omeprazole does not preclude presence of occult gastric neoplasm. 

Atrophic gastritis reported occasionally with long-term use.
 - Respiratory Effects: Administration of proton-pump inhibitors has been associated with an 

increased risk for developing certain infections (e.g., community-acquired pneumonia)
 - Bone Fracture: Several observational studies suggest that use of proton-pump inhibitors, 

particularly in high dosages (i.e., multiple daily doses) and/or for prolonged periods of time 
(i.e., ≥1 year), may be associated with increased risk of osteoporosis-related fractures of the 
hip, wrist, or spine.

 - Hypomagnesemia: Hypomagnesemia, symptomatic and asymptomatic, reported rarely in patients 
receiving long-term therapy (≥3 months or, in most cases, >1 year) with proton-pump inhibitors, 
including omeprazole. Serious adverse effects include tetany, seizures, tremors, carpo-pedal spasm, 
arrhythmias (e.g., atrial fibrillation, supraventricular tachycardia), and abnormal QT interval. Par-
esthesia, muscle weakness, muscle cramps, lethargy, fatigue, and unsteadiness may occur.

Pharmaceutical information

• Dosage form into EDL
 - OMEPRAZOLE 20 mg CAPSULES

• Storage
 - Store at 15 °C to 30 °C.
 - Protect from light and moisture.
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RANITIDINE 
General information 

Ranitidine is an H2-receptor antagonist. It heals gastric and duodenal ulcers by reducing gastric 
acid output as a result of H2-receptor blockade. It will often relieve peptic esophagitis. 

Maintenance treatment reduces the rate of ulcer relapse.
Not for use in undiagnosed dyspepsia in middle-aged and over (recognition of gastric cancer 

may be delayed). 
Treatment has not been shown to be beneficial in hematemesis and melena.
 

Clinical information

• Indications
 - Short term and maintenance therapy of duodenal ulcer, gastric ulcer, GERD, active benign 

ulcer, esosive esophagitis and pathological hypersecretory conditions.
 - As part of multidrug regimen for H. pylori eradication to reduce the risk of duodenal ulcer 

recurrence.
 - Zollinger-Ellison syndrome.

• Pregnancy risk factor B 
 - Pregnancy implications: Ranitidine crosses the placenta; teratogenic effects to the fetus 

have    not been reported in animal studies. Use with caution during pregnancy

• Lactation  
 - Enters breast milk /use caution.

• Dosage and administration
Pediatric Patients
Duodenal and gastric Ulcer, Oral 

 - Children 1 month to 16 years of age: treatment 4-8mg/kg/day twice daily 
 - Maximum 300 mg daily. Maintenance: 2-4mg/kg/day once daily; maximum 150mg/day.

IV 
 - Children 1 month to 16 years of age: 2–4 mg/kg daily given as divided doses every 6–8 

hours.
 -  Maximum 50 mg every 6–8 hours.
 - Gastroesophageal Reflux and erosive esophagitis

Oral 
 - Children 1 month to 16 years of age: 5–10 mg/kg daily, usually administered as 2 equally 

divided doses. Maximum 300mg/day for GERD and 600mg/day for erosive esophagitis.
Self-medication for Heartburn, Oral 

 - Children ≥12 years of age: 75mg 30-60minutes before food. Maximum 150 mg/24 hours.  
 - Do not use for more than two weeks.

Adults
Duodenal Ulcer, Oral 

 - Treatment: Usual dosage: 150 mg twice daily. 
 - Alternative: 300 mg daily after evening meal or at bedtime. Maintenance: 150mg once daily 

at bedtime. 
 - Gastric Ulcer: Treatment: oral 150mg twice daily. Maintenance dose is 150 mg once daily 

at bed time.
 - Gastroesophageal Reflux treatment, Oral 
 - 150 mg twice daily. 

Erosive Esophagitis
 - Treatment: 150 mg 4 times daily.
 - Maintenance: 150mg twice daily
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Self-medication for Heartburn, Oral 
 - 75 mg 30-60 minutes before food maximum 150mg/24 hours. Do not use for more than 14 

days. 
 - Pathologic GI Hypersecretory Conditions, Oral
 - 150 mg twice daily; may administer more frequently, if needed. 
 - Adjust dosage according to patient response. 
 - Doses of up to 6 g daily have been used for severe disease. 
 - Continue as long as necessary. 

Zollinger Ellison, Continuous IV Infusion
 - Initiate at 1 mg/kg per hour. 
 - Titrate upward in 0.5 mg/kg per hour increments and re-determine gastric acid secretion if 

symptoms occur or gastric acid output is >10 mEq per hour after 4 hours. 
 - Doses up to 2.5 mg/kg per hour and infusion rates up to 220 mg/hour have been used.

For patients who are not able to take oral medications.
 - IM: 50mg every 6-8 hours.
 - IV: intermittent bolus or infusion: 50mg every 6-8 hours.
 - Continuous IV infusion: 6.25mg/hour.

• Contraindications
 - Known hypersensitivity to the drug.

 
• Side effects and toxicity

 - Gastrointestinal disorders (diarrhea, constipation, nausea, vomiting), altered liver function 
tests, headache, dizziness, rash and tiredness.

 - Rarely: acute pancreatitis, tachycardia, agitation, visual disturbances, erythema multiform, 
rarely alopecia, AV block, confusion depression, hallucinations, hypersensitivity reactions, 
blood disorders.

• Drug interactions
 - Reduce absorption of ketoconazole.
 - Antacids: interfere with the absorption of H2-receptor antagonists (allow a lapse of at least 2 
 - hours between taking this drug and antacids).

•  Precautions
 - Renal impairment: reduce dose.
 - Do not use long-term to relieve unexplained dyspepsia; in particular, H2-receptor antagonists 

may mask symptoms of gastric cancer. 
 - Hepatic Effects: Discontinue immediately in patients with hepatitis. Occasional   hepatotox-

icity     rarely, hepatic failure and death have been reported.
 - Cardiovascular Effects: Rapid IV administration: associated rarely with bradycardia. Avoid 

rapid administration.
 - Respiratory Effects: Administration of H2-receptor antagonists has been associated with an 

increased risk for developing certain infections (e.g., community-acquired pneumonia).
 - Porphyria (avoid).
 - Long term use may be associated with vitamin B12 deficiency.

Pharmaceutical information

• Dosage form into EDL
 - RANITIDINE HCl 150 mg TABLETS.
 - RANITIDINE HCl 50 mg AMPOULES.

• Storage
 - Keep below 30 °C. Avoid light.



Page 480

17.2   ANTIEMETIC MEDICINES

Anti-emetics should be prescribed only when the cause of vomiting is known, particularly in 
children, otherwise the symptomatic relief that they produce may delay diagnosis. When the cause 
can be treated, anti-emetics are unnecessary and sometimes harmful. 

• METOCLOPRAMIDE
• PROMETHAZINE
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METOCLOPRAMIDE 
General information

Metoclopramide is an effective anti-emetic. It has a peripheral action on the gut in addition to its 
central effect and therefore may be superior to other anti-emetics in conditions that are associated 
with gastroduodenal, hepatic, and biliary disease.

Clinical information

• Indications
 - Diabetic Gastric Stasis
 - Postsurgical Gastric Stasis
 - Prevention of Postoperative Nausea and Vomiting
 - Prevention of Cancer Chemotherapy-induced Emesis
 - Intubation of the Small Intestine
 - Radiographic Examination of the Upper GI Tract
 - Gastroesophageal Reflux

• Dosage and administration
Pediatric Patients
Intubation of the Small Intestine, IV

 - Children <6 years of age: Usually, one 0.1-mg/kg dose given by direct IV injection. 
 - Children 6–14 years of age: Usually, one 2.5- to 5-mg dose given by direct IV injection. 
 - Children >14 years of age: Usually, one 10-mg dose given by direct IV injection. 

Adults
Diabetic Gastric Stasis, Oral

 - 10 mg 4 times daily, given 30 minutes before meals and at bedtime. Continue for 2–8 weeks, 
depending on response and likelihood of continued well-being if drug is discontinued. Rein-
stitute at earliest symptom recurrence. 

IV, IM
 - If symptoms are severe or oral use is not feasible, 10 mg 4 times daily, given by direct IV 

injection 30 minutes before meals and at bedtime. Continued use for up to 10 days may be 
required until symptoms subside enough to allow oral administration; however, thoroughly 
assess the risks and benefits prior to continuing therapy. 

Prevention of Postoperative Nausea and Vomiting, IM
 - Manufacturer states that usual dose is 10 mg administered near the end of the surgical pro-

cedure; 20 mg also may be used. 
Prevention of Cancer Chemotherapy-induced Emesis, IV

 - Manufacturer states that metoclopramide usually is given by IV infusion 30 minutes before 
administration of chemotherapy, and then repeated every 2 hours for 2 additional doses fol-
lowed by every 3 hours for 3 additional doses. Manufacturer states that initial 2 doses should 
be 2 mg/kg if highly emetogenic chemotherapy used; for less emetogenic drugs or regimens, 
initial 1-mg/kg dose may be sufficient. However, combinations of other antiemetic agents 
generally are preferred as first-line regimens in patients receiving chemotherapy of moderate 
or high emetic risk.

Intubation of the Small Intestine, IV
 - Usually, one 10-mg dose given by direct IV injection. 

Radiographic Examination of the Upper GI Tract, IV
 - Usually, one 10-mg dose given by direct IV injection. 

Gastroesophageal Reflux, Oral
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 - Usually, 10–15 mg up to 4 times daily (30 minutes before each meal and at bedtime) for 
4–12 weeks, depending on symptoms and response. Patients sensitive to therapeutic and/or 
adverse effects of metoclopramide may require initial dose of 5 mg. 

 - For intermittent symptoms or symptoms at specific times of the day, one 20-mg dose before 
the provoking situation may be preferred to daily administration of multiple doses.

 - In patients with esophageal erosion and ulceration, 15 mg 4 times daily for 12 weeks has 
provided healing; monitor endoscopically because of the poor correlation between symp-
toms and healing.

• Contraindications
 - In the 3-4 days following gastrointestinal surgery.
 - Hemorrhage, gastrointestinal obstruction or perforation.
 - Epilepsy and phaeochromocytoma.
 - Concomitant use of other agents likely to increase extrapyramidal reactions.

• Side effects and toxicity
 - Extrapyramidal effects (especially in children/young adults), hyperprolactinaemia, occasion-

ally tardive dyskinesia on prolonged administration. May induce acute dystonic reactions 
with facial and skeletal muscle spasms and oculogyric crisis (injection of an antiparkinso-
nian will abort attacks). Also may cause acute hypertensive response in phaeochromocyto-
ma.

 - Drowsiness, restlessness, diarrhea, depression, neuroleptic malignant syndrome, cardiac 
conduction abnormalities following intravenous administration. Edema.

• Drug interactions
 - NSAIDs: increased absorption of aspirin and,
 - Opioid analgesics, antimuscarinics: antagonize effect on gastrointestinal activity.
 - Antipsychotics, tetrabenazine and lithium: increased risk of extrapyramidal effects.
 - Atovaquone: plasma concentration reduced by metoclopramide.
 - Dopaminergics: antagonism or hypoprolactinaemic effect of bromocriptine. Increased plas-

ma concentration of levodopa. Antagonism of antiparkinsonian effects of pergolide.
 - Acetaminophen: Possible enhanced rate and extent of acetaminophen absorption.
 - Insulin: Possible alteration of glycemic control secondary to metoclopramide-related chang-

es in the delivery of food to and the rate of absorption in the intestine.
 - Anesthetic agents: Acute hypotension reported with concomitant IV metoclopramide and 

hypotensive anesthetic agents (with or without ganglionic blocking agents) during neuro-
surgical procedure. 

• Precautions
 - Hepatic and renal impairment.
 - Elderly. 
 - WHO does not recommend metoclopramide for children. (Use with caution; incidence of 

extrapyramidal reactions is increased in children.) .Use with caution in neonates. Neonatal 
susceptibility to methemoglobinemia is increased due to prolonged clearance (may cause 
excessive serum concentrations) in combination with decreased neonatal levels of cyto-
chrome-b5 reductase

 - May mask underlying disorders such as cerebral irritation. Porphyria
 - Hypertension
 - CNS Depression
 - Patients with Cytochrome-b5 Reductase Deficiency: Patients with cytochrome-b5 reductase          

deficiency have an increased risk of methemoglobinemia and/or sulfhemoglobinemia when 
metoclopramide is administered

 - Patients with Glucose-6-phosphate Dehydrogenase Deficiency: Methylene blue is not rec-
ommended for treatment of metoclopramide-induced methemoglobinemia in patients with 
glucose-6-phosphate dehydrogenase (G-6-PD) deficiency
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• Pregnancy risk factor B 
 - Available evidence suggests safe use, no contraindication.

• Lactation
 -  Enters breast milk, avoid use for more than 7 days

Pharmaceutical information

• Dosage form into EDL
 - METOCLOPRAMIDE 10 mg TABLETS
 - METOCLOPRAMIDE 10 mg/mL in 2 mL AMPOULE 

• Storage
 - Keep below 30 °C. 
 - Avoid light exposure.
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PROMETHAZINE 
General Information 

Promethazine is a first-generation antihistamine of the phenothiazine family. The drug has an-
ti-motion sickness, antiemetic, and anticholinergic effects, as well as a strong sedative effect and in 
some countries is prescribed for insomnia when benzodiazepines are contraindicated. Promethazine 
blocks effects but not release of histamine and exerts strong alpha-adrenergic effect. Also inhibits 
chemoreceptor trigger zone in medulla and alters dopamine effects by indirectly reducing reticular 
stimulation in CNS.

Clinical information

• Indications

Nasal Allergies and the Common Cold
 - Management of seasonal allergic rhinitis (e.g., hay fever), perennial (non-seasonal) allergic 

rhinitis, and seasonal non-allergic (vasomotor) rhinitis.

Other Allergic Conditions
 - Adjunct to epinephrine and other standard measures in the treatment of anaphylactic reac-

tions after the acute manifestations have been controlled.
 - Used IM for management of other uncomplicated allergic reactions of the immediate type 

when oral therapy is impossible or contraindicated.
 - Prevention and treatment of mild, uncomplicated skin manifestations of urticaria and angioedema.

Sedation
 - Treatment to produce sedation in surgery and obstetrics (during labor); reduces preoperative 

tension and anxiety, facilitates sleep.
Pain

 - Adjunct to analgesics (e.g., opiates) for management of pain (e.g., postoperative).
 - Used IV as adjunct to analgesics (e.g., opiates) and anesthesia during surgery (e.g., bron-

choscopy, ophthalmic surgery) and in poor-risk patients.
Motion Sickness

 - Prevention and treatment of nausea, vomiting, and/or vertigo associated with motion sickness.
Nausea and Vomiting

 - Prevention and management of nausea and vomiting of various etiologies (e.g., anesthesia, 
surgery, postoperative).

Hemolytic Disease of the Newborn
 - May ameliorate hemolytic disease of the newborn (erythroblastosis fetalis) when adminis-

tered during pregnancy in Rh-sensitized women.
• Pregnancy risk factor C
• lactation

 - Not known whether promethazine is distributed into milk. Discontinue nursing or the drug.

• Dosage and administration
Type 1 hypersensitivity reaction

 - Adults: 25 mg P.O. or P.R. at bedtime or 12.5 mg P.O. before meals and at bedtime. Or 25 
mg I.M. or I.V.; may repeat in 2 hours.

 - Children older than age 2: 25 mg P.O. or P.R. at bedtime or 6.25 to 12.5 mg P.O. t.i.d.
Motion sickness

 - Adults: Initially, 25 mg P.O. or P.R. 30 to 60 minutes before traveling; may repeat 8 to 12 
hours later if needed. On successive travel days, 25 mg P.O. or P.R. b.i.d. (on arising and 
before evening meal).

 - Children older than age 2: 12.5 to 25 mg P.O. or P.R. b.i.d.
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Sedation
 - Adults: 25 to 50 mg P.O., I.M., I.V., or P.R. at bedtime
 - Children older than age 2: 12.5 to 25 mg P.O. or P.R. at bedtime

Adjunct to preoperative or postoperative analgesia
 - Adults: 25 to 50 mg P.O., P.R., I.M., or I.V. given with appropriately reduced dosage of nar-

cotic or barbiturate and required dosage of belladonna alkaloid
 - Children older than age 2: 0.5 mg/lb P.O., P.R., I.M., or I.V., given with appropriately re-

duced dosage of narcotic or barbiturate and required dosage of belladonna alkaloid
Nausea

 - Adults: 25 mg P.O. or P.R.; may repeat doses of 12.5 to 25 mg P.O. or P.R. q 4 to 6 hours 
p.r.n. Or 12.5 to 25 mg I.M. or I.V.; may repeat q 4 hours p.r.n.

 - Children older than age 2: 25 mg or 0.5 mg/lb P.O. or P.R.; may repeat doses of 12.5 to 25 mg 
P.O. or P.R. q 4 to 6 hours p.r.n. May give I.M. or I.V. as no more than half of adult dosage. 
Know that drug should not be given if cause of vomiting is unknown.

• Contraindications
 - Pediatric patients <2 years of age.
 - Concomitant administration of large doses of other CNS depressants.
 - Comatose patients.
 - Known hypersensitivity or idiosyncrasy to promethazine or other phenothiazines.
 - Treatment of lower respiratory symptoms (e.g., asthma).
 - Some manufacturers state that promethazine also is contraindicated in patients with bone 

marrow depression, angle-closure glaucoma, prostatic hypertrophy, stenosing peptic ulcer, 
pyloroduodenal obstruction, or bladder neck obstruction; others state that the drug be used 
with caution in these patients.

• Side effects and toxicity
 - The following are the most common adverse effects: pronounced sedative effects, drowsi-

ness, confusion, and disorientation.

• Drug interactions
 - Anticholinergics: additive anticholinergic effects.
 - CNS depressants: additive CNS depression.
 - Epinephrine: reversal of epinephrine’s vasopressor effects.
 - MAO inhibitors: increased extrapyramidal effects.

• Precautions
Use cautiously in:

 - Cardiovascular or hepatic disease, seizures, bone marrow depression, narrow-angle glauco-
ma, prostatic hypertrophy, stenosing peptic ulcer, pyloroduodenal or bladder neck obstruc-
tion.

 - CNS depression caused by narcotics, barbiturates, general anesthesia, tranquilizers, or al-
cohol.

 - Pregnant or breastfeeding patients.
 - Children younger than age 2 (safety and efficacy not established).

Pharmaceutical information
• Dosage form into EDL

 - PROMETHAZINE 50 mg AMPOULE
 

• Storage
Parenteral injection

 - Store at 20–25°C (may be exposed to 15–30°C).
 - Tight, light-resistant containers preferably.
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17.3 ANTIINFLAMMATORY MEDICINES

Aminosalicylates are useful in the treatment of symptomatic disease and also have value in main-
tenance of remission of ulcerative colitis. Glucocorticoids should not be used for maintenance ther-
apy of Crohn’s disease, because they usually do not prevent relapses and the drugs may produce 
severe adverse reactions with long-term administration. Some experts state that conventional gluco-
corticoids should not be used for the management of mildly to moderately active disease, because of 
the high incidence of adverse effects and their use should be reserved for patients with moderately 
to severely active disease.

• 5-AMINOSALICYLIC ACID
• HYDROCORTISONE SUPPOSITORIES
• HYDROCORTISONE ENEMA
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5-AMINOSALICYLIC ACID (MESALAMINE)
General information

5-aminosalicylic acid is an anti-inflammatory agent active in inflammatory bowel disease. Its mode of 
action is uncertain.

Clinical information
• Indications

 - Management of acute ulcerative colitis and for the maintenance and remission.
• Dosage and administration

Ulcerative Colitis
 - Treatment and Maintenance of remission of ulcerative colitis
 - Capsule: 1gm 4 times A day.
 - Enteric coated tablet: 800mg 3times/day.

• Contraindications
 - Salicylate hypersensitivity.
 - Moderate and severe renal impairment.
 - Presence of gastric or peptic ulcer.

• Side effects and toxicity
 - Diarrhoea, nausea, headache and exacerbation of symptoms of colitis.
 - Hypersensitivity reactions: rash, urticaria, interstitial nephritis, and lupus erythematosus-like 

syndrome.
 - Rarely: acute pancreatitis, hepatitis, nephrotic syndrome, blood disorders (including agranulocytosis, 

aplastic anaemia, leucopenia, neutropenia and thrombocytopenia).
• Drug interactions

 - With other NSAIDs: increased side effects.
 - Anticoagulants: increased risk of bleeding with heparin mesalamine decreases effects of 

warfarin.
 - Ant diabetic: hypoglycaemic effect enhanced.
 - Uriosurics: do not combine with probenecid.
 - Azathioprine an Mercaptopurine: Possible increased risk of hematologic toxicity
 - Digoxin: Decreased GI absorption of digoxin with concomitant sulfasalazine or aminosalicylic 

acid; not known whether mesalamine alters digoxin absorption.

• Precautions
 - Children.

Patients should be advised to report of any unexplained bleeding, purpura, sore throat, fever or 
malaise. A blood count should be performed and the drug stopped immediately if there is suspi-
cion of a blood dyscrasia. 

 - May cause an acute intolerance syndrome. Discontinue if this occurs
 - Use caution in patients with impaired hepatic function and renal function.
 - Monitor for signs and symptoms of pericarditis or myocarditis such as chest pain and dyspnea.
 - Oligospermia has been rarely reported in males.
 - Patients with pyloric stenosis may have prolonged gastric retention of tablets
 - Pregnancy: category B Lactation: Enters breast milk/ Use with caution.

Pharmaceutical information
• Dosage form into EDL

 - 5- AMINOSALICYLIC ACID 500 mg TABLETS.

• Storage
 - Keep below 30° C. Avoid light.
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HYDROCORTISONE SUPPOSITORIES
General information

Hydrocortisone is a steroid hormone, more specifically a glucocorticoid.  It is released in re-
sponse to stress and a low level of blood glucocorticoids. Its primary functions are to increase blood 
sugar through gluconeogenesis; suppress the immune system; and aid in fat, protein and carbohy-
drate metabolism. It also decreases bone formation. Various synthetic forms of cortisol are used to 
treat a variety of diseases.

Clinical information 

• Indication
 - Haemorrhoids, itching /swelling in the rectum. 
 - Intestinal problems: ulcerative colitis, cryptitis.

• Pregnancy risk factor C

• Lactation 
 - Use with caution

• Dosage and administrationn 
 - This product is generally used 2 or 3 times daily 
 - Unwrap the suppository and moisten it with a few drops of water. Lie down on left side with 

right knee bent. Gently push one suppository into the rectum with finger. Remain lying down 
for a few minutes, and avoid having a bowel movement for at least 1 hour so the drug will 
be absorbed .

• Contraindications
 - Systemic fungal infections, TB, ocular herpes and acute psychosis
 - Obstruction, abscess, perforation, peritonitis, fresh intestinal anastomoses and extensive fis-

tulas.
 - Ieocolostomy during the immediate or early postoperative period

• Side effects and toxicity
 - Common side effects:
 - Inflamed hair follicles.
 - Loss of skin color.
 - Mild irritation or dryness of the skin.
 - Allergic reactions (rash; hives; itching; difficulty breathing; tightness in the chest; swelling 

of the mouth, face, lips, or tongue).
 - Infection.
 - Rectal pain.
 - Burning, itching, bleeding, or irritation not present before using Hydrocortisone Acetate 

Suppositories.

• Drug interactions
 - Barbiturates  (e.g., phenobarbital),  carbamazepine, cholestyramine, colestipol, fluconazole, 

hydantoins (e.g., phenytoin), lithium, rifampin, or thioamines (e.g., propylthiouracil) be-
cause they may decrease Hydrocortisone Acetate Suppositories’ effectiveness 

 - Aprepitant, clarithromycin, estrogens (eg, estradiol), macrolide immunosuppressant (e.g., 
tacrolimus), nefazodone, or steroidal contraceptives (eg, birth control pills) because side 
effects such as adrenal gland or central nervous system problems may occur. 

 - Anticholinesterases (eg, pyridostigmine), anticoagulants (eg, warfarin), live vaccines, mac-
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rolide immunosuppressants (eg, tacrolimus), nondepolarizing muscle relaxants (eg, vecuro-
nium), ritodrine, or theophylline because their actions and the risk of their side effects may 
be increased by Hydrocortisone Acetate Suppositories 

 - Anticholinesterases (e.g., pyridostigmine), anticoagulants (eg, warfarin), interleukin-2, 
mifepristone, or nondepolarizing muscle relaxants (eg, vecuronium) because their effec-
tiveness may be decreased by Hydrocortisone Acetate suppository.

• Precautions
 - Allergy to any ingredient in Hydrocortisone Acetate Suppositories 
 - Caution with mifepristone 
 - In case of rectal obstruction, abscess, or perforation; irritation of the peritoneum or fistula
 - Those with parasitic, bacterial, fungal, or viral infection; diabetes; diarrhea; swelling of 

the esophagus; stomach problems; blockage or the intestine or other intestinal problems; 
measles; tuberculosis (TB); a positive TB skin test; chicken pox; shingles; herpes infection 
of the eye; ulcers; kidney problems; high blood pressure; thyroid problems; or you have 
received a recent vaccination.

 - History of heart failure or heart attack.

Pharmaceutical information

• Dosage form into EDL
 - HYDROCORTISONE 25 mg SUPPOSITORY

• Storage
 - Store in the refrigerator at (2-8) C.
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HYDROCORTISONE ENEMA
 
General information

Hydrocortisone is a naturally occurring glucocorticoid (adrenal corticosteroid)
Partially absorbed following rectal administration. Absorption studies in ulcerative colitis pa-

tients have shown up to 50% absorption of hydrocortisone administered as hydrocortisone rectal 
suspension.

Clinical information
 

• Indication
Hydrocortisone rectal suspension is indicated for the treatment of:

 - Ulcerative colitis. 
 - Ulcerative proctitis.
 - Ulcerative proctosigmoiditis.
 - Left-sided ulcerative colitis. 

• Pregnancy risk factor C

• Lactation
 - Use with caution.

• Dosage and administration
 - The usual course of therapy is one hydrocortisone rectal suspension nightly for 21 days or 

until the patient comes into remission both clinically and proctologically. Clinical symp-
toms usually subside promptly within 3 to 5 days. 

 - Difficult cases may require as long as 2 or 3 months of hydrocortisone rectal suspension 
treatment.

 - Where the course of therapy extends beyond 21 days, hydrocortisone rectal suspension 
should be discontinued gradually by reducing administration to every other night for 2 or 
3 weeks.

 - If clinical or proctologic improvement fails to occur within 2 or 3 weeks after starting hy-
drocortisone rectal suspension, discontinue its use.

• Contraindications
 - Systemic fungal infections.
 - Ileocolostomy during the immediate or early postoperative period.
 - Obstruction, abscess, perforation, peritonitis, fresh intestinal anastomoses and extensive fis-

tulas.

• Side effects and toxicity
 - Dry, scaly skin
 - Increased sweating
 - Lightened skin color.
 - Sensation of spinning.
 - Thin, fragile skin.
 - Thinning hair or scalp.
 - Unusual weight gain.
 - Dizziness.
 - Abdominal or stomach pain 
 - Acne 
 - Burning and itching of skin 
 - Chills 
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 - Diarrhea 
 - False sense of well-being 
 - Fever 
 - Filling or rounding out of the face 
 - Infection 
 - Mood swings 
 - Osteoporosis or bone fractures 
 - Painful, red or itchy, pus-containing Blisters in hair follicles.
 - Personality changes
 - Rectal bleeding, burning, dryness, itching, or pain not present before treatment 
 - Sensation of “pins and needles” 
 - Signs of depression (e.g., poor concentration, changes in weight, changes in sleep, decreased 

interest in activities, thoughts of suicide)-Slow healing of wounds 
 - Stabbing pain 
 - Stunting of growth (in children)

• Drug interactions
 - Clarithromycin, or hormonal contraceptives (eg, birth control pills) because they may in-

crease the risk of Hydrocortisone Enema’s side effects 
 - Barbiturates (eg, phenobarbital), carbamazepine, hydantoins (eg, phenytoin), or rifampin 

because they may decrease Hydrocortisone Enema’s effectiveness. 
 - Anticoagulants (eg, warfarin), ritodrine, or smallpox vaccine because the risk of their side 

effects may be increased by Hydrocortisone Enema.
 - Interleukin-2 or mifepristone because their effectiveness may be decreased by Hydrocortisone 

Enema.

• Precautions
 - Allergy to any ingredient in Hydrocortisone Enema 
 - Interleukin-2 or mifepristone, or a smallpox vaccine 
 - Rectal obstruction, abscess, or perforation; recent colostomy surgery; or a systemic fungal 

infection. 
 - In case of weakened immune system.
 - History of glaucoma, cataracts, High blood pressure, Kidney problems, Liver problems, 

Nerve problems, Thyroid problems.

Pharmaceutical information

• Dosage form into EDL 
 - HYDROCORTISONE 25 mg ENEMA

• Storage
 - Store at room temperature away from sunlight and moisture.
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17.5 LAXATIVES

The cathartics or laxative drugs should generally be avoided except where straining will exac-
erbate a condition (such as angina) or increase the risk of rectal bleeding as in haemorrhoids. They 
are also of value in drug-induced constipation, for the expulsion of parasites after anthelmintic treat-
ment, and to clear the alimentary tract before surgery and radiological procedures.

Prolonged treatment of constipation is seldom necessary except occasionally in the elderly.

CHILDREN: infrequent defecation may be normal in breast-feeding babies or in response to poor 
intake of fluid or fibre. Laxatives should not be used as a rule. 

The Palestinian EDL for Primary Health includes:
• Stimulant laxatives: bisacodyl and glycerine (or glycerol )
• Osmotic laxative: lactulose-galactose-lactose, phosphates and glycerine.

Stimulant laxatives increase intestinal motility and often cause abdominal cramp. They should not 
be used in intestinal obstruction, and prolonged use can precipitate the onset of an atonic non-func-
tioning colon and hypokalaemia. They should not be used in cases where bulk stimulants (e.g. foods 
rich in fibre) have sufficient effect, and should never be given in cases of undiagnosed abdominal 
pain.

• BISACODYL
• GLYCERIN
• LACTULOSE-GALACTOSE-LACTOSE
• PHOSPHATES
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BISACODYL
General information

Bisacodyl is a stimulant laxative. Use of stimulant laxatives for simple constipation is seldom 
necessary or desirable

Clinical information

• Indications
 - Constipation.  
 - Colonic evacuation prior to procedures or examination

• Pregnancy risk factor C

• Lactation
 - Excretion in milk is unknown; use with caution.

• Dosage and administration
 - ADULT: 5-15 mg as a single dose up to 30 mg when complete evacuation of bowel is re-

quired.,.
 - CHILD >6 years: 5 -10mg, 0.3 mg/kg at bedtime or before breakfast.

• Contraindications
 - Intestinal obstruction.
 - Undiagnosed abdominal pain or rectal bleeding.
 - Known hypersensitivity to the preparation.
 - Nausea, vomiting or other sign of appendicitis.
 - Acute surgical abdomen. .

• Side effects and toxicity
 - Abdominal cramp.
 - Atonic non-functioning colon and hypokalemia (in prolonged treatment).
 - Excessive diarrhea.

• Drug interactions
 - Potassium acid phosphate; potassium chloride and potassium citrate: bisacodyl decreases 

their levels by inhibiting GI absorption; this applies only to the oral forms.

• Precautions
 - Prolonged use can precipitate the onset of an atonic non-functioning colon and hypokalae-

mia.
 - In children.
 - Prolonged use may cause dependence on laxatives and electrolyte imbalance.

Pharmaceutical information

• Dosage form into EDL
 - BISACODYL 5 mg TABLETS.

• Storage
 - Bisacodyl tablets should be stored at less than 30°C. 



Page 494

GLYCERIN=GLYCEROL
General information

Glycerin is a stimulant laxative and osmotic agent. 
Glycerol suppositories act as a rectal stimulant by virtue of the mildly irritant action of glycerol. 

Glycerol may also have lubricating and fecal softening action. 
It usually acts within 15 to 30 minutes.

Clinical information

• Indications
Constipation.

• Pregnancy risk factor C

• Lactation
 - Unknown, but probably compatible with breast feeding

• Dosage and administration
 - One suppository moistened with water before use, when required.

• Contraindications
 - Nausea, vomiting or any other symptoms of appendicitis.
 - Acute surgical abdomen.
 - Intestinal obstruction.
 - Undiagnosed abdominal pain.
 - Severe impaction.

• Side effects and toxicity
 - Local mucosal erosion.
 -

• Precautions
 - Avoid prolonged use, which may cause dependence on laxatives and derangement of elec-

trolyte imbalance.
 - Dehydrated patients: ensure adequate water intake.Use cautiously or not at all in diabetic 

patients since insulin levels may rise, deranging control of the condition.
 - Do not use for longer than one week.

Pharmaceutical information

• Dosage form into EDL
 - GLYCEROL 1.4 g   SUPPOSITORIES.
 - GLYCEROL 2.7 g   SUPPOSITORIES.

• Storage
 - Keep cool, preferably in a refrigerator.
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LACTULOSE-GALACTOSE-LACTOSE
General information

Lactulose is an osmotic laxative and acts through retaining fluid in the bowel by osmosis 
Lactulose is a semi-synthetic disaccharide derived from lactose. Unlike lactose, it is not absorbed 

from the gastro-intestinal tract. It produces osmotic diarrhea of low fecal pH, and discourages the 
proliferation of ammonia-producing organisms. It is therefore also useful in the treatment of hepatic 
encephalopathy.

It may take up to 48 hours to act

Clinical information

• Indications
 - Chronic Constipation.
 - Hepatic pre-coma and coma.
 - Prevention and treatment of portal –systemic encephalopathy.

• Dosage and administration
 - Prevention of portal systemic encephalopathy
 - Infants: 2.5-10ml/day divided 3-4 times/day; adjust dose to produce 2-3stools/day.
 - Older children: daily dose of 40-90ml divided 3-4times/day; if initial dose causes diarrhea 

then reduce it immediately.
 - Constipation
 - Children:5gm/day (7.5 ml) after breakfast
 - Adults: 15-30ml/day increased to 60ml/day in 1-2 divided doses if necessary.
 - Acute portal systemic encephalopathy
 - Adults: 20-30gm(30-45ml) every 1-2 hours to induce rapid laxation; adjust dose daily to 

produce 2-3 soft stools; doses of 30-45ml may be given hourly to cause rapid laxation, then 
reduce to recommended dose; usual daily dose : 60-100gm (90-150ml).

 - To be taken with water, fruit juice or milk.

Oral Administration:
 - When solution is administered orally, may minimize sweet taste by diluting with water, fruit 

juice, milk or by adding to food (e.g., desserts).
 - When administering via gastric tube, dilute well to prevent induction of vomiting and pos-

sible aspiration pneumonia.

• Contraindications
 - Galactosaemia (or patients requiring a low galactose diet).
 - Intestinal obstruction.

• Side effects and toxicity
 - Flatulence, cramps, and abdominal discomfort.
 - Occasionally nausea and vomiting.
 - Prolonged treatment or overdosage: may result in diarrhoea with excessive loss of water and 

electrolytes, particularly potassium. Hypernatremia has been reported.

• Drug interactions
 - Aluminum hydroxide; Calcium carbonate; sodium bicarbonate and sodium citrate/citric acid
 -  Decrease the effect of lactulose.

• Precautions
 - Patients with lactose intolerance.
 - Diabetics. 
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• Pregnancy risk factor B

• Lactation
 - Excretion in breast milk is unknown.

Pharmaceutical information

• Dosage form into EDL
 - LACTULOSE 50% - GALACTOSE 8% - LACTOSE 5%. 100 mL SYRUP.

• Storage
 - Keep below 30° C. Avoid light.
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PHOSPHATES 
General information

Phosphates enemas are osmotic laxatives. 

Clinical information 

• Indications
 - Constipation.
 - Bowel evacuation before abdominal radiological procedures, endoscopy and surgery.

• Dosage and administration
 - Under medical advice.

• Contraindications
 - Acute gastrointestinal conditions including GI obstruction; inflammatory bowel disease.
 - Renal failure
 - Children under 3 years old.

• Side effects and toxicity
 - In some patients marked absorption of the phosphate occurs and can cause hypophosphate-

mia, hypocalcaemia and even cardiac arrest.
 - Local irritation.

• Precautions
 - Use cautiously in the elderly and debilitated.
 - In dehydrated patients ensure adequate water intake.
 - Avoid prolonged (risk of dependence on laxatives and deranged electrolyte imbalance)

Pharmaceutical information

• Dosage form into EDL
 - SODIUM BIPHOSPHATE 16 g + SODIUM PHOSPHATE 6 g / 100 mL. 250 mL ENEMA..

• Storage
 - Protect from light.
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17.5 MEDICINES USED IN DIARRHOEA

Diarrhoeas may produce dehydration in few hours and mortality is mainly due to dehydration. 
Diarrhoeas are connected with defective sanitation and is a very important world-wide problem 
affecting particularly developing countries and marginal population.

It is a World Health Organization (WHO) policy to promote oral rehydration to prevent mortality.

Palestinian EDL for PHC includes an oral rehydration salt as an antidiarrheal

17.5.1 ORAL REHYDRATION

Administration of fluid and electrolytes by mouth to prevent or treat dehydration due to acute 
diarrhoea is known as oral rehydration therapy (ORT). 

Oral rehydration salts vary in composition but all generally contain sodium and potassium salts to 
promote fluid uptake and glucose to enhance the intestinal absorption of sodium and water.

Oral rehydration solution should:
 - Enhance the absorption of water and electrolytes.
 - Replace the electrolyte deficit adequately and safely.
 - Contain an alkalising agent to counter acidosis.
 - Be simple to use in hospital and at home.
 - Be palatable and acceptable, especially to children.
 - Be readily available.

• ORAL REHYDRATION SALTS
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ORAL REHYDRATION SALTS = ORS
General information

Palestinian EDL has adopted the WHO oral rehydration salts.

Clinical information

• Indications
 - Prevention and treatment of dehydration in case of diarrhoea and/or vomiting.

• Dosage and administration
Composition:

 - Sodium chloride (NaCl)  2.6 g
 - Potassium chloride (KCl)  1.5 g
 - Trisodium citrate   2,9 g
 - Glucose (dextrose) 13.5g

                                            Total = 20.5 g

 - To be diluted in 1 liter of drinking water (chlorinated water or clean, cooled boiled water).
 - Dosage according with the national protocol. Usually recommended 200400 mL after every 

loose motion depending on the patient weight and age, CHILD: 200 mL after every loose 
motion. 

 - Duration: as long as diarrhoea and sings of dehydration continue.
 - The salts should not be mixed with fruit juice, milk or any other electrolyte containing 

solution.

• Contraindications
 - Impaired renal function.
 - Metabolic acidosis.

• Precautions
 - If edema develops, reduce the quantities.
 - In case of vomiting, give the liquid frequently in very small amounts, do not stop the rehy-

dration.
 - If the child cannot swallow, use a naso-gastric tube.
 - If there is severe dehydration, use parenteral fluid therapy.
 - Diabetics.

Pharmaceutical information

• Dosage form into EDL
 - ORAL REHYDRATATION SALTS SACHETS.

• Storage
 - No special temperature requirements. Avoid from humidity.
 - Do not use the powder if it has turned into yellow-brown sticky substance.
 - Once make up, the solution must be used the same day.
 - The preparation should not be boiled. Store in cool place and use within 24 hours, any un-

used portion should be discarded.  
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17.6  ANTISPASMODIC MEDICINES

The smooth muscle relaxant properties of antimuscarinics such as hyoscine N-butylbromide may 
be useful as adjunctive treatment in non-ulcer dyspepsia, in the irritable bowel syndrome, and in 
diverticular disease. Antimuscarinic reduces intestinal motility and gastric secretion.

• HYOSCINE N-BUTYLBROMIDE (SCOPOLAMINE)
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HYOSCINE N-BUTYLBRO-
MIDE=BUTYLSCOPOLAMINE
General information

Hyoscine N-butylbromide is a quaternary ammonium antimuscarinic. It has less central atro-
pine-like side-effects than other antimuscarinic since it is less lipid soluble and so may be likely to 
cross the blood-brain barrier. 

Also, it is readily absorbed form GIT following oral administration, the injection is useful in 
endoscopy and radiology. 

Clinical information

• Indications
 - Treatment of smooth muscle spasm of the genitourinary or gastrointestinal tract; injection 

may also be used prior to radiological/ diagnostic procedures to prevent spasm.

•  Pregnancy risk factor C

• Lactation
 - Enters breast milk/ use caution

• Dosage and administration
 - Gastrointestinal / genitourinary spasm: adults10-20 mg daily (1-2 tablets); maximum: 6 tab-

lets a day.
 - I.M., I.V. SubQ: 10-20 mg; maximum: 100 mg /day. 
 - Administration :
 - IV: No dilution is necessary prior to injection; inject at a rate of 1 ml/ minute.
 - Intramuscular injections should be administered 10-15 minutes prior to radiological/ diag-

nostic procedures.

• Contraindications
 - Angle closure glaucoma, myasthenia gravis, paralytic ileus, pyloric stenosis and prostatic 

enlargement.
 - Acute hemorrhage, toxic megacolon.
 - Tachycardia secondary to cardiac insufficiency.
 - Tablet formulations are contraindicated in prostatic hyperplasia, pyloric obstruction, or pa-

tients with an idiosyncrasy to anticholinergic drugs.
 - Injectable formulations are contraindicated in patients with chronic lung disease.

• Side effects and toxicity
 - Constipation reduced bronchial secretions, urinary urgency and retention, dilatation of the 

pupils with loss of the accommodation, photophobia, dry mouth, flushing and dryness of the 
skin.

 - Transient bradycardia followed by tachycardia, palpitation and arrhythmias.
 - Occasionally: confusion (particularly in elderly), nausea, vomiting and giddiness.

• Drug interactions
 - Alcohol: sedative effect of hyoscine enhanced.
 - Analgesic, anti-arrhythmic, 
 - Antidepressants: increased antimuscarinic effects.
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 - Antifungals: reduced absorption of ketoconazole.
 - Other antimuscarinics, antihistamines, antipsychotics, and dopaminergics: increased anti-

muscarinic side-effects.
 - Cisapride, metoclopramide, domperidone: antagonism of gastro-intestinal effects.
 - Nitrates: reduced effect of sublingual nitrates (failure to dissolve under tongue due to dry 

mouth).
 - Parasympathomimetics: antagonism of effects.

• Precautions
 - Down’s syndrome.
 - Children below 6 years and elderly.
 - Liver and renal impairment.
 - Reflux esophagitis, diarrhea, ulcerative colitis, acute myocardial infarction, hypertension, 

conditions characterized by tachycardia and pyrexia.
 - Individuals susceptible to angle closure glaucoma.

Pharmaceutical information

• Dosage form into EDL
 - HYOSCINE N-BUTILBROMIDE 20 mg, 2 mL AMPOULES
 - HYOSCINE N-BUTYKBROMIDE 10 mg TABLETS.

• Storage
 - Avoid humidity.
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17.7 HEPATO-BILLIARY MEDICINES

• PANCREATIN (PROTEASE + LIPASE + AMYLASE)
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PANCREATIC PREPARATION=PANCREATIN
General information

Pancreatin is an extract from mammalian pancreas containing enzymes with protease, amylase 
and lipase activity. It is denatured by gastric acid, and is therefore better taken with food.   

During storage it is inactivated by heat.

Clinical information 

• Indications
 - Pancreatic insufficiency associated with conditions such as cystic fibrosis, chronic pancre-

atitis, pancreatectomy, total gastrectomy

• Pregnancy
 - Category B/C (product specific).

• Lactation 
 - Excretion in breast milk unknown/use caution.

• Dosage and administration
 - Dosage adjusted according to size, number and consistency of stools, so that the patient 

thrives. 
 - Each mg of pancreatin contains not less than 25 USP units of amylase activity, not less than 

2 USP units of lipase activity, and not less than 25 USP units of protease activity.
 - On a weight basis, pancreatin has one-twelfth the lipolytic activity of pancrelipase.
 - Adults, Malabsorption Syndrome, Oral:
 - Initially: approximately 8000–24,000 USP units of lipase activity before or with each meal 

or snack; occasionally up to 36,000 USP units of lipase activity may be required with meals. 
 - May increase dosage or frequency of administration as needed to reduce steatorrhea if nau-

sea, vomiting, or diarrhea does not occur. 
 - May administer total daily dosage in divided doses at 1- to 2-hour intervals throughout the 

day. 
 - Functional Indigestion, Oral
 - Approximately 1200–2400 USP units of lipase activity before or with each meal or snack.

Administration
Oral Administration

 - Administer orally before or with each meal or snack. 
 - Should not be held in the mouth prior to swallowing since it may irritate the oral mucosa.  
 - Patients with difficulty swallowing capsules may open capsules and sprinkle contents on 

food.

• Contraindications
 - Known hypersensitivity to the compound.

• Side effects and toxicity
 - Irritation of perioral skin and buccal mucosa if retained in the mouth.
 - Nausea, vomiting and abdominal discomfort.
 - Hyperuricaemia and hyperuricosuria, and perianal irritation associated with very high doses.
 - Hypersensitivity reactions.
 - Headache.
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• Drug interactions
 - Antacids: Decreases the inactivation of enzyme activity
 - Histamine H2-receptor antagonist (e.g., cimetidine): Decreases the inactivation of enzyme 

activity.
  

• Precautions
 - Fibrosing colonopathy advancing to colonic strictures have been reported with doses of 

lipase > 6000 unit/kg/meal over long periods of time in children < 12 years .

Pharmaceutical information

• Dosage form into EDL
 - PANCREATIC PREPARATION 150 mg CAPSULES.

• Storage
 - Store at a temperature not exceeding 15º C.
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18.1  ADRENAL HORMONES & SYNTHETIC SUBSTITUTES

 - In comparing the relative potencies of corticosteroids in terms of their anti-inflammatory 
(glucocorticoid) effects it should be borne in mind that high glucocorticoid activity in itself 
is of no advantage unless it occurs in conjunction with relatively low mineralocorticoid ac-
tivity so that the effect on water and electrolytes is not also increased.

Disadvantages of corticosteroids:
 - Overdosage on prolonged use may exaggerate some of the normal physiological actions of 

corticosteroids leading to mineralocorticoid and glucocorticoid side-effects.

 - Mineralocorticoid and glucocorticoid side-effects. Special precaution should be taken in 
patients with a history of mental disorders and in children.

 - Adrenal atrophy can persist for years after stopping prolonged corticosteroid therapy.

 - Withdrawal of systemic corticosteroids should be carried out gradually, otherwise adrenal 
failure may develop.

 - The dosage of corticosteroids required varies widely in different diseases and different pa-
tients. If the use of a corticosteroid can save or prolong life, high doses may need to be 
given, because the complications of therapy are likely to be less serious than the effects 
of the disease itself. When however long-term corticosteroid therapy is used in relatively 
benign chronic disease the danger of the treatment may become greater than the disabilities 
produced by the disease. To minimise side-effects the maintenance dose should be kept as 
low as possible.

 - Whenever possible, local treatment with creams, intra-articular injections, inhalations, eye-
drops, or enemas should be used in preference to systemic treatment by mouth or IV. The 
suppressive action of a corticosteroid on cortisol secretion is least when it is given in the 
morning.

 - Patients should carry a steroid treatment card giving clear guidance on precautions to be 
taken to minimise risk and providing details of the prescriber, drug, dosage and duration of 
treatment.

• DEXAMETHASONE
• FLUDROCORTISONE
• HYDROCORTISONE
• METHYLPREDNISOLONE SODIUM SUCCINATE
• METHYLPREDNISOLONE ACETATE
• PREDNISOLONE
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DEXAMETHASONE
General information

Dexamethasone is a corticosteroid with very high glucocorticoid activity in conjunction with 
insignificant mineralocorticoid activity. This makes it particularly suitable for high dose therapy in 
conditions where water retention would be a disadvantage.

Clinical information

• Indications
 - Suppression of inflammatory and allergic disorders. Cerebral oedema. Quincke’s oedema. 

Congenital adrenal hyperplasia.
 - Anaphylactic shock (adjunct to emergency treatment with adrenaline). Status asthmaticus. 

Acute laryngitis with signs of respiratory distress.
 - Diagnosis of Cushing’s disease.
 - Nausea and vomiting with chemotherapy.

• Pregnancy risk factor C

• Lactation 
 - Excretion in breast milk unknown/use caution.

• Dosage and administration
Children 

 - Anti-emetic : 5-20 mg given before treatment with emetogenic agents
 - Anti-inflammatory 0.08-0.3 mg/kg/day
 - Cerebral oedema: loading dose 1-2 mg/kg/dose, maintenance 1-1.5 mg/kg/day.
 - Bacterial meningitis 0.6 mg/kg/day in 4 divided doses.
 - Extubation or airway oedema: 0.5-2mg/kg/day in divided doses every 6 hours.

Adult:
 - Anti-emetic :10-20 mg before treatment
 - Anti-inflammatory:0.75-9 mg/day in divided doses every 6-12 hours.
 - Cerebral oedema :10 mg, stat IV, 4 mg every 6 hours
 - Cushing syndrome diagnostic 1 mg at 11 pm, draw blood at 11 pm
 - Extubation or airway oedema: 0.5-2mg/kg/day in divided doses every 6 hours.

• Contraindications
 - Fungal and/or viral infections (herpes), or bacterial infections not controlled by antibiotics.
 - Hypersensitivity to corticosteroids. 

• Side effects and toxicity
Gastro-intestinal disturbances including dyspepsia, peptic ulceration, abdominal distension, acute 

pancreatitis, oesophageal ulceration, weight gain and candidiasis
 - Musculoskeletal effects include myopathy, osteoporosis, vertebral and long bone fractures, 

a vascular osteonecrosis, tendon rupture. 
 - Endocrine effects: adrenal suppression, menstrual irregularities, amenorrhoea, reversible 

Cushing’s syndrome with moon face, striae and acne; hirsutism, weight gain, negative ni-
trogen and calcium balance, increased appetite, increased susceptibility to and severity of 
infection, hyperglycemia, hypokalemic alkalosis.

Neuropsychiatric effects include euphoria, psychological dependence, depression with risk of 
suicide, insomnia, and increased intracranial pressure with papilloedema in children, psychosis and 
aggravation of schizophrenia, aggravation of epilepsy. 
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Ophthalmic effects include glaucoma, papilloedema, posterior subcapsular cataracts, corneal or 
scleral thinning and exacerbation of ophthalmic viral or fungal disease. 

 - Others include nausea, malaise, leucocytosis hypersensitivity reactions. 
 - Suppression of growth in children. 
 - During pregnancy may affect adrenal development in the child (see above).

• Drug interactions
 - Analgesics: increased risk of gastro-intestinal-bleeding and ulceration with aspirin and other 

NSAIDs.
 - Antibacterial; barbiturates; primidone; ephedrine and rifamycins accelerate metabolism of 

corticosteroids (reduced effect).
 - Antiepileptics: accelerate metabolism of corticosteroids (reduced effect).
 - Antifungals: increased risk of hypokalaemia with amphotericin.
 - Antivirals: plasma concentration of indinavir and ritonavir possibly reduced by dexameth-

asone
 - Cardiac glycosides: increased toxicity if hypokalaemia occurs with corticosteroids.
 - Diuretics: antagonism of diuretic effects, increased risk of hypokalaemia with thiazides.

• Precautions
 - Risks involve all age groups but are particularly pronounced in children, adolescents and the 

elderly.
 - Where therapy lasts for several weeks or more, be alert for adrenal suppression, which can 

take time to recover after the corticosteroid has been withdrawn; sudden withdrawal can 
result in adrenal deficiency symptoms, hypotension and even death. After prolonged treat-
ment, reduce dose gradually to zero to avoid adrenal insufficiency, a hypotensive reaction 
or both

Infections: risk 
 - Reaching an advanced stage of septicemia and tuberculosis before being recognised. Amoe-

biasis and strongyloidiasis may be activated or exacerbated. Patients at risk should be ad-
vised to avoid close personal contact with chickenpox and herpes zoster and to seek urgent 
medical attention if exposed to chickenpox. Also with measles.

 - Frequent monitoring required in those with history of tuberculosis, hypertension, recent 
myocardial infarction, congestive heart failure, liver failure, renal impairment, diabetes mel-
litus including family history, osteoporosis, glaucoma, severe affective disorders, epilepsy, 
peptic ulceration, hypothyroidism, history of steroid myopathy.

 - If daily administration of more than 20 mg, a salt-free diet and potassium supplement are 
recommended.

Pharmaceutical information

• Dosage form into EDL
 - DEXAMETHASONE 4 mg/ml AMPOULES.
 - DEXAMETHASONA 0.5 mg, 2 mg TABLETS.

• Storage
 - Keep cool if possible and avoid light.
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FLUDROCORTISONE
General information

The mineralocorticoid activity of this compound is 100 x greater than that of hydrocortisone, 
whereas the glucocorticoid (anti-inflammatory) activity is only 10 times as great. Fludrocortisone 
can therefore be used for its effects on mineral balance without serious problems resulting from its 
glucocorticoid activity.

It is usually used as an adjunct to hydrocortisone replacement therapy.

Clinical information

·	 Indications
 - Mineralocorticoid replacement in adrenocortical insufficiency.
 - Addison’s disease.
 - Management of orthostatic hypotension.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk is unknown/ use with caution.

• Dosage and administration
 - Adults 0.1-0.2 mg/day.
 - Infant and children 0.05-0.1 mg/day

• Contraindications
 - Fungal and/or viral infections (herpes), or bacterial infections not controlled by antibiotics. 
 - Hypersensitivity to fludrocortisone or any component of the formulation.

• Side effects and toxicity
 - Hypertension, sodium and water retention, hypokalaemia (mineralocorticoid side-effects).  

Headache and dizziness may accompany these changes.
 - Peptic ulceration, Cushing’s syndrome (high doses) with moon face, striae and acne; suppres-

sion of growth in children, during pregnancy may affect adrenal development in the child; 
spread of infection, susceptibility and severity of infections may be increased, suppression 
of clinical sings allow infections to reach an advanced stage before being recognised.

• Drug interactions
 - Analgesics: aspirin and other NSAIDs have an increased risk of gastro-intestinal-bleeding 

and ulceration; raise the risk of excessive sodium and water retention.  
 - Antibacterial; barbiturates and primidone; and ephedrine: rifamycins accelerate metabolism 

of corticosteroids (reduced effect).
 - Antiepileptics: accelerate metabolism of corticosteroids (reduced effect).
 - Antifungals: increased risk of hypokalaemia with amphotericin.
 - Antivirals: plasma concentration of indinavir and ritonavir possibly reduced.
 - Cardiac glycosides: increased toxicity if hypokalaemia occurs with corticosteroids.
 - Diuretics: antagonism of diuretic effects, increased risk of hypokalaemia with thiazides.

• Precautions
 - Monitor blood pressure and serum electrolytes.
 - Advise patient to be alert for feelings of weakness, fatigue, depression or palpitations, which 

could be early signs of potassium depletion.
 - If more than the usual dose is needed, a salt-free diet and potassium supplement are recom-
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mended.
 - Infections: may reach an advanced stage of septicemia and tuberculosis before being rec-

ognised. 
 - Amebiasis and strongyloidiasis may be activated or exacerbated. Patients at risk should 

be advised to avoid close personal contact with chickenpox and herpes zoster and to seek 
urgent medical attention if exposed to chickenpox. Also with measles.

 - Dose cautiously and under strict control in children, adolescents and the elderly.
 - Frequent monitoring required in those with history of tuberculosis, hypertension, recent 

myocardial infarction, congestive heart failure, liver failure, renal impairment, diabetes 
mellitus including family history, osteoporosis, glaucoma, severe affective disorders, epi-
lepsy, peptic ulceration, hypothyroidism, history of steroid myopathy.

 - Abrupt withdrawal after a prolonged period may lead to adrenal insufficiency, hypotension 
or death.

Pharmaceutical information

• Dosage form into EDL
 - FLUDROCORTISONE 0.1 mg TABLETS.

• Storage
 - Keep cool if possible and avoid light.
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HYDROCORTISONE
General information

Hydrocortisone is a short-acting glucocorticoid hormone which however should not be used over 
a long period for its glucocorticoid effects since it has too much mineralocorticoid activity; fluid 
retention is therefore likely to be a problem.

In adrenal replacement therapy it is however appropriate, often when combined with a mineralo-
corticoid such as fludrocortisone.

Clinical information
• Indications

 - Adrenocortical insufficiency. Addison’s disease, adrenalectomy. Hypopituitarism (miner-
alocorticoid is not required).

 - Hypersensitivity reactions including anaphylactic shock, angioedema, Quincke’s oedema.
 - Status asthmaticus.
 - Inflammatory bowel disease.

• Pregnancy risk factor C 
 - Use if clearly needed for short period of time.

• Lactation
 - Enters breast milk/ use caution

• Dosage and administration
 - Adrenal hyperplasia:  children, 10-20 mg/m2/day in 3 divided doses

  Adrenal insufficiency:  
 - Infant and children : 1-2 mg/kg/dose, then 25-250mg/day in divided doses every 6-8 hours
 - Adult: 100 mg IV BOLUS, then 300 mg/day in divided doses every 8 hours.

  Anti-inflammatory, Immunosuppressant 
 - Infant & children :  oral 75-300 mg/m2/day
 - IM, IV 30-150 mg/m2/day
 - Adult: 15-240 mg every 12 hours.

  Shock 
 - Children 50 mg/kg repeated in 4 hours or every 24 hours as needed
 - Adult 500 -2000 mg every 2- 6 hours

  Status asthmaticus
 - 1-2 mg/kg/dose every 6 hours for 24 hours then 0.5-1 mg/kg every 6 hours.

• Contraindications
 - As for dexamethasone (see above).

• Side effects and toxicity
 - As for dexamethasone (see above).
 - Perineal irritation may follow intravenous administration of the phosphate ester.
 - Glucocorticoid side-effects include diabetes and osteoporosis. Mental disturbances and 

muscle wasting may occur.
• Drug interactions

 - As for dexamethasone (see above).
• Precautions

 - Use when needed in pregnancy for short period of time
 - IM administration is contraindicated in idiopathic thrombocytopenic purpura

Pharmaceutical information
• Dosage form into EDL

 - HYDROCORTISONE 10 mg TABLET
 - HYDROCORTISONE 100 mg VIAL

• Storage
 - Keep cool if possible and avoid light.
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METHYLPREDNISOLONE
General information

Methylprednisolone sodium succinate is a potent anti inflammatory steroid with greater anti in-
flammatory potency than prednisolone and less tendency to induce sodium and water retention.

Clinical information
 

• Indications
 - Anti-inflammatory and immunosuppressive agent in the treatment of variety of diseases 

including those of hematologic, allergic, inflammatory, neoplastic and autoimmune origin.
 - Prevention and treatment of graft versus host disease following allogeneic bone marrow 

transplantation.  

• Pregnancy risk factor C

• Lactation
 - Enters breast milk/use caution

• Dosage and administration
Children:

 - Acute spinal cord injury: IV (sodium succinate) 30mg/kg over 15 minutes followed in 45 
minutes by a continuous infusion of 5.4 mg/kg/hour for 23 hours.

 - Anti-inflammatory or immunosuppressive: IV (sodium succinate) 0.5-1.7 mg/kg/day in di-
vided doses every 6-12 hours.

 - Asthma exacerbations including status asthmaticus: IV (sodium succinate)1-2mg/kg/day in 
2 divided doses. Maximum 60mg/day.

 - Lupus nephritis: IV (sodium succinate) 30mg/kg over ≥ 30 minutes every other day for 6 
doses.

Adults
 - Acute spinal cord injury: IV (sodium succinate) 30mg/kg over 15 minutes followed in 45 

minutes by a continuous infusion of 4-5mg/kg/hour for 23 hour.
 - anti-inflammatory or immunosuppressive:
 - IV (sodium succinate) 10-40mg over a period of several minutes and repeated at intervals 

depending on the clinical response.
 - IM (acetate) 10-80 mg every 1-2 weeks.
 - Acute severe dermatitis : IM (acetate) 80-120 mg as a single dose
 - Chronic dermatitis: IM (acetate) 40-120mg every 5-10 days.
 - Status asthmaticus: IV (sodium succinate) loading dose 2mg/kg/dose then 0.5-1mg/kg/dose 

every 6 hours for up to 5 days.
 - Lupus nephritis: IV (sodium succinate) high dose pulse therapy 1gm/day for three days.
 - Aplastic anemia: IV (sodium succinate) 1mg/kg/day or 40mg/day ( whichever dose is high-

er) for 4 days then change to oral for up to 10 days or until the symptoms of serum sickness 
resolve then rapidly reduce over 2 weeks.

 - Pneumocystis pneumonia in AIDS patients : IV (sodium succinate) 30 mg twice daily for 5 
days then 30mg once daily for 5 days then 15 mg once daily for 11 days.

 - Intra articular ( acetate) every 1-5 weeks 
 - Large joints: 20-80mg.
 - Small joints: 4-10mg.
 - Intralesional: (acetate) 20-60mg every 1-5 weeks.

• Contraindications
 - Hypersensitivity to drug or its component
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 - Systemic fungal infections (except intra articular injection in localized joint.
 - Use in premature infants (with sodium succinate form, which contains benzyl alcohol)
 - In patients receiving live viral vaccines.
 - IM route is contraindicated in idiopathic thrombocytopenic purpura.
 - Intrathecal administration of methylprednisolone acetate.

• Side effects and toxicity
 - As for dexamethasone (see above)

• Drug interactions
 - As for dexamethasone (see above).

• Precautions
 - As for dexamethasone ( see above) 

Pharmaceutical information

• Dosage form into EDL
 - METHYLPREDNISOLNE ACCETATE 80 mg INJECTION.
 - METHYLPREDNISOLONE SODIUM SUCCINATE 1 gm INJECTION

• Storage
 - Store at controlled room temperature, protect from light
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PREDNISOLONE
General information

Prednisolone is a corticosteroid with predominantly glucocorticoid activity and is the corticoste-
roid most commonly used by mouth for long term disease suppression.

Clinical information

• Indications
 - Suppression of inflammatory and allergic disorders.
 - Severe asthma.
 - Inflammatory bowel disease, immunosuppression and rheumatic disease.
 - Extrapulmonary tuberculosis.

• Dosage and administration 

Children:
Acute asthma

 - 1-2 mg/kg/day in divided doses for 3-5 days
 - Anti-inflammatory 
 - 0.1-2 mg/kg/day in divided doses

Nephrotic syndrome
 - Initial 2mg/kg/day in divided doses 3-4 times daily until urine  is protein free for 3 consec-

utive days followed by 1-1.5mg/kg/dose every other day for 4 weeks 
 - Maintenance 0.5-1 mg/kg/dose given every other day for 3-6 months.

Adult 
 - Usual range 5-60 mg/day
 - Multiple sclerosis 200 mg/day for 1 week followed by 80mg every other day for one month
 - Rheumatoid Arthritis 5-7.5 mg/day.

• Contraindications
 - As for dexamethasone (see above).

• Side effects and toxicity
 - As for dexamethasone (see above).

• Drug interactions
 - As for dexamethasone (see above).

• Precautions
 - As for dexamethasone (see above)

Pharmaceutical information

• Dosage form into EDL
 - PREDNISOLONE 20 mg TABLETS.

• Storage
 - Keep below 30 °C. Avoid light.
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18.2 CONTRACEPTIVES & SEX HORMONES

The criteria by which contraceptive methods should be judged are effectiveness, acceptability 
and freedom from side-effects.

18.2.1 ORAL HORMONAL CONTRACEPTIVES

These are the most effective method of fertility control, short duration of sterilization, but have 
unwanted major and minor side-effects, especially for certain groups of women.

18.2.2 INTRAUTERINE DEVICES

They have a high level of reliability but may produce undesirable side-effects, especially menor-
rhagia, or be otherwise unsuitable in a significant portion of women; their use is generally inadvis-
able in nulliparous women because of the increased risk of pelvic sepsis and infertility.

18.2.1 HORMONAL CONTRACEPTIVES

Oral hormonal contraceptives prevent ovulation and implantation, and can impede sperm pene-
tration of the cervical mucosa.

Hormonal contraceptives are also used in the management of menstrual and menopausal disor-
ders.

The dosage regimen for oral contraceptives should be strictly followed.

Oral contraceptive containing an oestrogen and a progestogen are the most effective prepara-
tions for general use. Their secondary advantages include avoidance of dysmenorrhoea, a reduction 
in iron-deficiency anaemia as a consequence of menstrual blood loss, avoidance of pre-menstrual 
tension, less benign breast disease protection against endometrial and ovarian cancer and protection 
against pelvic inflammatory disease.

Oral contraceptives are divided into 2 main types: “combined” (containing an oestrogen and a 
progestogen) and “progestogen-only”.

• ETHINYLOESTRADIOL-LEVONORGESTREL
• LEVONORGESTREL
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ETHINYLOESTRADIOL-LEVONORGESTREL
General information

This is a combined oral contraceptive.

Clinical information

• Indications
 - Contraception.

• Pregnancy risk factor X  

• Lactation
 - Not recommended because it enters breast milk.

• Dosage and administration:
 - 21 days combined (monophasic) preparations: 1 tablet every day at the same time, for 21 

days, start from 5th day of the cycle subsequent courses repeated after 7 days interval.
 - After childbirth (not breast-feeding): start 3 weeks  Following vaginal birth or 6 weeks 
 - After caesarean section.
 - After abortion or miscarriage: start same day 

• Contraindications
 - Severe or multiple risk factors for arterial disease, severe risk factors for venous thrombo-

embolism, valvular heart disease associated with pulmonary hypertension or risk of mural 
thrombi, ischaemic heart disease Coronary artery disease, severe uncontrolled hypertension.

 - Migraine, transient cerebral ischaemic attacks without headaches.
 - Liver disease including disorders of hepatic excretion (Dubin-Johnson or Rotor syndromes), 

infective hepatitis, porphyria, liver adenoma; gal-stones.
 - After evacuation of a hydatidiform mole.
 - History of haemolytic uraemic syndrome or history of pruritus or cholestatic jaundice during pregnancy, 

pemphigoid gestationis, chorea or deterioration of otosclerosis.
 - Breast or genital-tract carcinoma, undiagnosed vaginal bleeding.
 - Hypersensitivity to any component of the preparation.
 - Hereditary or acquired thrombophilias.
 - Diabetes mellitus with vascular involvement
 - Major surgery with prolonged immobilization.
 - Heavy smoking(>15 cigarettes/day) in patients > 35 years

• Side effects and toxicity
 - Nausea, vomiting, headache, breast tenderness, changes in body weight, thrombosis, chang-

es in libido, depression, chloasma, hypertension, eye irritation when wearing contact lenses, 
impairment of liver function, hepatic tumors, reduced menstrual loss, “spotting” in early 
cycles, absence of withdrawal bleeding, rarely photosensitivity.

• Drug interactions
 - Effectiveness may be considerably reduced by interaction with drugs that induce hepatic enzyme 

activity such as some antivirals, antiepileptics (carbamazepine, phenytoin, phenobarbitone, prim-
idone, and topiramate), antifungals (griseofulvin), and oral retinoids and, above all the rifamycins 
(rifabutin and rifampicin).

 - Broad spectrum antibiotics: ampicillin and others may reduce the contraceptive reliability by 
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inhibiting  the bacterial flora which normally are responsible for recycling ethinyloestradiol 
from the large bowel

 - Anticoagulants: antagonism of anticoagulant effect of nicoumalone, phenindione and war-
farin.

 - Cyclosporine: increased cyclosporine concentration

• Precautions
 - - If vomiting and diarrhoea occur they can interfere with absorption and limit effectiveness.
 - - Missed pill: bear in mind that the critical time for loss of protection is when a pill is omitted 

at the beginning or end of a cycle.
 - Oestrogen-containing oral contraceptives should be discontinued 4 weeks before major elec-

tive surgery and all surgery to the legs because of the risk of thrombosis. When discontin-
uation is not possible (e.g. after trauma), consideration should be given to subcutaneous 
heparin prophylaxis.

 - Stop treatment immediately if there is sudden severe pain in the chest, sudden breathlessness 
(or cough with blood-stained sputum), severe pain in calf of one leg or unusual severe and 
prolonged headache.

 - Use cautiously or not at all in cases of migraine; hyperprolactinaemia; severe depression, 
sickle-cell disease, inflammatory bowel disease.

 - Additional contraceptive should be taken when the efficacy of oral contraceptive can be 
reduced because the interaction with other drugs or any other cause.

Pharmaceutical information

• Dosage form into EDL
 - ETHINYLOESTRADIOL 0.03 gram + LEVONORGESTREL 0.15 mg- TABLETS.
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LEVONORGESTREL
General information

Levonorgestrel is aprogestin contraceptive; it’s the active isomer of norgestrel and has twice its 
potency

It is a suitable alternative when oestrogens are contraindicated but it has a higher failure rate than 
combined preparations. They are suitable for older women, for heavy smokers, and for those with 
hypertension, valvular heart disease, diabetes mellitus and migraine.

Clinical information

• Indication
 - Prevention of pregnancy.
 - Treatment of heavy menstrual bleeding in women who choose to use an IUD for contraception.               

• Pregnancy risk factor X

• Lactation
 - Enters breast milk/use caution

• Dosage and administration
 - One tablet daily taken without any break at the same time daily.

• Contraindications
 - Hypersensitivity to Levonorgestrel or any component of the formulation.
 - Pregnancy.

• Side effects and toxicity
 - Menstrual irregularities, nausea, vomiting, headache, dizziness, breast discomfort, depres-

sion, skin disorders, disturbance of appetite, weight changes, changes in libido.

• Drug interactions
 - The effect of levonorgetrel may be decreased by: acitretin; aminoglutethimide; aprepitant; 

artemether; bile acid sequestrants; bosentan; carbamazepine; deferasirox; felbamate; fosap-
repitant; griseofulvin.

 - Lamotrigine; mycophenolate; oxcarbazine; phenytoin; retinoic acid derivatives; rifamycins 
derivatives.

 - Topiramate and St Johns wort.
 - Levonorgestrel may decrease the effect of vitamin K antagonists.
 - Levonorgestrel may increase the effect of benzodiazepines; selegiline; tranexamic acid and 

voriconazole.
 - The effects of levonorgestrel may be increased by herbs (progestogenic properties) and voriconazole.

• Precautions
 - Vomiting and severe diarrhoea can interfere with absorption of an oral contraceptive and 

limit its effectiveness.
 - Patients taking progestin only contraceptives and presenting with lower abdominal pain 

should be evaluated for follicular atresia and ectopic pregnancy.

Pharmaceutical information

• Dosage form into EDL 
 - LEVONORGETREL 30 mcg TABLET.
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18.2.2 INTRAUTERINE DEVICES

• COPPER-T
• MULTILOAD
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COPPER T AND MULTILOAD
General information

The intra-uterine device (IUD) is suitable for older parous women but should be a last-resort 
contraceptive for young nulliparous women because of the increased risk of pelvic inflammatory 
disease and infertility.

Clinical information

• Indications
 - Contraception

• Contraindications
 - Pregnancy, severe anaemia, known HIV infection, recent sexually transmitted infection (if 

not fully investigated and treated), unexplained uterine bleeding, distorted or small uterine 
cavity, genital malignancy, trophoblastic disease, pelvic inflammatory disease, immunosup-
pressive therapy.

 - In copper device: copper allergy, Wilson’s disease and medical diathermy.

• Side effects and toxicity
 - Uterine or cervical perforation, displacement, pelvic infection may be exacerbated, heavy 

menses, dysmenorrhoea, allergy.
 - On insertion: some pain and bleeding, occasionally epileptic seizure in predisposed subjects, 

vasovagal attack

• Precautions
 - Anaemia, heavy menses, endometriosis, severe primary dysmenorrhoea, history of pelvic 

inflammatory disease, history of ectopic pregnancy or tubal surgery, diabetes, fertility prob-
lems, nulliparity and young age, severely scarred uterus or severe cervical stenosis, valvular 
heart disease (antibiotic cover needed)

 - Joint and other prostheses (increased risk of infection).
 - Epilepsy.
 - Increased risk of expulsion if inserted before uterine involution.
 - Undertake gynaecological examination to ensure normality and exclude pregnancy before 

insertion, repeat 6 weeks after (or sooner if there is a problem), then after 6 months, then 
yearly.

 - Anticoagulant therapy (avoid if possible).
 - Remove if pregnancy occurs; and if this occurs, increased likelihood that it may be ectopic.

Pharmaceutical information

• Dosage form into EDL
 - COPPER T
 - MULTILOAD
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18.3 INSULINS & ANTIDIABETIC AGENTS

The Palestinian EDL includes three insulins, two oral antidiabetic drugs
In the oral antidiabetic drugs group there is a sulphonylurea) (GLIMEPIRIDE) and a biguanide 

(METFORMIN). These are used for non-insulin-dependent (type 2) diabetes.. They should be used 
to augment the effect of diet and exercise, and not to replace them.

About 25% of diabetics require insulin treatment.
 Short-acting insulin (REGULAR INSULIN), intermediate-acting insulin (INSULIN NPH) and 

biphasic insulin (INSULIN 70/ 30) are included in the Palestinian EDL. 
All of these are human insulins.

INSULINS
Insulin is a pancreatic hormone involved in the regulation of blood-glucose concentration and 

also plays a key role in the lipid and protein metabolism.

Diabetes mellitus is due to a deficiency in insulin synthesis and secretion. Patients are generally 
described as insulin-dependent diabetics (type 1) or non-insulin-dependent diabetics (type 2), al-
though many of the latter need insulin to maintain satisfactory control.

Insulin is a polypeptide hormone of complex structure. It is inactivated by gastro-intestinal en-
zymes. 

There are three main types of insulin preparations:

 - Those of short duration.
 - Those with an intermediate action.
 - Those whose action is slower in onset and lasts for long periods.
 - The duration of action of different insulin preparations varies considerably from one patient 

to another, and needs to be assessed for every individual. The type of insulin used and its 
dose and frequency of administration depend on the particular needs of the patient. 

• GLIBENCLAMIDE
• GLUCAGON 
• INSULIN HM 30/70
• INSULIN NPH HM or ISOPHANE INSULIN
• INSULIN REGULAR HM or SOLUBLE INSULIN
• METFORMIN
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GLIBENCLAMIDE=GLYBURIDE
General information

Glibenclamide is a long-acting sulphonylurea. The sulphonylureas act by augmenting insulin secretion.

Clinical information
• Indications

 - Diabetes type 2.
• Pregnancy

 - Category B/C (manufacturer dependent).
• Lactation

 - Does not enter breast milk/ use caution.
• Dosage and administration

 - Initially: 5 mg/day (elderly patients 2.5 mg). Adjust dose according to response. Max. 20 
mg/day in divided doses.

 - Take with breakfast.
• Contraindications

 - Porphyria.
 - Ketoacidosis.
 - Type 1 diabetes
 - Hypersensitivity; sulfa allergy

• Side effects and toxicity
 - Hypoglycaemia (in over-dose).
 - Gastrointestinal disturbances and headache.
 - Sensitivity reactions including rashes, rarely erythema multiforme and exfoliative dermati-

tis, fever and jaundice, and blood disorders.
• Drug interactions

 - ACE inhibitors; alcohol; anabolic steroids; NSAIDs; chloramphenicol, co-trimoxazole and 
sulphonamides, ciprofloxacin; anticoagulants; MAOI antidepressants; fluconazole and my-
conazole; beta-blockers; testosterone; cimetidine; sulphinpyrazone: enhance hypoglycae-
mic effect.

 - Diazoxide; phenothiazines; corticosteroids; loop and thiazide diuretics; oral contraceptives: 
antagonize hypoglycaemic effect.

 - Nifedipine; lithium: may impair glucose tolerance.
• Precautions

 - Elderly: increased risk of hypoglycaemia. 
 - Breast-feeding.
 - Hepatic and renal insufficiency.
 - Insulin therapy should be instituted temporarily during intercurrent illness (such as myocar-

dial infarction, coma, infection and trauma) and during surgery.

Pharmaceutical information
• Dosage form into EDL

 - GLIBENCLAMIDE 5 mg TABLETS.

• Storage
 - Store in airtight containers.

 



Page 524

GLUCAGON
 
General information

Glucagon is a polypeptide hormone produced by the alpha cells of the islets of Langerhans. Its 
action is to increase plasma glucose concentration by mobilizing glycogen stored in the liver. Gluca-
gon is an alternative to glucose given by mouth or by a 50% intravenous infusion.   

Clinical information 
• Indications

 - Hypoglycaemia in diabetics.
 - Hypoglycaemic attacks or emergency in insulin treated patients.

• Pregnancy risk factor B.

• Lactation 
 - Enter breast milk

• Dosage and administration
 - Children<20kg 0.5mg (IV, IM or SC) repeated in 20 minutes as needed.
 - Children ≥ 20kg and adults: 1mg (IV, IM or SC) repeated in 20 minutes as needed. 

• Contraindications
 - Phaeochromocytoma
 - Insulinoma, glucagonoma.
 - History of allergy to beef or porcine proteins.

• Side effects and toxicity
 - Nausea, vomiting, diarrhoea, hypokalaemia, hypertension.
 - Rarely hypersensitivity reactions.

• Drug interactions
 - Higher doses of glucagon may potentiate the effect of oral anticoagulants.

• Precautions
 - If glucagon is not effective in 10 minutes iv glucose should be given to avoid risk of danger-

ous cerebral hypoglycaemia.
 -  Glucagon may be issued to close relatives of insulin-treated patients for emergencies, but 

they should be instructed to inject it with the patient in a lateral recumbent position to avoid 
aspiration of vomit.

Note that glucagon is not of value in hypoglycaemia, starvation or adrenal insufficiency. 

Pharmaceutical information

• Dosage form into EDL
 - GLUCAGON LYOPHILIZED 1 mg VIAL.

• Storage
 - Store in airtight containers 
 - Store at temperature below 8º C.
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INSULIN HM 30/70
General information

This is biphasic isophane insulin which consists of 30% of soluble insulin (short-acting) and 70% 
NPH insulin (intermediate-acting).

Clinical information
• Indications

 -  Type 1 (IDDM) & Type 2 (NIDDM) diabetes mellitus.
• Pregnancy 

 - Insulin doesn’t cross placenta.
 - Lactation 
 - Excretion in breast milk unknown.

• Dosage and administration
By subcutaneous injection according to the patient’s requirements.

 - 0.5-1 units/kg/day
• Side effects and toxicity

 - Hypoglycaemia (most frequent). Symptoms of hypoglycaemia include hunger, pallor, sweat-
ing, palpitations, anxiety, tremulousness, headache, visual disturbances, (blurred or double 
vision), slurred speech, paraesthesia of the mouth and fingers, alterations in behaviour, and 
impaired mental or intellectual ability. If not treated, it may lead convulsions and coma.

 - Lipo-atrophy or lipo-hypertrophy. (Administered SC).
 - Local or systemic hypersensitivity reactions, including urticaria, angioedema and very rare-

ly anaphylactic reactions.
 - Weight gain and hypokalaemia

• Drug interactions
 - Anabolic steroids, alcohol, ACE inhibitors, aspirin, fenfluramine, monoamine oxidase in-

hibitors, and octeotride; reported also with captopril, enalapril, clofibrate, guanethidine, and 
mebendazole and ox tetracycline: enhance hypoglycaemic effect, may decrease insulin re-
quirements.

 - Adrenaline, chlorpromazine, oral contraceptives, thiazide diuretics, and thyroid hormones; 
and also reported with chlordiazepoxide, diltiazem, dobutamine, gemfibrozil: antagonize hy-
poglycaemic effect, may increase insulin requirements.

• Precautions
 - Infections, renal impairment or failure, surgery, drug interactions, excessive exercise, smok-

ing, travelling, menstruation, morning hyperglycaemia. Pregnancy and neonates.
 - Patients themselves should control blood and urine glucose, and urine ketone
 - Loss of warning of hypoglycaemia is a common problem among insulin-treated patients and 

can be a serious hazard, especially for drivers.
 - Careful monitoring should be taken when change from beef or porcine to human sequence 

insulin and under specialist advice

Pharmaceutical information
• Dosage form into EDL

 - INSULIN HM 30/70 100 U/mL. 10 mL VIAL.
• Storage

 - Storage in a refrigerator at 2-8 °C, protected from light, and not be allowed to freeze.
 - At room temperature: can be used one moth after opening.
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INSULIN NPH HM = ISOPHANE INSULIN
 

General information
Insulin NPH HM is a suspension of human insulin with protamine. This is intermediate-acting insulin.

Clinical information

• Indications
 - Type 1 (IDDM) & type 2 (NIDDM) diabetes mellitus (intermediate acting).

• Pregnancy 
 - No contraindication insulin doesn’t cross placenta.

• Lactation 
 - No contraindication Excretion in breast milk unknown.

• Dosage and administration
 - By subcutaneous injection according to the patient’s requirements (0.5-1 units/kg/day).

• Side effects and toxicity
 - Hypoglycaemia (most frequent). Symptoms of hypoglycaemia include hunger, pallor, sweat-

ing, palpitations, anxiety, tremulousness headache, visual disturbances, (burred or double 
vision), slurred speech, paraesthesia, of the mouth and fingers, alterations in behaviour, and 
impaired mental or intellectual ability. If not treated, it may lead convulsions and coma.

 - Lipoatrophy or lipohypertrophy. (Administered SC).
 - Local or systemic hypersensitivity reactions, including urticaria, angioedema and very rare-

ly anaphylactic reactions.
 - Weight gain and hypokalaemia.

• Drug interactions
 - Anabolic steroids, alcohol, ACE inhibitors, aspirin, fenfluramine, monoamine oxidase inhib-

itors, and octeotride; reported also with captopril, enalapril, clofibrate, guanethidine, meben-
dazole and oxytetracycline: enhance hypoglycaemic effect, may decrease insulin requirements.

 - Adrenaline, chlorpromazine, oral contraceptives, thiazide diuretics, and thyroid hormones; 
and also reported with chlordiazepoxide, diltiazem, dobutamine, gemfibrozil: antagonize hy-
poglycaemic effect, may increase insulin requirements.

• Precautions
 - Infections, renal impairment or failure, surgery, drug interactions, excessive exercise, smok-

ing, travelling, menstruation, morning hyperglycemia. Pregnancy and neonates.
 - Patients themselves should control blood and urine glucose, and urine ketone
 - Loss of warning of hypoglycaemia is a common problem among insulin-treated patients and 

can be a serious hazard, especially for drivers.
 - Careful monitoring should be taken when change from beef or porcine to human sequence insulin.
 - Hypersensitivity to protamine.

Pharmaceutical information

• Dosage form into EDL
 - INSULIN NPH HM 100 U/mL. 10 mL VIAL.

• Storage
 - Storage in a refrigerator at 2-8 °C, protected from light, and not be allowed to freeze.
 - At room temperature: can be used one moth after opening.
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INSULIN REGULAR HM OR SOLUBLE INSULIN
 

General information
Regular or soluble insulin is a short-acting form of insulin. It is the only appropriate form for use 

in diabetic emergencies and at the time of surgery. It can be given IV, IM and SC.

Clinical information
• Indications

 - Type 1 (IDDM) & type 2 (NIDDM ) diabetes mellitus

• Pregnancy  
 - No contraindication, insulin doesn’t cross placenta.

• Lactation  
 - No contraindication Excretion in breast milk unknown.

• Dosage and administration
 - By subcutaneous injection according to the patient’s requirements 0.5-1 units/kg/day.
 - IV in emergencies. 

• Side effects and toxicity
 - Hypoglycaemia (most frequent). Symptoms of hypoglycaemia include hunger, pallor, sweat-

ing, palpitations, anxiety, tremulousness headache, visual disturbances, (burred or double 
vision), slurred speech, paraesthesia, of the mouth and fingers, alterations in behaviour, and 
impaired mental or intellectual ability. If not treated, it may lead convulsions and coma.

 - Lipoatrophy or lipohypertrophy. (Administered SC).
 - Local or systemic hypersensitivity reactions, including urticaria, angioedema and very rare-

ly anaphylactic reactions.
 - Weight gain and hypokalaemia.

• Drug interactions
 - Anabolic steroids, alcohol, ACE inhibitors, aspirin, fenfluramine, monoamine oxidase in-

hibitors, and octeotride; reported also with captopril, enalapril, clofibrate, guanethidine, 
mebendazole and oxytetracycline: enhance hypoglycaemic effect, may decrease insulin re-
quirements.

 - Adrenaline, chlorpromazine, oral contraceptives, thiazide diuretics, and thyroid hormones; 
and also reported with chlordiazepoxide, diltiazem, dobutamine, gemfibrozil: antagonize hy-
poglycaemic effect, may increase insulin requirements.

• Precautions
 - Infections, renal impairment or failure, surgery, drug interactions, excessive exercise, smok-

ing, travelling, menstruation, morning hyperglycemia. Pregnancy and neonates.
 - Patients themselves should control blood and urine glucose, and urine ketone
 - Loss of warning of hypoglycaemia is a common problem among insulin-treated patients and 

can be a serious hazard, especially for drivers.
Careful monitoring should be taken when change from beef or porcine to human sequence insulin.

Pharmaceutical information
• Dosage form into EDL

 - INSULIN REGULAR HM 100 U/mL. 10 mL VIAL.

• Storage
 - Storage in a refrigerator at 2-8 °C, protected from light, and not be allowed to freeze.
 - At room temperature: can be used one moth after opening.
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METFORMIN
General information

Metformin is the only available biguanide, has a different mode of action from the sulphony-
lureas and is not interchangeable with them.

It exerts its effect mainly by decreasing gluconeogenesis and by increasing peripheral utilization 
of glucose; since it only acts in the presence of endogenous insulin it is only effective in diabetics 
with some residual functioning pancreatic islet cells.

Hypoglycaemia is not usually a problem with metformin, and it has a lower incidence of weight 
gain

It should be included in the therapy of all type 2 diabetic patients (if tolerated and not contra-
indicated) because it is the only oral hypoglycaemic medication proven to reduce the risk of total 
mortality and cardiovascular death.

Clinical information

• Indications
 - Non-insulin-dependent diabetes (diabetes of obesity), when strict dieting has failed, since it 

works primarily to promote the uptake and utilization of glucose, induces a mild anorexia 
and thereby helps to reduce or control weight. 

• Pregnancy risk factor B 

• Lactation
 - Enters breast milk. / Not recommended.

• Dosage and administration
 - Initial: 500 mg  q12 hours or 850 mg/day with meals, increase q1-2 weeks
 - Maintenance: 1500-2550 mg/day divided q 8-12 hours with meal.
 - Maximum: 2550mg/day.

• Contraindications
 - Mild renal impairment. Hepatic impairment.
 - Situations which might predispose to lactic acidosis: severe dehydration, infection, shock, 

severe heart failure, myocardial infarction, hepatic impairment, alcohol dependence, use of 
x-ray contrast media, 

 - Diabetic coma and ketoacidosis.
 - Hypersensitivity.

• Side effects and toxicity
 - Gastrointestinal disturbances. Anorexia, nausea, vomiting, transient diarrhoea.
 - Lactic acidosis (most likely to occur in patients with renal impairment). Lactic acidosis 

symptoms are: nausea, vomiting, hyperventilation, malaise and abdominal pain.
 - Decreased vitamin B12 absorption.
 - Hypoglycaemia if overdosage.
 - Metallic taste.

• Drug interactions
 - Alcohol: risk of lactic acidosis.
 - Cimetidine: inhibits renal excretion of metformin (increased plasma concentration).
 - Ketotifen (antihistamine): depressed trombocyte count.
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 - ACE inhibitors; alcohol; anabolic steroids; MAOI antidepressants; beta-blockers; testoster-
one; cimetidine: enhance hypoglycaemic effect.

 - Diazoxide; glucocorticoids; loop and thiazide diuretics; oral contraceptives: antagonize hy-
poglycaemic effect.

 - Sulphonylurea anti-diabetics: it may cause a serious fall in blood glucose!
 - Nifedipine, lithium: may impair glucose tolerance.

• Precautions
 - May provoke lactic acidosis: withdraw treatment! Patients should be advised to look out for 

lactic acidosis symptoms. 
 - Caution in patients with renal impairment.
 - Insulin treatment is almost always required in surgery and medical emergencies, and before 

elective surgery.
 - Monitor dose and response very carefully if used alongside a sulphonylurea anti-diabetic.

Pharmaceutical information

• Dosage form into EDL
 - METFORMIN immediate release 850 mg TABLETS.

• Storage
 - Store at room temperature, protect from light and moisture.
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18.4  OVULATION INDUCERS

Ovulation inducers are anti-oestrogens drugs. They induce gonadotrophin release by occupying 
oestrogen receptors in the hypothalamus, thereby interfering with feed-back mechanism; chorionic 
gonadotrophin is sometimes used as an adjunct.

They are used in the treatment of female infertility due to oligomenorrhoea or secondary amenor-
rhoea (e.g. associated with polycystic ovarian disease).patients should be warned that there is a risk 
of multiple pregnancies (rarely more than twins).

• CLOMIPHENE
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CLOMIPHENE=CLOMIFENE
 

General information
Clomiphene has both oestrogenic and anti-oestrogenic properties.

Clinical information

• Indications
 - Anovulatory infertility.

• Pregnancy category X

• Lactation 
 - Excretion in breast milk unknown/use caution.

• Dosage and administration
 - 50 mg/day for 5 days. Second and third course of 100 mg/day for 5 days may be given. 

• Contraindications
 - Hepatic disease.
 - Ovarian cysts not due to PCOS.
 - Hormone dependent tumors or abnormal uterine bleeding of undetermined cause.
 - Pregnancy. RISK FACTOR X .
 - Uncontrolled thyroid or adrenal dysfunction.
 - Organic intracranial lesion such as pituitary tumour.

• Side effects and toxicity
 - Visual disturbances (withdraw), ovarian hyperstimulation (withdraw), hot flushes, abdomi-

nal discomfort.
 - Occasionally nausea, vomiting, depression, insomnia, breast tenderness, headache, inter-

menstrual spotting, menorrhagia, endometriosis, convulsions, weight gain, rashes dizziness, 
hair loss.

• Drug interactions
 - There are no known significant interactions involving an increase or decrease in clomiphene 

effect.

• Precautions
 - Long-term cyclical therapy is not recommended
 - Polycystic ovary syndrome (enlargement of ovarian cysts). 
 - Ovarian hyperstimulation syndrome.
 - Uterine fibroids.
 - Ectopic pregnancy and incidence of multiple births increased (consider ultrasound monitoring).
 - Visual symptoms; these may affect the ability to drive and operate machinery.

Pharmaceutical information

• Dosage form into EDL
 - CLOMIPHENE CITRATE 50 mg TABLETS.

• Storage
 - Protect from light.
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18.5 PROGESTOGENS

 - Progestogens are sex hormones.

 - There are two main groups of progestogens:

 - Progesterone and its analogues: MEDROXYPROGESTERONE

 - Testosterone analogues: NORETHISTERONE

 - Progesterone and its analogues are less androgenic than testosterone derivatives.

 - USE IN HORMONE REPLACEMENT THERAPY: in post-menopausal women receiving 
long-term oestrogen therapy for hormone replacement, a progestogen needs to be added to 
prevent cystic hyperplasia of the endometrium and possible transformation to cancer.

 - Progestogens also have a role in some types of neoplastic disease.

• MEDROXYPROGESTERONE
• NORETHISTERONE
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MEDROXYPROGESTERONE
 

General information
Medroxyprogesterone is an analogue of progesterone.

Clinical information

• Indications
 - Dysfunctional uterine bleeding, secondary amenorrhoea and moderate endometriosis.
 - Also: contraception (see section 18.3.1. above).
 - Reduction of endometrial hyperplasia.
 - Management of endometriosis associated pain.

• Dosage and administration
 -  5-10 mg/day for 5-10 days beginning on 16th-21st day of cycle. Repeated for 2 cycles in 

dysfunctional uterine bleeding and 3 in secondary amenorrhoea.
 - Endometriosis 104 mg SC (Depo SC) every 3 months
 - Amenorrhea: oral: 5-10 mg/day for 5-10 days.
 - Contraception: 150 mg, IM, every 3 months.
 - Endometrial cancer:  IM 400-1000 mg /week.

• Contraindications
 - Pregnancy
 - Undiagnosed vaginal bleeding, severe arterial disease, breast or genital tract carcinoma.
 - Hepatic impairment or active liver disease.
 - Porphyria.
 - Thrombophlebitis.
 - Missed abortion.
 - Known hypersensitivity to the product.

• Side effects and toxicity
 - Acne, urticaria, fluid retention, weight changes, gastro-intestinal disturbances, changes in 

libido, breast discomfort, premenstrual symptoms, irregular menstrual cycles.
 - Also depression, insomnia, somnolence, alopecia, hirsutism, anaphylactoid-like reaction; 

rarely jaundice.

• Drug interactions
 - Cyclosporin: increased plasma-cyclosporin concentration (inhibition of metabolism)
 - Aminoglutethimide (hormone antagonist): reduces plasma concentration of medroxypro-

gesterone.
 - Effectiveness may be considerably reduced by interaction with drugs that induce hepatic 

enzyme activity such as nevirapine (antiviral), carbamazepine (antiepileptics), griseofulvin 
(antifungals), phenytoin, phenobarbitone, primidone, topiramate, modafinil, oral retinoids 
and, above all the rifamycins (rifabutin and rifampicin).

 - Anticoagulants: antagonism of anticoagulant effect of nicoumalone, phenidione and warfarin.

• Precautions
 - Diabetes, hypertension, cardiac or renal disease.
 - Lactation.

Pharmaceutical information

• Dosage form into EDL
 - MEDROXIPROCESTERONE ACETATE 5 mg TABLETS.
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NORTHISTERONE =NORTHINDRONE 
General information

Norethisterone is a progestagen with mild oestrogenic and androgenic activity. 

Clinical information
• Indications

 - Endometriosis. 
 - Dysfunctional uterine bleeding and amenorrhea.
 - Oral contraceptives (see above). 

• Pregnancy risk factor X
• Lactation

 - Enters breast milk/use caution.
• Dosage and administration

 - Endometriosis: 10-15 mg/day for 3-6 months, starting the 5th day of cycle.
 - Dysfunctional uterine bleeding and amenorrhea: 2.5-10mg/day for 10 days.
 - Menstrual cycle.

• Contraindications
 - Pregnancy
 - Undiagnosed vaginal bleeding, severe arterial disease, breast or genital tract carcinoma.
 - Hepatic impairment or active liver disease.
 - Porphyria
 - History in pregnancy of idiopathic jaundice Severe pruritus or pemphigoid gestationis
 - Known hypersensitivity to the product.
 - History of current thrombophlebitis or venous thromboembolic disorders (DVT, PE).

• Side effects and toxicity
 - Acne, urticaria, fluid retention, weight changes, gastro-intestinal disturbances, changes in 

libido, breast discomfort, premenstrual symptoms, irregular menstrual cycles. Liver distur-
bances and jaundice.

 - Also depression, insomnia, somnolence, alopecia, hirsutism, anaphylactoid-like reaction.
 - Exacerbation of epilepsy and migraine.
 - Optic neuritis and retinal vascular thrombosis.

• Drug interactions
 - Cyclosporin: increased plasma-cyclosporin concentration (inhibition of metabolism)
 - Aminoglutethimide (hormone antagonist): reduces plasma concentration of norethisterone.
 - Effectiveness may be considerably reduced by interaction with drugs that induce hepatic 

enzyme activity such as nevirapine (antiviral), carbamazepine (antiepileptics), griseofulvin 
(antifungals), phenytoin, phenobarbitone, primidone, topiramate, modafinil, oral retinoids 
and, above all the rifamycins (rifabutin and rifampicin).

 - Anticoagulants: antagonism of anticoagulant effect of nicoumalone, phenidione and warfarin.
• Precautions

 - Diabetes, hypertension, hyperlipidemia, cardiac or renal disease.
 - Use caution in women with depression.
 - Use has been associated with retinal vascular lesions; discontinue pending examination in 

case of sudden vision loss, sudden onset of proptosis, diplopia or migraine.
 - Use caution in patients with diseases which may be exacerbated by fluid retention, including 

asthma, epilepsy, and migraine, cardiac or renal dysfunction.

Pharmaceutical information

• Dosage form into EDL
 - NORETHISTERONE 5 mg TABLETS.
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18.6  THYROID HORMONES AND ANTITHY-
ROID DRUGS

The principal role of thyroid gland is to regulate tissue metabolism through production of the thy-
roid hormones.  In infants and children thyroid hormones are also necessary in appropriate amounts 
for the development of the CNS and for normal growth and bone maturation.   Hyper-function of the 
thyroid gland results in hyperthyroidism, Grave’s disease and thyroid storm, while reduced function 
results in hypothyroidism and myxoedema. The production of the thyroid hormones, T4 and T3, is 
dependent on an adequate supply of dietary iodine.

This chapter includes:

A thyroid hormone for use in hypothyroidism: THYROXINE
 
And as anti-thyroid agents, to reduce excessive thyroid function:

 
Specifically, an imidazole derivative:  
METHIMAZOLE
And a thiouracil derivative: 
PROPYLTHIOURACIL

• METHIMAZOLE
• PROPYLTHIOURACIL
• THYROXINE (SODIUM SALT)
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METHIMAZOLE 
 

General information
Methimazole is a thiourea derivative which acts blocking the production of thyroid hormones 

through inhibition of thyroid peroxidase.  The half-life is from 4 to 14 hours. 

Clinical information

• Indications
 - Hyperthyroidism, including Grave’s disease.
 - Preparation of hyperthyroid patients for surgery, as an adjunct radio-iodine therapy.
 - Thyroid storm.

• Pregnancy category D

• Lactation 
 - Enters breast milk/contraindicated.

• Dosage and administration
 - ADULT: 20 to 60 mg daily until euthyroid, then reduce the dose progressively to a mainte-

nance dose  between 5 and 15 mg. Therapy is given usually for 18 months
 - CHILD: initial dose of 0.4 mg/kg/day in 3 divided doses, maintenance dose: 0.2mg/kg/day.

in 3 divided doses up to 30mg/24 hours maximum. adjusted according to response.

• Contraindications
 - Pregnancy risk factor D: Anti-thyroid treatment can be used in low doses during pregnancy; 

higher doses have been associated with neonatal goitre and hypothyroidism.
 - Lactation: Is excreted in the breast milk; if the drug has to be given long-term, it may be 

better to avoid breast-feeding

• Side effects and toxicity
 - Agranulocytosis, the most serious adverse reaction occurs in an incidence of about 1%.
 - Nausea, vomiting, mild gastrointestinal disturbances, headache, rashes and pruritus, arthral-

gia, and rarely alopecia.

• Drug interactions
 - Anticoagulants: the effect of anticoagulants is decreased.

• Precautions
 - Bone marrow suppression: patients should be asked to report symptoms and sings suggestive 

of infection, especially sore throat; a white blood cell should be performed if evidence of 
infection; stop promptly treatment if there is clinical or laboratory evidence of neutropenia.

 - Large goitre and liver disorders.
 - May cause Hypoprothrombinemia and bleeding; use with caution in patients>40 years of age.
 - It may cause severe hepatic reactions. Discontinue in the presence of hepatitis (transaminase 

> 3x upper limit of normal. 

Pharmaceutical information

• Dosage form into EDL
 - METHIMAZOLE   20 mg TABLETS.

• Storage
 - Protect from light.
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PROPYLTHIOURACIL
 

General information
Propylthiouracil is a thiouracil-type antithyroid agent.

Clinical information

• Indications
 - Hyperthyroidism, including Grave’s disease.
 - Preparation of hyperthyroid patients for surgery, as an adjunct to radio-iodine therapy.
 - Thyroid storm.

• Pregnancy category D

• Lactation
 - Enters breast milk/contraindicated.
 - If the drug has to be given after delivery, breast feeding is inadvisable since hypothyroidism 

and goitre can be induced in the infant.   

• Dosage and administration
ADULT: Initial 300 mg daily until thyroid. Maintenance dose is 100-150 mg/day. 

 -  Then reduce gradually to maintenance dose of 50-150 mg/day.
 - CHILD: 50-300 mg/day.

• Side effects and toxicity
 - Agranulocytosis: the most serious adverse reaction.
 - Common: rashes and pruritus
 - Nausea, vomiting, mild gastrointestinal disturbances, headache, arthralgia, and rarely alopecia.
 - Hepatotoxicity: asymptomatic liver damage is not uncommon; more rarely hepatitis, hepatic 

necrosis or encephalopathy and death have occurred.

• Drug interactions
 - Anticoagulants: decreased anticoagulant effect.

• Precautions
 - Low doses (up to 200mg daily) can be used in the first trimester of pregnancy if essential it 

should be switched to methimazole in the second and third trimester because of hepatotoxic-
ity; higher doses have been associated with neonatal goitre and hypothyroidism.

 - Bone marrow suppression: patients should be asked to report symptoms and sings sugges-
tive of infection, especially sore throat; a white blood cell should be performed if evidence 
of infection; stop promptly treatment if clinical or laboratory evidence of neutropenia.

 - Large goitre and liver disorders.
 - Reduce dose in renal impairment.
 - May cause Hypoprothrombinemia and bleeding; use with caution in patients>40 years of age.
 - It may cause severe hepatic reactions. Discontinue in the presence of hepatitis (transaminase 

> 3x upper limit of normal.

Pharmaceutical information

• Dosage form into EDL
 - PROPYLTHIOURACIL 50 mg TABLETS.

• Storage
 - Protect from light.
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THYROXINE
 
General information

Thyroxin (synthetic levothyroxine sodium) is a thyroid hormone used in replacement therapy.

Clinical information

• Indications
 - Hypothyroidism (myxoedema).
 - Diffuse non-toxic goitre, Hashimoto’s thyroiditis, thyroid carcinoma.
 - Neonatal hypothyroidism.

• Pregnancy category A

• Lactation 
 - Enters breast milk/compatible.

• Dosage and administration
 - ADULT: initially 50-100 mcg/day (50 mcg for those over 50 years), before breakfast, ad-

justed in steps of 50 mcg every 3-4 weeks until normal metabolism maintained (100-200 
mcg/day).

 - Cardiac disease: initially 25 mcg/day, adjusted in steps of 25 mcg every 4 weeks
 - INFANT: 10 mcg/day/kg up to a maximum of 50 mcg /day; subsequent therapy should reach 

100 mcg/day by 5 years and 100-200 mcg by 12 years, guided by response.
 - Congenital hypothyroidism:  25 mcg/day, adjusted in steps of 25 mcg every 2-4 weeks until 

mild toxic symptoms appear then reduce dose slightly.
 - Juvenile myxoedema (over 1 year): initially 2.5-5 mcg/kg/day.

• Contraindications
 - Thyrotoxicosis
 - Severe cardiovascular disorders.
 - Uncontrolled adrenal insufficiency. 

• Side effects and toxicity
 - Anginal pain, arrhythmias, palpitations, skeletal muscle cramps, tachycardia.
 - Diarrhoea, vomiting, tremors, restlessness, excitability, insomnia, headache, flushing, sweat-

ing, excessive loss of weight and muscular weakness.

• Drug interactions
 - Analgesics: false low total plasma concentration with phenylbutazone.
 - Anion-exchange resins: cholestyramine reduces absorption of thyroxine.
 - Anti arrhythmics: with amiodarone because contains iodine.
 - Antibacterials (rifampicin); antiepileptics (carbamazepine, phenobarbitone, phenytoin, and 

primidone): accelerates metabolism of thyroxine.
 - Anticoagulants: effect of nicoumalone, phenindione and warfarin is enhanced and the dose 

of these agents may need to be reduced.
 - Beta-blockers: metabolism of propranolol accelerated.
 - Ulcer-healing drugs: sucralfate reduces absorption of thyroxine.

• Precautions
 - Pregnancy: Monitor serum thyrotrophin levels - dosage adjustment may be necessary.
 - Breast-feeding: Small amounts are excreted in breast milk but no problems are known 
 - Since needs may change, instruct patients to report back if they experience any sign suggest-
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ing hyperthyroidism.
 - Cardiovascular disorders (myocardial insufficiency or ECG evidence of myocardial infarc-

tion).
 - Adjust dosage carefully in the elderly, who are unusually sensitive to thyroxin.
 - In diabetes mellitus monitor patients carefully since the dosage of insulin or oral antidiabetic 

drugs may need to be adjusted.
 - Correct any existing adrenal insufficiency before giving thyroxin; such insufficiency could 

result from panhypopituitarism
 - Never use thyroxin in a patient without thyroid deficiency, e.g. in effort to reduce weight.

Pharmaceutical information

• Dosage form into EDL
 - THYROXINE SODIUM 100 mcg TABLETS.
 - THYROXINE SODIUM 50 mcg TABLETS.

• Storage
 - Protect from light.
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18.8 OTHERS

Some other hormones are included in EDL for different uses at hospital level. 

• CALCITONIN
• DANAZOL
• OCTREOTIDE
• SOMATROPIN
• DESMOPRESSIN ACETATE 
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CALCITONIN
 
General information

Endogenous calcitonin is a polypeptide hormone involved in the regulation of calcium and bone 
metabolism. It lowers plasma-calcium concentration by diminishing the rate of bone resorption.

Clinical information 

• Indications
 - Hypercalcaemia (notably when associated with malignant disease).
 - Metastatic bone pain.
 - Osteoporosis.
 - Severe Paget’s disease of bone.

• Pregnancy category C

• Lactation
 - Excretion in breast milk is unknown/not recommended.

• Dosage and administration
 - By slow sc injection 100 IU daily or every second day until a good response is obtained.
 - Then 50-100 IU three times a week for maintenance.
 - Intranasal calcitonin is given 200 units/day in one nostril daily.

• Contraindications
 - Allergy: perform a skin test in patients prone to allergic reactions

• Side effects and toxicity
 - Rhinitis, transient effects are nausea, vomiting, flushing, tingling of hands, unpleasant taste.
 - Inflammatory reaction at injection site. 

• Precautions
 - Breast-feeding: The flow of milk may be inhibited.
 - Skin test should be performed prior to initiating therapy in patients with suspected sensi-

tivity.
 - Safety and efficacy has not been established in paediatrics.

Pharmaceutical information

• Dosage form into EDL
 - CALCITONIN HUMAN SYNTHETIC 50 IU/INJ AMPOULES.

• Storage
 - Protect from light.
 - Store in the refrigerator.
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DANAZOL
 
General information

Danazol is an “attenuated androgen” that inhibits Gonadotropins; it combines androgenic ac-
tivity with antioestorgenic and antiprogestogenic activity.  Because of the latter effects it induces 
atrophy of the endometrium and of breast tissue. 

Clinical information 

• Indications
 - Endometriosis.
 - Mammary dysplasia and gynecomastia (as second line therapy).
 - Menorrhagia and other menstrual disorders.
 - Long-term management of hereditary angioedema.

• Pregnancy risk factor X

• Lactation
 - Enters breast milk/contraindicated.

• Dosage and administration
 - Initial dose: 200-400 mg/day in 2 divided doses for up to 9 months depending on the re-

sponse.
 - Maintenance dose (for endometriosis) 800mg/day in 2 divided doses.

• Contraindications
 - Pregnancy and breast-feeding.
 - Severe hepatic, renal or cardiac impairment.
 - Thromboembolic disease.
 - Undiagnosed genital bleeding. 
 - Androgen dependent tumours.
 - Porphyria.

• Side effects and toxicity
 - Nausea, dizziness, fever, backache, nervousness, mood changes, anxiety, changes in libido, 

vertigo, fatigue, epigastric and pleuritic pain, headache, weight gain.
 - Skin reactions including greasiness, rashes, photosensitivity and exfoliative dermatitis.
 - Menstrual disturbances, vaginal dryness and irritation, flushing and reduction in breast 

size.
 - Musculoskeletal spasm, join pain and swelling, hair loss.
 - Androgenic effects including acne, oily skin, oedema, hirsutism, voice changes and rarely 

clitoris hypertrophy.
 - Temporally metabolic changes, insulin resistance.
 - Thrombotic events, leucopenia, thrombocytopenia, eosinophilia, reversible erythrocytosis.
 - Rarely cholestatic jaundice, pancreatitis, and benign hepatic adenomata.

• Drug interactions
 - Anticoagulants: effect of nicoumalone and warfarin are enhanced.
 - Antiepileptics: inhibits metabolism of carbamazepine.
 - Cyclosporin: inhibits metabolism (increased plasma-cyclosporin concentration).
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• Precautions
 - Be alert for signs of virilisation and withdraw the drug if necessary.
 - The drug could virilize a foetus and one must ensure that patients with amenorrhoea are 

not pregnant. To ensure that no pregnancy is present a reliable (non-hormonal) contracep-
tive method should be used in women of child bearing potential, and treatment should start 
during menstruation.    

 - Avoid in cardiac, hepatic and renal impairment and in the elderly.
 - Polycythaemia, epilepsy, diabetes mellitus, hypotension, and migraine, and lipoprotein dis-

order, history of thrombosis or thromboembolic disease may be deranged by Danazol.

Pharmaceutical information

·	 Dosage form into EDL
- DANAZOL 200 mg CAPSULES.

·	 Storage
- Store in airtight containers and protect from light.
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OCTREOTIDE
 

General information
Octreotride sulphate is a synthetic long-acting analogue to somatostatin (growth hormone inhibitor).  

Clinical information
• Indications

 - Symptomatic management of entero-pancreatic carcinoid tumours and other secretory neo-
plasm, VIPomas, glucagonomas.

 - Acromegaly.
• Pregnancy risk factor B
• Lactation

 - Excretion in breast milk unknown/use caution.
• Dosage and administration

By subcutaneous injection: 
 - Acromegaly:  initial 50 mcg 3 times daily , maintenance  dose :100-200 mcg 3 times daily
 - Carcinoid tumours : Initial 100-600 mcg/day , maintenance dose : 50-750 mcg/day
 - VIPomas: initial 200-300 mcg, maintenance dose 150-750 mcg/day.

• Contraindications
 - Hypersensitivity to Octreotride or any component of the formulation.
 - Side effects and toxicity
 - Gastro-intestinal disorders including anorexia, nausea, vomiting, abdominal pain and bloat-

ing, flatulence, diarrhoea and steatorrhoea.
 - Post-prandial glucose tolerance.
 - Hepatic disturbances reported.
 - Gallbladder motility reduced and gallstones formation reported after long-term treatment 

(avoid abrupt withdrawal since may result in biliary hypercontractility with biliary colic 
and pancreatitis.

 - Pain and irritation at injection site (rotate sites).
 - Sinus bradycardia and chest pain.
 - Hypothyroidism.

• Drug interactions
 - Antidiabetics: in diabetes mellitus may reduce insulin or oral antidiabetic requirements.
 - Cyclosporin: absorption of cyclosporin reduced (reduced plasma concentration).
 - Dopaminergics: increased concentration of bromocriptine.
 - Ulcer-healing drugs: absorption of cimetidine possible delayed.

• Precautions
 - Occasional sudden loss of symptoms and rapid recurrence of severe symptoms.
 - Monitor for signs of pituitary tumour enlargement.
 - In insulinoma may increase depth and duration of hypoglycaemia.
 - In diabetes mellitus may reduce insulin or oral antidiabetic requirements.
 - Monitor thyroid function in long-term therapy.
 - Ultrasound examination of gallbladder before and at intervals of 6-12 months during treatment.
 - Avoid abrupt withdrawal.
 - Use with caution in patients with renal or hepatic impairment.

Pharmaceutical information
• Dosage form into EDL

 - OCTREOTIDE 0.1 mg/mL AMPOULES.
• Storage

 - Should be refrigerated between 2-8 c.
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SOMATROPIN = GRPWTH HORMONE
 

General information
Somatropin is an anabolic hormone secreted by the anterior pituitary which stimulates tissue growth 
and anabolism, and affects fat, carbohydrate and mineral metabolism. 

Clinical information 

• Indications
Children

 - Gonadal dysgenesis (Turner syndrome).
 - Insufficient secretion of growth hormone in children.
 - Growth failure associated with chronic renal insufficiency in children.
 - Treatment of prader willi syndrome.
 - Growth failure in children born small for gestational age.
 - Idiopathic short stature.
 - Short stature or growth failure associated with short stature homeobox gene(SHOX) defi-

ciency.
 - Short stature associated with Noonan syndrome.

Adults
 - Replacement of endogenous growth hormone

• Pregnancy 
 - Category B/C (depending upon manufacturer).

• Lactation 
 - Excretion in breast milk unknown/use caution.

• Dosage and administration
 - Children
 - Chronic renal insufficiency: weekly dosage 0.35mg/kg divided into daily SC injections.
 - Growth hormone deficiency: weekly dosage 0.16-0.24mg/kg divided into equal doses 

6-7days/week.
 - Idiopathic short stature: weekly dosage0.47mg/kg divided into equal doses 6-7days/week.
 - Noonan syndrome: 0.066mg/kg/day.
 - Prader-willi syndrome: weekly dosage 0.24mg/kg divided into equal doses 6-7days/week.
 - SHOX deficiency: weekly dosage 0.35mg/kg divided into equal doses 6-7days/week.
 - Small for gestational age: weekly dosage 0.48mg/kg divided into equal doses 6-7days/week.

Adults
 - Growth hormone deficiency: initial ≤0.004mg/kg/day after 6 weeks therapy may increase 

dose up to 0.016mg/kg/day.

• Contraindications
 - Evidence of tumour activity.
 - After renal transplantation.
 - Somatotropin must not be used for growth promotion in children with closed epiphyses.
 - Hypersensitivity to growth hormone or any component of the formulation.
 - Acute critical illness due to complications following open heart or abdominal surgery.
 - Multiple accidental trauma or acute respiratory failure.
 - Active proliferative or severe nonproliferative diabetic retinopathy.
 - Use in patients with prader willi syndrome without growth hormone deficiency or in patients 

who are severly obese, have a history of upper airway obstruction or sleep apnea, or have 
severe respiratory impairment.
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• Side effects and toxicity
 - Headache, very occasionally proceeding to benign cranial hypertension.
 - Hypothyroidism (common)
 - Fluid retention (peripheral oedema) arthralgia, myalgia, antibody formation, hypothyroid-

ism, reactions at injection site.
 - Leukemia in treated children with growth deficiency is also reported.

• Drug interactions
 - Somatropin may decrease the levels/effects of antidiabetic agents and corticosteroids.
 - The effect of somatropin may be decreased by estrogen derivatives.

 
• Precautions

 - In patients with diabetes mellitus it may be necessary to adjust antidiabetic therapy.
 - Be alert for visual changes with papiloedema.
 - Check for relative deficiencies of other pituitary hormones (hypothyroidism – periodic thy-

roid function recommended).
 - Preferable avoid in malignant disease, slipped epiphysis of the hip, resolved intracranial 

hypertension (monitor closely).
 - Breast-feeding. Interrupt treatment if pregnancy occurs.
 - Funduscopy for papilledema is recommended if severe or recurrent headache, visual prob-

lems, nausea and vomiting occur. 
 - Although there is some evidence that in adults with growth hormone deficiency somatropin 

may increase lean body mass and promote a sense of well-being, its value is disputed and 
there is a risk of acromegalic complications.

 - Untreated/undiagnosed hypothyroidism may decrease response to therapy.

Pharmaceutical information

• Dosage form into EDL
 - SOMATROPIN 12 IU VIAL.

• Storage
 - Store at refrigerator 2º to 8º C.
 - Store in airtight container.
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DESMOPRESSIN ACETATE 
 

General information
 Synthetic polypeptide analog of arginine vasopressin (antidiuretic hormone [ADH]); reduces urinary 
output and plasma osmolality and increases urine osmolality, as well as dose-dependent increases 
in plasma factor VIII (antihemophilic factor), plasminogen activator, and, to a lesser degree, factor 
VIII-related antigen and ristocetin cofactor activities.

Clinical information

• Indications
 - Diabetes Insipidus
 - Polyuria and Polydipsia
 - Primary Nocturnal Enuresis
 - Hemophilia A
 - von Willebrand Disease
 - Uremia
 - Diagnostic Uses
 - Sickle Cell Anemia

• Pregnancy risk factor B

• Lactation
 - Not known whether drug is distributed into milk; use with caution.

• Dosage and administration
Diabetes insipidus

 - Adults and children older than age 12: 0.05 mg P.O. b.i.d.; adjust dosage based on patient 
response. Or 0.1 to 0.4 ml (10 to 40 mcg) daily intranasally as a single dose or in two or 
three divided doses. Or 0.5 ml (2 mcg) to 1 ml (4 mcg) daily I.V. or subcutaneously, usually 
in two divided doses.

 - Children ages 3 months to 12 years: 0.05 to 0.3 ml/day intranasally in one or two divided 
doses

Hemophilia A; von Willebrand’s disease type I
 - Adults and children: 0.3 mcg/kg I.V.; May repeat dose if needed. Or 300 mcg of intranasal 

solution containing 1.5 mcg/ml; for patients weighing less than 50 kg (110 lb), total dosage 
of 150 mcg (one spray of solution containing 1.5 mg/ml into a single nostril) is usually suf-
ficient. If needed to maintain hemostasis during surgery, give intranasal dose 2 hours before 
surgery or give I.V. dose 30 minutes before surgery.

Primary nocturnal enuresis
 - Children ages 6 and older: Initially, 20 mcg intranasally at bedtime. Maximum dosage is 40 

mcg/day.

• Contraindications
 - Known hypersensitivity to desmopressin acetate or any ingredient in the formulation.
 - Moderate to severe renal impairment (Clcr <50 mL/minute).
 - Hyponatremia or a history of hyponatremia.

• Side effects and toxicity
The most common side effects of desmopressin are: headaches, facial flushing, nausea, hypona-

tremia and seizures
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• Drug interactions
 - Carbamazepine, chlorpropamide, pressor drugs: potentiation of desmopressin effects.

• Precautions
 - Cardiovascular Effects: Changes in BP resulting in either a slight increase in BP which may 

respond to dosage reduction, or a transient decrease in BP or a compensatory increase in 
heart rate reported infrequently.

 - Thrombotic events (e.g., thrombosis, acute cerebrovascular thrombosis, acute MI) reported 
rarely in patients predisposed to thrombus formation; causal relationship to drug not deter-
mined.

 - Use with caution in patients with coronary artery insufficiency and/or hypertensive cardio-
vascular disease or in patients predisposed to thrombus formation.

 - Diseases Associated with Fluid and Electrolyte Imbalances
 - Use with caution in patients with conditions associated with fluid and electrolyte imbalances 

(e.g., cystic fibrosis, heart failure, renal disorders); these patients are prone to hyponatremia. 
 - Diabetes Insipidus or Polyuria and Polydipsia Associated with Head Trauma or Surgery: 

Monitor urine volume and osmolality, and in some cases, plasma osmolality.
 - Primary Nocturnal Enuresis: Monitor serum electrolytes at least once if therapy is continued 

for >7 days.
 - Hemophilia A: Monitor factor VIII and factor VIII/ristocetin cofactor (von Willebrand fac-

tor) activities, factor VIII antigen concentrations, and aPTT. Determine factor VIII coagulant 
activity prior to initiating therapy for hemostasis; do not rely upon drug if factor VIII coag-
ulant activity is <5% of normal.

 - von Willebrand Disease: Monitor factor VIII and factor VIII/ristocetin cofactor activities 
and factor VIII/von Willebrand factor antigen concentrations to ensure an adequate response 
is being achieved; determination of skin bleeding time also may be useful

Pharmaceutical information

• Dosage form into EDL
 - DESMOPRESSIN ACETATE 0.1 mg/mL INTRANASAL
 - DESMOPRESSIN ACETATE 0.2 mg TABLET 

• Storage
Intranasal Solution

 - Commercially available nasal solutions preserved with benzalkonium chloride: Controlled 
room temperature (20–25°C, not to exceed 25°C); store container in upright position.

 - Commercially available nasal solutions preserved with chlorobutanol: 2–8°C; stable for 3 
weeks at controlled room temperature (20–25°C).

 - Commercially available nasal solutions containing 1.5 mg of drug per mL: Discard 6 months 
after opening.

Oral Tablets
 - Store at 20–25°C; avoid exposure to excessive heat or light.
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19.  IMMUNULOGICALS

Described in this section are immunological agents used for active and passive immunization and 
a diagnostic agent.

Active immunization is a process of increasing resistance to infection whereby microorganisms 
or products of their activity act as antigens and stimulate certain body cells to produce antibodies 
with specific protective capacity. It may be a natural process following recovery from an infection, 
or an artificial process following the administration of vaccines. 

Passive immunization, which results in immediate protection of short duration, may be achieved 
by the administration of antibodies themselves, usually in the form of antisera or immunoglobulins.

STORAGE AND USE 
 - Special care must be taken to store all vaccines and other immunological products appropri-

ately, otherwise the preparations may become denatured and totally ineffective. 
 - Refrigerated storage is necessary; many vaccines need to be stored at 2-8 °C and some need 

to be stored at – 20 °C.
 - Some vaccines should be protected from light.
 - Unused vaccine in multi-dose vials and without an indicator must be discarded at the end of 

the session. 
 - Unused vaccines should be disposed of by incineration. 

19.1. DIAGNOSTIC AGENTS

19.2. SERA & IMMUNOGLOBULIN

19.3. VACCINES
 

19.1. DIAGNOSTIC AGENTS

• TUBERCULIN PURIFIED PROTEIN DERIVATIVE (PPD)
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TUBERCULIN (PPD)
General information

Tuberculin Purified Protein Derivative (PPD) is used as a diagnostic agent to test for hypersensi-
tivity to tuberculoprotein. A person showing specific sensitivity to tuberculin is considered to have 
been infected, though the infection may be inactive. 

Clinical information 

• Indications
 - Diagnosis of persons infected with the tubercle bacillus.

• Pregnancy risk factor C 

• Lactation
 - Not known if excreted in breast milk.

• Dosage and administration
 - In the Mantoux Test :0.1ml intradermal injection of PPD:
 - Routine: 10 units PPD 0.05 ml for children, 0.1 ml for children over 1 year of age
 - Special (hypersensitive or TB suspected): 1 unit of PPD.
 - Special (low sensitivity): 100 units of PPD.

• Side effects and toxicity
 - Pain and pruritus at the injection site, occasionally with vesiculation, ulceration or necrosis 

in highly sensitive persons.
 - If given to patients with tuberculosis a severe reaction may occur.
 - Granuloma has been reported.
 - Hypersensitivity reactions including anaphylaxis occasionally occur.

• Precautions
 - Tuberculin testing should not be carried out within 4 weeks of receiving a live viral vaccine 

since response to tuberculin may be inhibited.
 - Also, sensitivity to tuberculin may be diminished in viral or severe bacterial infections in-

cluding severe tuberculosis itself as well as HIV infection,; neoplastic disease (particularly 
lymphoma or sarcoidosis),  use of corticosteroid or immunosuppressive therapy; UV light 
treatment; chronic renal failure; or malnutrition.

Tuberculin may be adsorbed onto the surface of syringes and should be administered immedi-
ately after the syringe has been filled.

Pharmaceutical information

• Dosage form into EDL
 - TUBERCULIN (PPD) VIAL.

• Storage
 - Store at 2 °C to 8 °C. Not to be allowed to freeze. 
 - Protect from light.
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19.2. SERA & IMMUNOGLOBULIN

Immunity with immediate protection against certain infective organism can be obtained by in-
jecting a preparation made from plasma of immune individuals with adequate level of antibody for 
that disease.

This passive immunity lasts only few weeks; after which it can, if necessary, be repeated.

Antibodies of human origin are usually termed immunoglobulins. The term antiserum is applied 
to material prepared in animals

Human immunoglobulins have replaced immunoglobulins of animal origin which were frequent-
ly associated with hypersensitivity reactions.

• ANTITETANUS HUMAN IMMUNOGLOBULIN
• ANTI-SNAKE VENOM SERUM
• ANTI-SCORPION SERUM
• HEPATITIS B IMMUNOGLOBULIN SERUM
• IMMUNOGLOBULIN G (HUMAN)
• IMMUNOGLOBULIN HUMAN ANTI D
• RABIES IMMUNOGLOBULIN
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ANTI-TETANUS IMMUNOGLOBULIN
General information

Human tetanus immunoglobulin provides immediate passive immunization against tetanus. It is 
obtained from plasma containing specific antibodies against the toxin of Clostridium tetani. 

Clinical information

• Indications
 - Management of tetanus-prone wounds in persons who are previously unimmunised, whose 

immunization history is unknown and those who received their last dose of tetanus vaccine 
more than 10 years previously.

 - Also treatment of tetanus.
 
• Pregnancy risk factor C 

 - It is recommended for wound management to prevent tetanus in pregnant women.

• Lactation 
 - No contraindication.

• Dosage and administration
 - By IM injection  in the upper thigh or deltoid muscle; 
 - Prophylaxis:

Usual children dose is 4 units/kg < 7 years, some recommend 250 units for children> 7 years
 - Usual adult dose 250 IU (together with tetanus vaccine).
 - If more than 24 hours have elapsed since the wound was sustained, if there is a risk of heavy 

contamination, or following burns:  500 IU should be given irrespective of immunization 
history. 

 - Treatment of tetanus: by IM injection, 500-6000 units given at different sites.

• Side effects and toxicity
 - Local reaction with pain and tenderness at injection site.
 - Hypersensitivity reactions including rare anaphylactic reactions.
 - Systemic reactions with fever, chills, facial flushing, headache and nausea.

• Drug interactions
 - Antibodies in  immunoglobulin preparations may interfere with the immune response to live 

virus vaccines such as measles, mumps, polio and rubella; which should be given at least 3 
weeks before or 3 months after an injection of normal immunoglobulin (this does not apply 
to yellow fever).

• Precautions
 - The immunoglobulin should not be injected at the same site or in the same syringe as a tetanus 

vaccine.

Pharmaceutical information

• Dosage form into EDL
 - ANTI-TETANUS IMMUNOGLOBULIN 250 IU/ml, 1 ml VIAL.

• Storage
 - Store protected from light in a sealed, colourless, glass container 
 - Store at 2º to 8º C.
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ANTI-SNAKE VENOM SERUM
General information

Anti-snake venom serum is a sterile preparation containing specific antibodies that combine with 
and neutralize the specific toxins inoculated by venomous snake bites.

In Palestine there are two kinds of venomous snake: coloured snake and black snake.  

Clinical information

• Indications
 - Post-exposure treatment to patients who have been bite by a snake.

• Dosage and administration
 - 5 ampouls diluted in 250 mL isotonic saline to be given 4 mL/minute by iv infusion. 
 - CHILDREN: same dose as ADULTS.

• Contraindications
 - Known hypersensitivity to the preparation.

• Side effects and toxicity
 - Anaphylaxis may occur with hypotension, dyspnoea, urticaria and shock.
 - Serum sickness.

• Precautions
 - Sensitivity testing should be performed before the administration of antisera.
 - The patient must be kept under observation after administration of full dose of antisera.
 - Adrenaline injection and resuscitation facilities should be available for use in case of shock.

Pharmaceutical information

• Dosage form into EDL
 - ANTI-SNAKE VENOM SERUM.

• Storage
 - Store in the refrigerator at 4º C.



Page 554

ANTI-SCORPION SERUM =SCOR-
PION VENOM ANTISERA
General information

Anti-scorpion serum is a sterile preparation containing specific antibodies that combine with and 
neutralize specific toxin inoculated by scorpion stings. It should be given with the least possible 
delay. 

Some of the most dangerous and potentially fatal species of scorpion are found in the Middle East 
such as Leiurus quinquestriatus and Androctonus amoreuxi. 

Clinical information
 

• Indications
 - Post-exposure treatment of poisoning from the stings of the scorpion species mentioned 

above.

• Dosage and administration
 - By IM or SC injection as soon as possible. Use the same dose for children as adults, usually 

1 to 3 ampoules, repeating if no improvement is observed after one hour; maximum total 
dose 10 ampoules. 

 - By very slow IV injection diluted 1:3 in isotonic normal saline solution: in case of severe poi-
soning, usually 1-3 ampoules, repeat if no improvement is observed after one hour; maximum 
dose 10 ampoules.

 - Dosage must be increased when: the time between sting and treatment is protracted; the sting 
is in the head, neck or shoulder.

• Contraindications
 - Known hypersensitivity to the preparation.

• Side effects and toxicity
 - Anaphylaxis may occur with hypotension, dyspnoea, urticaria and shock.
 - Serum sickness.

• Precautions
 - Sensitivity testing should be performed before the administration of antisera.
 - The patient must be kept under observation after administration of a full dose of antiserum.
 - Adrenaline injection and resuscitation facilities should be available for use in case of shock.

Pharmaceutical information

• Dosage form into EDL
 - ANTI-SCORPION SERUM AMPOULES.

• Storage
 - Store from 2º to 8º C, and not be allowed to freeze.
 - Discard if the solution appears cloudy.
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HEPATITIS B IMMUNOGLOBULIN
General information

Hepatitis B immunoglobulin is used for passive immunization of persons exposed to hepatitis B 
virus including exposure by sexual contact.

Clinical information

• Indications
 - Pre- and post-exposure prophylaxis in association with the vaccine for the prevention of 

infection in laboratory and other personnel who have been accidentally inoculated with hep-
atitis B virus and in infants born to mothers who have become infected with this virus in 
pregnancy or who are high risk carriers.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk unknown/use caution.

• Dosage and administration
 - ADULT: by IM or very slow iv injection, 500 IU in a single dose.
 - CHILDREN under 10 years: 300 IU in a single dose. 
 - NEWBORN: 200 IU immediately after birth.

• Contraindications
 - Known hypersensitivity to the preparation.

• Side effects and toxicity
 - Chills, headache, fever, nausea, vomiting, cutaneous reactions, arthralgia, and mild back pain.
 - Rarely fall in blood pressure and isolated cases of anaphylactic reactions.

• Drug interactions
 - Antibodies in immunoglobulin preparations may interfere with the immune response to live 

virus vaccines such as measles, mumps, polio and rubella; which should be given at least 3 
weeks before or 3 months after an injection of normal immunoglobulin (this does not apply 
to yellow fever, oral polio and inactivated virus vaccine or toxoids).

• Precautions
 - Inject clear solutions only.
 - Administer as soon as possible.

Pharmaceutical information

• Dosage form into EDL
 - HEPATITIS B IMMUNOGLOBULIN IM SERUM 5 mL VIAL
 - HEPATITIS B IMMUNOGLOBULIN IV SERUM 2 mL VIAL

• Storage
 - Store from 2º to 8º C. 
 - Do not freeze.
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IMMUNOGLOBULIN G (HUMAN)
General information

Immunoglobulin G

Clinical information

• Indications
 - Primary immunodeficiency.
 - Idiopathic Thrombocytopenic Purpura.
 - Chronic inflammatory demyelinating polyneuropathy.
 - Prevention of coronary artery aneurysm associated with Kawasaki disease.
 - Prevention of bacterial infection in B-cell chronic lymphocytic leukaemia.

• Pregnancy risk factor C 
 - Use only if clearly needed.

• Dosage and administration
 - Individualized by iv infusion at 0.01-0.02 mL/kg/min for 15 min, increasing to a maximum 

of 0.08 mL/kg/min, from 0.4 to 1 g/kg, dose will be from 200-1000 mg/kg/day..

• Contraindications
 - Known hypersensitivity to the preparation.

• Side effects and toxicity
 - Headache, chills, fever, vomiting, allergic reactions, nausea, arthralgia and mild back pain.
 - Dyspnoea and tachycardia.
 - Rarely aseptic meningitis, nephrotoxicity, falls in blood pressure.
 - Isolated cases of anaphylactic shock.

• Drug interactions
 - Antibodies in immunoglobulin preparations may interfere with the immune response to live 

virus vaccines such as measles, mumps, polio and rubella; which should be given at least 3 
weeks before or 3 months after an injection of normal immunoglobulin (this does not apply 
to yellow fever, oral polio and inactivated virus vaccine or toxoids).

Pharmaceutical information

• Dosage form into EDL
 - IMMUNOGLOBULIN G HUMAN 5% INFUSION 100 mL VIAL 

• Storage
 - Store at temperature below 25º C.
 - Protect from light. 
 - Do not freeze.
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IMMUNOGLOBULIN ANTI D
General information

Immunoglobulin anti D is used to prevent the production of anti-D antibodies in rhesus negative 
individuals.

Clinical information

• Indications
 - Prevention of the production of anti-D antibodies in rhesus negative individuals following 

exposure to rhesus-positive red blood cell: prevention of rhesus haemolytic disease of the 
new born. 

 - It should be administered following any sensitizing episode within 72 hours (e.g. abortion, 
miscarriage and birth) 

• Pregnancy risk factor C 
 - Safe use for pregnant women, and it doesn’t harm the foetus.

• Lactation
 - Does not enter breast milk.

• Dosage and administration
 - By IM injection, 300 mcg at 28 weeks gestation in pregnancy; 120 mcg following sensitizing 

episodes.

• Contraindications
 - Known hypersensitivity to human globulin or other plasma protein.

• Side effects and toxicity
 - Discomfort and swelling at the site of injection.
 - Rarely anaphylactic reactions.

• Drug interactions
Antibodies in immunoglobulin preparations may interfere with the immune response to live vi-
rus vaccines such as measles, mumps, polio and rubella; which should be given at least 3 weeks 
before or 3 months after an injection of normal immunoglobulin (this does not apply to yellow 
fever, oral polio and inactivated virus vaccine or toxoids).

Pharmaceutical information

• Dosage form into EDL
 - IMMUNOGLOBULIN HUMAN ANTI D 250 mcg VIAL.

• Storage
 - Store from 2º to 8º C. Do not freeze.
 - Discard any unused portion.
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RABIES IMMUNOGLOBULIN 
General information

Rabies immunoglobulin provides immediate passive immunization against rabies. 

Clinical information 

• Indications
 - In conjunction with active immunization (vaccine), the immunoglobulin is used for post-ex-

posure treatment of patients who have been bitten by rabid animals or animals suspected of 
being rabid.

• Pregnancy risk factor C 
 - Pregnancy is not a contraindication to postexposure prophylaxis.

• Lactation
 - no contraindication

• Dosage and administration
 - Injected at the bite site and also given intramuscularly, 20 IU/kg body weight, as soon as 

possible.
 - SEE PALESTINIAN NATIONAL PROTOCOLS OF TREATMENT for dosage  

• Side effects and toxicity
 - Local reaction with pain and tenderness at the site of IM injection.
 - Hypersensitivity reaction, rarely anaphylaxis. 

• Precautions
 - If it is given after administration of a live vaccine an interval of at least 3 weeks should be 

allowed to elapse. An interval of 3 months should be allowed between the use of live vac-
cines and the prior administration of the immunoglobulin.

Caution is advised in patients with IgA deficiencies: IgA, which is present in some preparations, 
may give rise to the production of anti-IgA antibodies, risk of anaphylactic reactions.

Pharmaceutical information

• Dosage form into EDL
 - ANTI-RABIC IMMUNOGLOBULIN 150 IU/ ml, 10 mL VIAL.

• Storage
 - Store from 2 °C to 8 °C.
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19.3 VACCINES
Vaccines produce artificial active immunization. They stimulate production of antibodies and 

other components of the immune mechanism. 

Vaccines may consist of:
1.  A live attenuated form of a virus or bacteria.
2.  An inactivated (killed) preparation of the virus or the bacteria.
3.  Extracts of detoxified exotoxins produced by a micro-organism.

BASIC CONTRAINDICATONS AND CAUTIONS 

Vaccination is potentially risky in:

 - Patients from an acute illness (defer vaccination).
 - A proven severe reaction to a preceding dose is a contra-indication to further doses.
 - Individuals sensitive to the antibiotics that some vaccines contain.
 - Hypersensitivity to egg contra-indicates influenza vaccine, measles and MMR.
 - Do not administer live vaccines to pregnant women.
 - Avoid in cases of impaired immune response, whether caused by disease, or as result of ra-

diotherapy or treatment with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - Avoid in malignant conditions such as leukemia and tumors of the reticulo-endothelial system.

VACCINES AND AIDS

 - HIV-positive subjects can receive the following vaccine: inactivated vaccines: cholera, diph-
theria, haemophilus influenzae type b, hepatitis A, hepatitis B, influenza, meningococcal, 
pertussis, pneumococcal, poliomyelitis (IPV), rabies, tetanus and typhoid (injection).

 - VIH-positive subjects should not receive: BCG, OPV, yellow fever, measles, MMR or typhoid (oral).

• ANTIRABIC VACCINE

• B.C.G VACCINE (DRY)

• DIPHTHERIA-TETANUS CHILDREN VACCINE

• DIPHTHERIA-TETANUS ADULT VACCINE

• DIPHTHERIA-PERTUSSIS-TETANUS VACCINE

• HEPATITIS B ADULT AND INFANT VACCINES

• MEASLES VACINE

• MEASLES-MUMPS-RUBELLA VACCINE

• MENINGOCOCCAL VACCINE

• PENTA (DTP + HIB + HIB.B) VACCINE: 
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(See related monographs in this section)

• POLIOMYELITIS VACCINES (IPV AND OPV)

• RUBELLA VACCINE

• TETANUS VACCINE

• HEMOPHILLUS INFLUENZA TYPE B VACCINE

• INFLUENZA VACCINE

EPI Program

Vaccine/Age 1 day 1 Mons 2 Mons 4 Mons 6 Mons 9 Mons 12 Mons15 Mons 6 Years 12 
Years 15 Years

B.C.G. X

Hep. B X X X  

I.P.V. X X

O.P.V. X X X X X

D.P.T. X X X X

D.T. X

DT X

Measles X

M.M.R X

Rubella (g)X
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ANTI-RABIC VACCINE
General information

Rabies vaccines are used for active immunization against rabies. They are given alongside rabies 
immunoglobulins for post-exposure treatment. The anti-rabies vaccine included into the Palestinian 
EDL is a freeze-dried inactivated rabies virus strain cultivated in human diploid cells.

WHO emphasizes the importance of prompt local treatment for all bite wounds and scratches that 
may be contaminated with rabies virus.

Clinical information 
• Indications

 - Pre-exposure prophylaxis against rabies in person at high risk of exposure to rabies virus.
 - In conjunction with passive immunization (immunoglobulins), they are used for post- expo-

sure prevention of rabies in patients who have been bitten by rabid animals or animals sus-
pected of being rabid.

• Pregnancy risk factor C
• Lactation

 - Excretion in breast milk is unknown.
• Dosage and administration:

 - There is a WHO guideline for rabies. See Palestinian immunization schedule.5 doses: at 0, 
3, 7, 14 and 28 days.

• Contraindications
CONTRAINDICATIONS ARE FOR PRE-EXPOSURE PROPHYLAXIS!

 - Presence of an acute illness (defer vaccination).
 - A severe and clear reaction to a preceding dose: this is a contra-indication to further doses.
 - If there is evidence of a previous anaphylactic reaction.
 - Impaired immune response, whether caused by disease, or as result of radiotherapy or treatment 

with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - In case of malignant conditions such as leukemia and tumors of the reticulo-endothelial system.

• Side effects and toxicity
 - At the site of injection: local reaction with inflammation, erythema and lymphangitis, indu-

ration or sterile abscess may occur.
 - After few hours of administration, fever, headache, malaise or myalgia; lasting for 1 or 2 days.
 - Hypersensitivity reaction, rarely anaphylaxis.
 - Neuroparalytic reactions (transverse, myelitis, neuropathy, or encephalopathy) have been report-

ed with animal origin vaccines, isolated neurological reactions with human diploid-cell vaccines.
• Drug interactions

 - With antimalarials chemo-prophylaxis with chloroquine may produce apoor antibody re-
sponse to rabies vaccine.

 - Corticosteroids: may produce a poor response to the vaccine.  
• Precautions

 - The IM route should be used with caution in patients with bleeding disorders, such as hae-
mophilia or thrombocytopenia.

Pharmaceutical information
• Dosage form into EDL

 - ANTIRABIES VACCINE 10 mL VIAL

• Storage
 - Store from 2 °C to 8 °C.
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B.C.G. VACCINE (DRIED)
General information

Bacillus Calmette-Guerin (BCG) is a live attenuated strain derived from Mycobacterium bovis 
which stimulates the development of immunity to Mycobacterium tuberculosis.

It provides a 30-80% degree of protection for 10 years.

Clinical information 
• Indications

 - Prevention of milliary and meningal tuberculosis.
• Pregnancy risk factor C
• Lactation 

 - Excretion in breast milk is unknown./ not recommended
• Dosage and administration

 - Adult and child over 1 year 0.1 ml intradermal.
 - Neonate and child under 1 year 0.05ml.

• Contraindications
 - Presence of an acute illness (defer vaccination).
 - Absolutely contraindicated in patients with acquired AIDS.
 - A severe and clear reaction to a preceding dose is a contra-indication to further doses.
 - Evidence of an earlier anaphylactic reaction.
 - An impaired immune response, whether caused by disease, or as result of radiotherapy or 

treatment with immunosuppressive drugs e.g. high doses of corticosteroids).
 - Presence of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.
 - Subjects with generalized septic skin conditions.
 - Positive tuberculin skin test, recent smallpox vaccine and burn patients. 

• Side effects and toxicity
 - Within 2-6 weeks a small swelling appears at the injection site which progresses to a papule 

or to a benign ulcer about 10 mm in diameter and heals in 6-12 weeks.
 - Possibility of abscess on the scar.
 - Axillary or cervical adenitis, two or three months after the injection, sometimes cause sup-

puration and fistulization.
 - Rarely fatal disseminated infection with BCG is very seldom.

• Precautions
 - Administration should be by operators skilled in the technique. 
 - It may be given simultaneously with another live vaccine, but if the two are not given at 

the same time, an interval of at least 3 weeks should be allowed between them (except in 
infants).

Pharmaceutical information

• Dosage form into EDL
 - B.C.G.  VACCINE (DRIED) VIAL.

• Storage
 - Freeze-dried powder: 
 - Store between 0 and 8 °C. defrosting, and re-freezing is possible. At 37 °C, the stability of 

the freeze-dried vaccine is very variable, with loss of effectiveness after 3 to 14 days.
 - After dilution: keep for maximum 5 to 6 hours between 0 and 8 °C.
 - And protect from light.
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DIPHTHERIA-TETANUS CHILDREN’S 
VACCINE
General information

This is a preparation of diphtheria formol toxoid and tetanic formol toxoid. 

Clinical information 

• Indications
 - Prevention of diphtheria and tetanus in children.
 - Indicated in cases reacting unfavorably to DPT vaccine because of the pertussis component.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - One dose at school entry.

• Contraindications
 - Presence of an acute illness (defer vaccination).
 - Impaired immune response, whether caused by disease, or as result of radiotherapy or treat-

ment with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - Presence of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.

• Side effects and toxicity
 - Febrile reactions (39°C - 40°C) during approximately 48 hours.
 - Local reaction: induration and painful at the injection site.

Pharmaceutical information

• Dosage form into EDL
 - DIPHTHERIA-TETANUS CHILDREN VACCINE VIAL.

• Storage
 - Storage between 2 and 8°C.  This vaccine must never be frozen.  If frozen, the adjuvant can 

cause aseptic abscesses and a poor diffusion of the vaccine.
 - At 37°C, the vaccine will remain stable for 6 weeks.
 - Protect from light.
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DIPHTHERIA-TETANUS ADULT VACCINE
General information

This is a preparation of diphtheria formol toxoid and tetanic formol toxoid. 
This is a special low-dose version of the children vaccine.
Also for use in children aged 10 years or over.

Clinical information 

• Indications
 - Prevention of diphtheria and tetanus in adults.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - One dose at 15 years of age in school or in casualty departments of   hospitals.

• Contraindications
 - Presence of an acute illness (defer vaccination).
 - Impaired immune response, whether caused by disease, or as result of radiotherapy or treat-

ment with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - Presence of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.

• Side effects and toxicity
 - Febrile reactions (39°C - 40°C) lasting approximately 48 hours.
 - Local reaction: induration and painful at the injection site.

Pharmaceutical information

• Dosage form into EDL
 - DIPHTHERIA-TETANUS ADULT VACCINE VIAL.

• Storage
 - Storage between 2 and 8°C. The vaccine must never be frozen. If frozen, the adjuvant can 

cause aseptic abscesses and poor diffusion of the vaccine.
 - At 37°C, the vaccine will remain stable for 6 weeks.
 - Protect from light.
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DIPHTHERIA-TETANUS-PER-
TUSSIS-VACCINE=DTP
General information

DPT is a preparation of diphtheria formol toxoid, tetanus formol toxoid and killed bacterial vac-
cine against pertussis. 

Efficiency: maintained for several years after 3 doses.

Clinical information 
• Indications

 - Prevention of diphtheria, tetanus and pertussis.
• Pregnancy risk factor C 
• Lactation 

 - Excretions in breast milk are unknown/ use caution.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - 0.5 mL per dose, 4 doses: at 2, 4, 6 and 12 months. 
 - Administration by deep subcutaneous or IM injection into the outer part of the mid-thigh or 

in the deltoid muscle of the arm.
• Contraindications

 - History of neurological disorders.
 - Presence of an acute illness (defer vaccination).
 - Impaired immune response, whether caused by disease, or as result of radiotherapy or treat-

ment with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - Presence of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.
 - Anaphylactic reaction to a previous dose. 

• Side effects and toxicity
 - Febrile reactions (39°- 40°C) lasting approximately 48 hours.
 - Local reaction: induration and pain at the injection site.
 - Complications are often due to the anti-pertussis component; they include toxic shock and 

encephalopathies.

• Precautions
In the event of an unfavorable reaction to the first dose (high fever, convulsions, neurological 
signs), only give diphtheria-tetanus vaccine on the following visits.

Pharmaceutical information
• Dosage form into EDL

 - DIPHTHERIA-PERTUSSIS-TETANUS VACCINE VIAL.

• Storage
 - Storage between 2 and 8°C.  The Vaccine must never be frozen. If frozen, the adjuvant can 

cause aseptic abscesses and a poor diffusion of the vaccine.
 - At 37°C, the vaccine will remain stable for 6 weeks. (Univalent pertussis vaccine will re-

main stable for only 2-7 days at 37°C).
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HEPATITIS B ADULT AND INFANT VACCINES
General information

Hepatitis B vaccine contains inactivated hepatitis B virus surface antigen adsorbed on alumini-
um hydroxide adjuvant.

It is recommended in individuals at high risk of contracting hepatitis B. High risk groups could 
include: parenteral drug users; prostitutes; infants born to mothers who are hepatitis B positive; 
haemophiliacs; patients with chronic renal failure including those on haemodialysis; also health 
personnel who have direct contact with blood, blood-stained fluid or tissues of patients.

Clinical information 

• Indications
 - Prevention of hepatitis B.

• Pregnancy risk factor  C
 

• Lactation: 
 - Excretion in breast milk is unknown/use caution.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - INFANT: by IM injection, usually a course of 3 doses of 0.5 mL (10 mcg) at 0, 1, 6 months. 
 - ADULT: By IM injection, usually a course of 3 doses of 1 mL (20 mcg) at 0, 1, 6 months. 

5 years after first course, a single booster should be administrated to the groups of risk.
• Contraindications

 - Suffering from an acute illness (defer vaccination).
 - Impaired immune response, whether caused by disease, or as result of radiotherapy or treat-

ment with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - Presence of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.
 - Anaphylactic reaction to a previous dose.

• Side effects and toxicity
 - Local reaction at the injection site: fever, myalgias and arthralgias. Serious reactions are 

very rare.

• Precautions
 - Immunization takes up to 6 months to confer adequate protection.
 - Immunization does not eliminate the need for commonsense precautions to avoid the risk 

of infection.
 - Do not use the gluteal region for injection; efficacy may be reduced.

Pharmaceutical information

• Dosage form into EDL
 - HEPATITIS B ADULT VACCINES VIAL.
 - HEPATITIS B INFANT VACCINES VIAL.

• Storage
 - Storage between 2 and 8°C. Never freeze.
 - Protect from light.
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MEASLES VACCINE
General information

Live attenuated viral vaccine, freeze-dried power to be diluted 

Clinical information 

• Indications
 - Prevention of measles.
 - Prophylaxis after exposure to measles within 3 days. 

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk unknown/ use caution.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - 0.5 mL in a single dose, IM or deep subcutaneous, administered from 9 months to 5 years 

old.
 - A second dose is often given later. 

• Contraindications
 - Presence of an acute illness (defer vaccination).
 - Impaired immune response, whether caused by disease or as result of radiotherapy or treat-

ment with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - In case of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.
Previous anaphylactic reaction to eggs in case the vaccine is prepared on the basis of egg protein
• Side effects and toxicity

 - Mild measles-like syndrome with rash and pyrexia about a week after injection. Also rhino-
pharyngitis

Less common are hyperthermic convulsions, and very rarely encephalitis can occur.

Pharmaceutical information

• Dosage form into EDL
 - MEASLES VACINE VIAL.

• Storage
 - Powder: store between 2-8 °C, not to be allowed to freeze.
 - After dilution: store between 2 and 8 °C, maximum 8 hours; at 37°C, max. 1 hour. At the 

moment of dilution, the solvent must be at the same temperature as the vaccine (2-8°C).
 - Protect from light.
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MEASLES-MUMPS-RUBELLA VACCINE=MMR
General information

This is a preparation containing suitable live attenuated strains of measles virus, mumps virus, 
and rubella virus.

Clinical information 

• Indications
 - Prevention of measles mumps and rubella.
 - Prophylaxis after exposure to measles. (not to mumps or rubella)

• Pregnancy category  C

• Lactation
 - Excretion in breast milk is unknown.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - Single dose of 0.5 mL SC at 15 months of age.

• Contraindications
 - Children who have received another live vaccine by injection within 3 weeks or an immu-

noglobulin injection within 3 months.
 - Children with allergies to neomycin or kanamycin. 
 - Presence of an acute illness (defer vaccination).. 
 - Children with impaired immune response, whether caused by disease or as result of radio-

therapy or treatment with immunosuppressive drugs or high doses of corticosteroids.
 - In case of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.
 - Previous anaphylactic reaction to eggs in case the vaccine is prepared on the basis of egg 

protein.

• Side effects and toxicity
 - Malaise, fever or rash may occur after the first dose.
 - Parotid swelling occasionally occurs.
 - Mild measles-like syndrome with rash and pyrexia about a week after injection. Also rhi-

nopharyngitis.
 - Less common hyperthermic convulsions, and very rarely encephalitis.

• Precautions
If given to women, pregnancy should be avoided for at least 2 months.

Pharmaceutical information

• Dosage form into EDL
 - MEASLES-MUMPS-RUBELLA VACCINE VIAL.

• Storage
 - Powder: store between 2-8 °C, not to be allowed to freeze.
 - After dilution: store between 2 and 8 °C, maximum 8 hours; at 37°C, max. 1 hour. At the 

moment of dilution, the solvent must be at the same temperature as the vaccine (2-8°C).
 - Protect from light.
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MENINGOCOCCAL VACCINE
General information

Meningococcal vaccines are used for active immunization against Neisseria meningitidis groups 
A, C, Y and W-135.

They are preparation of purified polysaccharide antigens from N. meningitidis. Groups A, C, Y 
and W-135.

These vaccines are indicated in persons at high risk, in epidemic or endemic areas. Although 
Palestine is not an endemic area, all pilgrims to Mecca require meningococcal vaccination. Also 
laboratory staff working directly with  N. meningitidis are at high risk.

Efficiency: 2 weeks after the injection for 2 years (if injection after 2 year of age).

Clinical information 

• Indications
 - Prevention of meningitis and septicemia caused by Neisseria meningitidis. 

• Pregnancy  category  C 

• Lactation 
 - Excretion in breast milk unknown/use caution.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE 
 - ADULT and CHILD (above 2 years old): 0.5 mL, deep subcutaneous or IM in the deltoid muscle 

of the arm.

• Contraindications
 - Presence of an acute illness (defer vaccination).
 - Impaired immune response, whether caused by disease, or as result of radiotherapy or treat-

ment with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - In case of malignant conditions such as leukemia and tumors of the reticulo-endothelial system.

• Side effects and toxicity
 -  Tenderness (9%-36%), Fever in 0.4 % of the cases (up to 38.5°C).
 - Headache, malaise and chills.
 - Pain at the injection site, erythema and induration.

• Precautions
 - Asplenic persons or those who have severe dysfunction of the spleen are at higher than 

normal risk.

Pharmaceutical information

• Dosage form into EDL
 - MENINGOCOCCAL VACCINE VIAL.

• Storage
 - Powder: store between 2-8 °C, not to be allowed to freeze.
 - After dilution: store between 2 and 8 °C, maximum 8 hours. At the moment of dilution, the 

solvent must be at the same temperature as the vaccine (2-8°C).
 - Protect from light.
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POLIOMYELITIS VACCINE OPV
General information

OPV is a live (oral) (Sabin) vaccine that consists of a mixture of attenuated strains virus types 
1, 2 and 3.

Efficiency: 5 years after 3 doses.

Clinical information 

• Indications
 - Prevention of poliomyelitis.

• Pregnancy
 - Contraindicated during the first trimester, except if there is a major risk for poliomyelitis.

• Lactation : no contraindication

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - OPV: 2 drops/dose, 4 doses, starting at 2, 4, 6 and 12 months of age (at the same time as 

DPT), (minimum 4 weeks apart).
 - WHO recommends an additional dose at birth (Polio zero).

• Contraindications
 - Presence of an acute illness (defer vaccination).
 - Evidence of a previous anaphylactic reaction.
 - Immunodeficiency disorders (or the household contacts of patients with immunodeficiency 

disorders).
 - In case of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.
 - Moderate to severe vomiting and diarrhoea (defer vaccination).

• Side effects and toxicity
 - Vaccine-associated poliomyelitis and poliomyelitis in contacts with vaccines have been re-

ported with OPV.
 

• Precautions
 - In case of moderate to severe diarrhoea, it is preferable to give a supplementary dose once 

the child is cured.

Pharmaceutical information

• Dosage form into EDL
 - POLIOMYELITIS VACCINE OPV VIAL.

• Storage
 - Store at 2-8 °C.  The vaccine can however safely be froze, and when it is to be stored for 

long periods it is recommended to reduce temperature to -20°C.
 - Once the container has been opened, any vaccine remaining at the end of the immunization 

session should be discarded. 
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POLIOMYELITIS VACCINE IPV 
General information

IPV is inactivated (Salk) antipoliomyelitis vaccine and consists of an inactivated suspension of 
suitable strains of poliomyelitis virus types 1, 2 and 3.

Efficiency: 5 years after 3 doses.
IPV may be used for those in whom OPV is contra-indicated because of immunosuppressive 

disorders.

Clinical information 

• Indications
 - Prevention of poliomyelitis.
 - Also where OPV is contra-indicated.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk unknown/use caution.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - IPV: 0.5 mL 2 doses at 1 and 2 months, by subcutaneous injection.
 - WHO recommends an additional dose at birth (Polio zero).

• Contraindications
 - Presence of an acute illness (defer vaccination).
 - Evidence of an earlier anaphylactic reaction.

• Side effects and toxicity
 - At the site of injection: local reaction with inflammation, erythema and induration or sterile 

abscess may occur.
 - Within a few hours following administration: fever, headache, malaise or myalgia.

Hypersensitivity reaction, rarely anaphylaxis.

Pharmaceutical information

• Dosage form into EDL
 - POLIOMYELITIS VACCINE IPV VIAL.

• Storage
 - Store between 2 and 8 °C.  The vaccine must not be allowed to freeze.
 - Protect from light.
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RUBELLA VACCINE
General information

Rubella vaccine is a suspension of suitable live attenuated strain of rubella virus. It is supplied as 
a freeze-dried powder to be reconstituted immediately before use.

Clinical information 

• Indications
• Prevention of rubella.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - First dose is given at 15 months of age as MMR
 - Booster dose of 0.5 mL of rubella vaccine for females at 12 years old by deep subcutaneous 

or IM injection. 

• Contraindications
 - Pregnancy.
 - Congenital or acquired immunosuppression.
 - Current diseases (defer vaccination).  
 - Anaphylactic reaction to a previous dose.

• Side effects and toxicity
 - Local reaction, possibly with inflammation and lymphangitis. Induration or sterile abscess 

may occur at the site of injection.
 - Fever, headache, malaise, skin rashes, pharyngitis, lymphadenopathy, arthralgia, arthritis. 

Thrombocytopenia and neurological symptoms including neuropathy and paraesthesia have 
been reported rarely.  

 - Rarely hypersensitivity reactions.

• Precautions
 - Women of child-bearing age should be advised not to become pregnant within 2 months of 

vaccination. 

Pharmaceutical information

• Dosage form into EDL
 - RUBELLA VACCINE VIAL.

• Storage
 - Powder: store between 2 and 8 °C. It is not allowed to freeze.
 - Protect from light.
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TETANUS TOXOID VACCINE
General information

Tetanus vaccine is a preparation of tetanus formal toxoids with a mineral carrier (aluminium 
hydroxide) to improve antigenicity. 

Clinical information 
• Indications

 - Prevention of tetanus.

• Pregnancy category   C 

• Lactation 
 - Excretion in breast milk unknown.

• Dosage and administration
 - SEE PALESTINIAN NATIONAL IMMUNISATION SCHEDULE
 - 3 doses of 0.5 mL/dose at intervals of 1 month by deep subcutaneous or IM injection, fol-

lowed by boosters 10 years later. (5 doses are necessary for definitive immunization status).
 - In first pregnancy: 2 doses at an interval of 1 month. In the second pregnancy: a third booster 

dose  
 - In case of tetanus-prone wounds at high risk of infection (e.g. contaminated with manure or 

soil) a reinforced dose should be given, even for individuals immunized within the last 10 
years.   

• Contraindications
 - Anaphylactic reaction to a previous dose.
 - Impaired immune response, whether caused by disease, or as result of radiotherapy or treat-

ment with immunosuppressive drugs (e.g. high doses of corticosteroids).
 - Presence of malignant conditions such as leukemia and tumors of the reticulo-endothelial 

system.

• Side effects and toxicity
 - Local reaction, possibly with inflammation and lymphangitis. Induration or sterile abscess 

may occur at the site of injection and painful and red reaction.
 - Fever, headache, malaise, skin rashes, pharyngitis, lymphadenopathy, arthralgia, arthritis.
 - Anaphylaxis and neurological reactions have been reported.

• Precautions
Booster doses of adsorbed tetanus vaccine should not generally be given at intervals of less than 
10years because of the possibility   that hypersensitivity reactions may develop.

Pharmaceutical information

• Dosage form into EDL
 - TETANUS TOXOID 5 mL VIAL.

• Storage
 - Store between 2 and 8 °C. NOT be allowed to freeze.
 - Protect from light.
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HEMOPHILLUS INFLUENZA TYPE B VACCINE
General information 

Haemophilus influenzae type b conjugate vaccine is a lyophilized vaccine of purified polyribo-
syl-ribitol-phosphate capsular polysaccharide (PRP) of Hib, covalently bound to tetanus toxoid.

Clinical information

• Indications
 - Haemophilus influenzae type b conjugate vaccine is indicated for active immunization of all 

infants from the age of 2 months against disease caused by Hib.
The primary vaccination schedule consists of three doses in the first 6 months of life. To ensure 
long-term protection, a booster is recommended in the second year of life.
Previously unvaccinated infants between the ages of 6 and 12 months should receive 2 injections 
one month apart, followed by a booster in the second year of life. Previously unvaccinated chil-
dren aged 1-5 years should be given one dose of vaccine.
The vaccine does not prevent against disease due to other types of H. influenzae nor against 
meningitis caused by other organisms.

• Pregnancy risk factor C
 - Not labelled by FDA for use in adults and not usually recommended for this age group.

• Lactation
 -  Not labelled by FDA for use in adults and not usually recommended for this age group.

• Dosage and administration

Recommended Dose
 - As recommended by the Canadian Immunization Guide, primary immunization consists 

of three intramuscular injections of 0.5 mL of vaccine. The first three doses, starting at 2 
months of age, are given at 2 month intervals between doses. To ensure long term protec-
tion, a booster dose is recommended at 15 to 18 months of age.

 - Infants between the ages of 6 and 12 months previously unvaccinated should receive 2 in-
jections, given with an interval of one month, followed by a booster in the second year of 
life. Previously unvaccinated children aged 1-5 years should be given one dose of vaccine.

 - Children in whom invasive Hib disease develops before 24 months of age should still re-
ceive vaccine as recommended, since such children may not have adequate antibody levels 
after natural disease.

Missed Dose
 - Interruption of the recommended schedule with a delay between doses should not interfere 

with the final immunity achieved with the vaccine. There is no need to start the series over 
again regardless of the time elapsed between doses.

Administration
 - The Hib vaccine and diluent should be inspected visually for discoloration or particulate 

matter prior to administration. In the event of either being observed, discard.
 - The vaccine must be reconstituted by adding the entire contents of the sterile diluent to the 

vial containing the pellet. After the addition of the liquid to the pellet, the mixture should be 
well shaken. The reconstituted vaccine must not be injected before complete dissolution of 
the pellet. After reconstitution, the vaccine should be injected promptly.

 - The vastus lateralis (mid-thigh laterally) is the preferred site of injection in infants. The del-
toid muscle should be used as the injection site in children when the muscle has developed 
sufficiently to accommodate the vaccine. The site of injection should be prepared with a 
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suitable antiseptic. Do not inject intravascularly or subcutaneously.
 - However, it is good clinical practice that in patients with thrombocytopenia or bleeding dis-

orders the vaccine should be administered subcutaneously.

• Contraindications
Haemophilus influenzae type b conjugate vaccine should not be administered to subjects with 
known hypersensitivity to any component of the vaccine, or to subjects who developed an unac-
ceptable reaction to a previous dose, including anaphylactic reaction.

• Side effects and toxicity
 - It is generally well tolerated. However, in controlled clinical studies, signs and symptoms 

were actively monitored and recorded on diary cards, in all vaccines following the admin-
istration of each dose of vaccine. The most common reactions were: pain, redness, swelling 
and fever. 

• Drug interactions
 - Haemophilus influenzae type b conjugate vaccine can be administered simultaneously or 

at any time before or after diphtheria-tetanus-acellular pertussis vaccine (DTPa), diphthe-
ria-tetanus-whole cell pertussis vaccine (DTPw), inactivated polio vaccine (IPV), or mea-
sles, mumps, rubella, hepatitis B, pneumococcal or meningococcal vaccines or ROTARIX™ 
at different injection sites with separate syringes.

• Precautions
 - As with any other vaccine, a protective immune response may not be elicited in all vaccines.
 - Other injectable vaccines should always be administered at different injection sites with 

separate syringes.
 - As with any parenteral vaccine, appropriate medication (i.e. epinephrine 1:1000) and super-

vision should be readily available for immediate use in case of anaphylaxis or anaphylactoid 
reactions following administration of the vaccine.

 - As with other vaccines, the administration of this vaccine should be postponed in subjects 
suffering from moderate or severe illness with or without fever. The presence of minor ill-
nesses with or without a low grade fever is not a contraindication.

 - It is good clinical practice that immunization should be preceded by a review of the medical 
history (especially with regard to previous immunization and possible occurrence of unde-
sirable events) and a clinical examination.

 - Although limited immune response to the tetanus toxoid component may occur, vaccination 
with the vaccine alone does not substitute for routine tetanus vaccination. Excretion of cap-
sular polysaccharide antigen in the urine has been described following administration of Hib 
vaccines, and therefore antigen detection may not have a diagnostic value in suspected Hib 
disease within 1-2 weeks of vaccination.

 - Syncope (fainting) can occur following, or even before, any vaccination as a psychogenic 
response to the needle injection. It is important that procedures are in place to avoid injury 
from faints.

Pharmaceutical information

• Dosage form into EDL
 - HAEMOPHILUS INFLUENZAE TYPE B CONJUGATE VACCINE VIAL

• Storage
 - The lyophilized Hib vaccine must be stored at +2°C to +8°C. The lyophilized vaccine is not 

affected by freezing. 
 - The sterile diluent can be stored in the refrigerator (+2°C to +8°C) or at ambient tempera-

tures (up to 25°C). 
 - Do not freeze diluent.
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INFLUENZA VACCINE
General information

Inactivated virus vaccine, seasonal influenza virus vaccine inactivated contains non-infectious, 
suitably inactivated influenza virus types A and B subunits and is used to stimulate active immunity 
to influenza virus strains contained in the vaccine 

Clinical information

• Indications
Prevention of Seasonal Influenza A and B Virus Infections

 - Prevention of seasonal influenza virus infection in adults, adolescents, and infants and chil-
dren ≥6 months of age. 

 - Influenza is an acute viral infection; influenza viruses spread from person to person mainly 
through large-particle respiratory droplet transmission. In the US, epidemics of seasonal 
influenza occur annually, usually during late fall through early spring. Influenza viruses can 
cause illness in any age group; children have highest rate of infection. Influenza can exacer-
bate underlying medical conditions or lead to pneumonia in certain individuals. Individuals 
≥65 years of age, children <2 years of age, and individuals with chronic medical conditions 
have highest risk of influenza-related complications and death. 

 - Annual vaccination is the most effective strategy for preventing seasonal influenza and its 
complications.

• Pregnancy risk factor B or C 

• Lactation
 - Not known whether parenteral inactivated influenza vaccine is distributed into milk. Man-

ufacturers recommend caution. 
 - Inactivated vaccines do not affect safety of breastfeeding for lactating women or their in-

fants. ACIP and CDC state that breastfeeding does not adversely affect immune response 
and is not a contraindication to influenza vaccination.

• Dosage and administration
Recommended Dose and Dosage Adjustment 

 - The recommended dose for adults above 18 years is 0.5 mL. 
Administration 

 - Parenteral biological products should be inspected visually for extraneous particulate mat-
ter and/or discoloration before administration. If these conditions exist, the product should 
not be administered. 

 - For information on vaccine administration, see the current Canadian Immunization Guide 
and the Health Canada Website. 

 - The patient should be given a permanent personal immunization record. In addition, it is 
essential that the physician or nurse record the immunization history in the permanent med-
ical record of each patient. Thus the permanent office record should contain the name of the 
vaccine, date given, dose, manufacturer and lot number. 

 - It should be administered by intramuscular or deep subcutaneous injection. 
 - It is a colorless clear liquid, in pre-filled single-dose syringes with / without a needle. 
 - It should be allowed to reach room temperature before use. 
 - For syringes without a needle, remove the cap and attach a needle. 
 - Shake the pre-filled syringe well to uniformly distribute the suspension before administra-

tion. 
 - Remove the needle protection, and bleed the syringe of air while holding the needle point-

ing vertically upward by pressing the plunger in slowly. 
 - Do not administer intravascularly. 



Page 577

 - Needles should not be recapped, and the syringe should be disposed of properly. 
 - Reconstitution: it comes as 0.5 mL suspension ready for injection. 

• Contraindications
 - History of severe hypersensitivity (e.g., anaphylaxis) to any component of the vaccine, in-

cluding egg protein. 
 - History of severe hypersensitivity (e.g., anaphylaxis) to previous dose of any influenza vac-

cine.
 - Afluria: Hypersensitivity to neomycin or polymyxin.

• Side effects and toxicity
 - Injection site reactions (i.e., tenderness, pain, redness, induration, swelling), headache, fa-

tigue, myalgia, fever, malaise.
 - Injection site reactions (i.e., ecchymosis, erythema, induration, swelling, pruritus) occur 

more frequently with intradermal than IM administration.

• Drug interactions
 - No interaction between influenza vaccine, surface antigen, inactivated and other vaccines or 

medication are known. 
 - Drug-Drug Interactions 
 - It may be given at the same time as other vaccines. Immunization should be carried out on 

separate limbs. It should be noted that the adverse reactions may be intensified. 
 - The immunological response may be diminished if the patient is undergoing immunosuppressant 

treatment. 
 - Theophylline and Anticoagulants: Influenza vaccine can inhibit the clearance of theophylline 

and anticoagulants such as warfarin. However, clinical studies have not shown any adverse 
effects attributable to these drugs in people receiving influenza vaccine.

• Precautions
 - If influenza vaccine is used in persons receiving immunosuppresive therapy, including cor-

ticosteroid therapy the expected immunological response may be diminished. Antibody re-
sponse in patients with endogenous or iatrogenic immunosuppression may be insufficient. 

 - As with all injectable vaccines, appropriate medical treatment and supervision should al-
ways be readily available in case of a rare anaphylactic event following the administration 
of the vaccine. 

 - It should not be administered into the buttocks due to varying amounts of fatty tissue in this 
region, nor by the intradermal route, since these methods of administration may induce a 
weaker response. 

 - It must not be administered intravascularly.

Pharmaceutical information

• Dosage form into EDL
 - INFLUENZA VACCINE, SURFACE ANTIGEN, INACTIVATED VIAL

• Storage
Parenteral Injectable Suspension, for IM Use

 - Store at 2–8°C; do not freeze. If freezing occurs, discard vaccine. 
 - Return multiple-dose vials to 2–8ºC between uses. 
 - Depending on the manufacturer, single-dose syringes and vials are preservative-free or con-

tain only trace amounts of thimerosal from the manufacturing process.
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20. MUSCLE RELAXANTS

Groups belong to different groups of muscle relaxants are included in the Palestine Formulary:

 - Neuromuscular blocking drugs. Used in anesthesia, these act by specific blockade of the 
neuromuscular junction. They enable light levels of anesthesia to be employed while secur-
ing adequate relaxation of the muscles of the abdomen and diaphragm. Two sub-groups with 
different mechanism of action are included:

 - Non-depolarizing muscle relaxant 
(Or competitive muscle relaxants) compete with acetylcholine for 
receptor sites at the neuromuscular junction. Their duration of action is 
dose-dependent, their action can be reversed and they have no sedative or 
analgesic affects.

 - Depolarizing muscle relaxants act by mimicking acetylcholine at the neuromuscular junc-
tion; depolarization is prolonged, resulting in neuromuscular blockade. Their action cannot 
be reversed but recovery is spontaneous. They have fast onset and brief duration of action.

• Other drugs:

Anticholinesterases reverse the effects of the non-depolarizing muscle relaxants and prolong the 
action of the depolarizing muscle relaxant drugs. The most widely used is Pyridostigmine because 
of its value in neuromuscular disorders to enhance neuromuscular transmission.

• ATRACURIUM
• BACLOFEN
• PANCURONIUM BR + NaCl
• PYRIDOSTIGMINE
• SUXAMETHONIUM
• VECURONIUM
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ATRACURIUM 
General information

Atracurium is a non-depolarizing muscle relaxant. With usual doses the onset of muscle relax-
ation is about 2 minutes and lasts about 15 to 35 minutes.

It undergoes non-enzymatic metabolism which is independent of liver and kidney function, thus 
allowing its use in patients with renal and hepatic impairment.

Clinical information
• Indications

 - Muscle relaxation in general anesthesia during surgical procedures
 - Facilitation of mechanical ventilation in ICU patients..

• Pregnancy risk factor C

• Lactation 
 - Excretion in breast milk is unknown.

• Dosage and administration
 - By IV injection, ADULTS and CHILDREN aged over 1 month, initially 300-600 mcg/kg, 

then 100-200 mcg/kg as required.
 - By IV infusion, 5-10 mcg/kg/minute.

Dosage
 - Available as atracuium besylate; dosage expressed in terms of the salt.1

Pediatric Patients
 - Skeletal Muscle Relaxation
 - Initial (intubating) Dosage, IV 
 - Infants and children 1 month to 2 years of age: 0.3–0.4 mg/kg when used concomitantly with 

halothane anesthesia.
 - Children >2 years of age should receive dosages recommended for adults. Insufficient data 

for recommendation of a specific initial dose of atracurium besylate in infants and children 
following administration of succinylcholine.

Maintenance Dosage
Intermittent IV Injection 

 - Infants and children may require more frequent doses than adults.
 - Children >2 years of age should receive doses recommended for adults.
 - Continuous IV Infusion 
 - Not recommended in children <2 years of age.
 - Children >2 years of age should receive dosages recommended for adults.

Adults
Skeletal Muscle Relaxation

 - Initial (Intubating) Dosage
 - IV 
 - 0.4–0.5 mg/kg. Reduce initial dosage by about 33% (i.e., to 0.25–0.35 mg/kg) if steady-state 

anesthesia has been induced with enflurane or isoflurane.
 - Consider reducing initial dosage by about 20% if steady-state anesthesia has been induced 

with halothane.
 - If administering following succinylcholine, reduce dosage to 0.3–0.4 mg/kg. Reduce dosage 

further (e.g., to 0.2–0.3 mg/kg) when inhalation anesthetics are also administered concomitantly.
Maintenance Dosage

 - Intermittent IV Injection 
 - 0.08–0.1 mg/kg, administered as necessary.
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 - Administer first maintenance dose generally 20–45 minutes after the initial dose in patients 
undergoing balanced anesthesia.

 - Administer repeat maintenance doses at relatively regular intervals (i.e., from 15–25 min-
utes in patients undergoing balanced anesthesia). Administration at longer intervals may be 
possible if higher maintenance doses (i.e., up to 0.2 mg/kg) are used or if used with enflurane 
or isoflurane.

Continuous IV Infusion
 - Initially, 9–10 mcg/kg per minute may be necessary to rapidly counteract spontaneous re-

covery from neuromuscular blockade. 5–9 mcg/kg per minute generally maintains 89–99% 
neuromuscular blockade in patients receiving balanced anesthesia; however, adequate 
blockade may occur with infusion rates of 2–15 mcg/kg per minute.

 - Initiate continuous IV infusion only after early spontaneous recovery from IV dose is evident.
 - Reduce infusion rate by about 33% if steady-state anesthesia has been induced with enflu-

rane or isoflurane.
 - Consider a smaller reduction in the infusion rate if steady-state anesthesia has been induced 

with halothane.
Administration

 - Administer IV only; do not administer IM.
IV Administration

 - Administer initial (intubating) dose by rapid IV injection; administer maintenance dosage 
for prolonged surgical procedures by intermittent IV injection or continuous IV infusion. 
Consult specialized references for specific procedures and techniques of administration.

 - Do not mix in the same syringe or administer through the same needle as an alkaline solution.
Dilution

 - For continuous IV infusion, dilute atracurium besylate injection to the desired concentration 
(usually 0.2 or 0.5 mg/mL) in 5% dextrose, 5% dextrose and 0.9% sodium chloride, or 0.9% 
sodium chloride injection. Use within 24 hours.

• Contraindications
 - Hypersensitivity to any neuromuscular blocking drug.

• Side effects and toxicity
 - 1-10%cardiovascular, flushing
 - Less than 1% bronchial secretion, erythema, hives, itching, wheezing.
 - Histamine release related side-effects: skin flushing, hypotension, tachycardia and bronchospasm. 
 - Transient fall in blood pressure.
 - Reduction of gastrointestinal motility and tone.
 - In overdosage: prolonged apnea with cardiovascular collapse.
 - Hypersensitivity reactions.

• Drug interactions
 - Antiarrhythmics (procainamide and quinidine), antibacterials (aminoglycosides, azlocillin, 

clindamycin, colistin and piperacillin), and beta-blockers (propranolol), lithium: enhance 
muscle relaxant effect.

 - Antiepileptics (carbamazepine and phenytoin), parasympathomimetics: antagonize effects 
of non-depolarizing muscle relaxant.

 - Botulinum toxin: neuromuscular block enhanced by non-depolarizing muscle relaxants (risk 
of toxicity).

 - Calcium-channel blockers (nifedipine and verapamil), Magnesium salts (parenteral magne-
sium): enhance effect of non-depolarizing muscle relaxants.

Aggregated anaphylaxis occurs if the drug is in advertently mixed with thiopentone during ad-
ministration

 - Anesthetics, general (enflurane, halothane, isoflurane): Increased potency and prolonged du-
ration of neuromuscular blockade.

 - Lithium: Possible increased neuromuscular blockade.
 - Succinylcholine: Variable effects (increased or decreased neuromuscular blockade) reported.
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• Precautions
 - Allergic cross-reactivity between neuromuscular blocking agents: caution in cases of hyper-

sensitivity to these drugs or history of asthma.
 - Reduce dose in patients with myasthenia gravis and in hypothermia.
 - Resistance may develop in patients with burns or hepatic impairment who may require in-

creased doses. 

Pharmaceutical information

• Dosage form into EDL
 - ATRACURIUM BESYLATE 10 mg/mL. 5 mL AMPOULE.

• Storage
 - Store in airtight containers.
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BACLOFEN 
General information 

Baclofen is a gamma-amino butyric acid receptor agonist used as a muscle relaxant, especially in 
patients with multiple sclerosis and spinal cord injuries. It is an agonist for the GABAB receptors. 
Its beneficial effects in spasticity result from actions at spinal and supraspinal sites. Baclofen can 
also be used to treat hiccups, and has been shown to prevent rises in body temperature induced by 
the drug MDMA in rats. In addition, research has shown baclofen to be effective in the treatment of 
alcohol dependence and withdrawal, by inhibiting both withdrawal symptoms and cravings.

Clinical information

• Indications
 - Baclofen is useful for the alleviation of signs and symptoms of spasticity resulting from 

multiple sclerosis, particularly for the relief of flexor spasms and concomitant pain, clonus, 
and muscular rigidity. Patients should have reversible spasticity so that Baclofen treatment 
will aid in restoring residual function. Baclofen may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases.

 - Baclofen is not indicated in the treatment of skeletal muscle spasm resulting from rheumatic 
disorders. The efficacy of Baclofen in stroke, cerebral palsy, and Parkinson’s disease has not 
been established and, therefore, it is not recommended for these conditions.

• Pregnancy risk factor C

• Lactation
 - Distributed into milk following oral administration; not known whether baclofen distributes 

into milk following intrathecal administration. Nursing not recommended in women receiv-
ing oral baclofen. Women receiving intrathecal baclofen should nurse infant only if potential 
benefit justifies potential risks to infant.

• Dosage and administration
 - The determination of optimal dosage requires individual titration. Start therapy at a low 

dosage and increase gradually until optimum effect is achieved (usually between 40 to 80 
mg daily).

 - The following dosage titration schedule is suggested:
 - 5 mg t.i.d. for 3 days.
 - 10 mg t.i.d. for 3 days.
 - 15 mg t.i.d. for 3 days.
 - 20 mg t.i.d. for 3 days.
 - Thereafter additional increases may be necessary but the total daily dose should not exceed 

a maximum of 80 mg daily (20 mg q.i.d.).

• Contraindications
 - Hypersensitivity to Baclofen.
 - Rheumatic disorders.

• Side effects and toxicity
 - CNS: dizziness, drowsiness, fatigue, confusion, depression, headache, insomnia, hypotonia, 

difficulty speaking, seizures.
 - CV: edema, hypotension, hypertension, palpitations.
 - EENT: blurred vision, tinnitus, and nasal congestion.
 - GI: nausea, vomiting, constipation.
 - GU: urinary frequency, dysuria, erectile dysfunction.
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 - Metabolic: hyperglycemia.
 - Skin: pruritus, rash, sweating.
 - Other: weight gain, hypersensitivity reactions.

• Drug interactions
 - Insufficient experience with concomitant use of intrathecal baclofen and other drugs to pre-

dict specific drug-drug interactions. However, the following are the most common interac-
tions associated with baclofen:

 - CNS depressants (e.g., alcohol): Additive CNS depression.
 - Morphine (epidural): Hypotension and dyspnea may occur when administered with intra-

thecal baclofen.

• Precautions
Use cautiously in:

 - Epilepsy.
 - Patients who use spasticity to maintain posture and balance.
 - Elderly patients.
 - Pregnant or breastfeeding patients.
 - Children.

Pharmaceutical information

• Dosage form into EDL
 - BACLOFEN 25 mg TABLETS

• Storage
Oral tablets

 - Well-closed containers 
- Store at 20–25°C.
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PANCURONIUM Br + NaCl 
General information

Pancuronium is a non-depolarizing muscle relaxant. With usual iv doses muscle relaxation occurs 
within 1.5-2 minutes and lasts for about 60 minutes. It is not associated with histamine release. It 
has vagolytic and sympathomimetic effects, but since it has no ganglion-blocking properties it is not 
associated with hypotension.

Clinical information

• Indications
 - Muscle relaxation in general anesthesia during surgical procedures, often in patients receiv-

ing long term mechanical ventilation in intensive care units
Facilitation of endotracheal intubation

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk is unknown.

• Dosage and administration

Pediatric Patients
Skeletal Muscle Relaxation
Initial Dosage, IV 

 - Children >1 month of age: 0.04–0.1 mg/kg as adjunct to balanced anesthesia. 0.06–0.1 mg/
kg is recommended for endotracheal intubation. If administering following succinylcholine 
and/or maintenances doses of inhalation anesthetics (e.g., enflurane, halothane, isoflurane), 
use dosage at lower end of recommended initial range. Administer after effects of succinyl-
choline subside.

 - Neonates ≤1 month of age: Administer test dose of 0.02 mg/kg to determine responsiveness.
Maintenance Dosage, IV 

 - Children 3 months to 12 years of age: 0.01 mg/kg administered at 25- to 60-minute inter-
vals to maintain skeletal muscle relaxation during prolonged surgery or assisted respiration; 
0.015 mg/kg may be used to maintain relaxation for controlled respiration.

Adults
Skeletal Muscle Relaxation

 - Initial Dosage, IV 
 - 0.04–0.1 mg/kg as adjunct to balanced anesthesia.0.06–0.1 mg/kg is recommended for en-

dotracheal intubation.
 - If administering following succinylcholine and/or maintenances doses of inhalation anes-

thetics (e.g., enflurane, halothane, isoflurane), use dosage at lower end of recommended 
initial range. Administer after effects of succinylcholine subside.

 - Maintenance Dosage, IV 
0.01mg/kg administered at 25- to 60-minute intervals to maintain skeletal muscle relaxation 
during prolonged surgery or assisted respiration. 0.015 mg/kg may be used to maintain relax-
ation for controlled respiration.
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Administration
IV Administration

 - Administer IV only; administer initial (intubating) dose by rapid IV injection.
 - Consult specialized references for specific procedures and techniques of administration.

• Contraindications
 - Hypersensitivity to any neuromuscular blocking drug.
 - Any condition in which tachycardia would be undesirable (e.g. cardiac disease)

• Side effects and toxicity
 - Cardiovascular: Tachycardia and slight elevation of blood pressure (because of the vagolytic 

and sympathomimetic effects).
 - Dermatological: rash, itching, erythema, burning sensation along the vein.
 - Neuromuscular and skeletal: profound muscle weakness.
 - Respiratory: wheezing, bronchospasm.
 - GI: excessive salivation.
 - Hypersensitivity reactions.
 - Patients hypersensitive to bromides may also prove sensitive to pancuronium.

• Drug interactions
 - Antiarrhythmics (procainamide and quinidine), antibacterials (aminoglycosides, azlocillin, 

clindamycin, colistin and piperacillin), and beta-blockers (propranolol), lithium: enhance 
muscle relaxant effect.

 - Antiepileptics (carbamazepine and phenytoin), parasympathomimetics: antagonize effects 
of non-depolarizing muscle relaxant.

 - Botulinum toxin: neuromuscular block enhanced by non-depolarizing muscle relaxants (risk 
of toxicity).

Calcium-channel blockers (nifedipine and verapamil), Magnesium salts (parenteral magnesium): 
enhance effect of non-depolarizing muscle relaxants.
Succinylcholine: Prior administration of succinylcholine may increase potency and prolong du-
ration of neuromuscular blockade
Neuromuscular blocking agents, nondepolarizing (e.g., atracurium, vecuronium): Increased po-
tency of neuromuscular blockade.
Anti-infective agents (aminoglycosides, bacitracin, polymyxins, tetracyclines): Possible pro-
longed duration of neuromuscular blockade.

• Precautions
 - Allergic cross-reactivity between neuromuscular blocking agents: caution in cases of hyper-

sensitivity to these drugs or history of asthma.
 - Reduce dose in patients with myasthenia gravis and in hypothermia.
 - Resistance may develop in patients with burns who may require increased doses. 

Caution should be taken in patients with hepatic impairment. Reduce dose in renal impairment. 
In either of these states the effect may be prolonged.

Pharmaceutical information

• Dosage form into EDL
 - PANCURONIUM BROMIDE + NaCl 4 mg + 18 mg AMPOULE.

• Storage
 - Store in airtight containers and protect from light.
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PYRIDOSTIGMINE 
General information

Pyridostigmine is a parasympathomimetic, acting by inhibiting acetylcholinesterase. It enhances 
neuromuscular transmission in voluntary and involuntary muscle in myasthenia gravis by prolong-
ing the life of endogenous acetylcholine. It acts for some 3-6 hours. 

Clinical information 

• Indications
 - First-line treatment of myasthenia gravis.
 - Antagonizing non-depolarizing neuromuscular blockers.

• Dosage and administration
Dosage
Pediatric Patients
Myasthenia Gravis, Oral

 - Neonates: 5 mg every 4–6 hours. Gradually reduce daily dosage until drug can be with-
drawn. Children: 7 mg/kg daily administered in 5–6 divided doses.

IV or IM
 - Neonates: 0.05–0.15 mg/kg (maximum single IV or IM dose of 10 mg) every 4–6 hours. 

Gradually reduce daily dosage until drug can be withdrawn.
 - Children: 0.05–0.15 mg/kg (maximum single IV or IM dose of 10 mg) every 4–6 hours.

Adults
Myasthenia Gravis, Oral

 - Initially, 60 mg 3 times daily or dosage smaller than that required to produce maximum 
strength. May gradually increase as needed at intervals ≥48 hours.

 - Adjust dosage of conventional tablets or syrup for treatment of myasthenia gravis so larger 
doses are taken at times of greatest fatigue (e.g., 30–45 minutes before meals to assist pa-
tients who have difficulty eating).

 - Usual daily maintenance dosage is 60–1500 mg (average 600 mg).
 - Extended-release tablets: 180–540 mg 1–2 times daily (with ≥6 hours between doses). How-

ever, some clinicians recommend use of extended-release tablets only at bedtime for patients 
who are very weak upon awakening.

 - Oral dosage changes may take several days to produce results. When a further increase in 
dosage produces no corresponding increase in muscle strength, reduce dosage to the previ-
ous level.

 - Dosage requirements may vary from day to day.
 - Oral dosage requirements are approximately 30 times parenteral dosage requirements.

IV or IM
 - Give 1/30 usual oral dose.
 - Observe closely for cholinergic reactions.

Surgery, Reversal of Nondepolarizing Neuromuscular Blocking Agent Effects, IV 
 - 0.1–0.25 mg/kg. Give concurrently with or immediately after 0.6–1.2 mg IV atropine sulfate 

or an equipotent dose of glycopyrrolate.
 - Full recovery usually occurs within 15 minutes but may require ≥30 minutes.
 - Additional doses of pyridostigmine not recommended if reversal is inadequate; instead, 

manage with manual or mechanical ventilation until adequate recovery occurs.

Administration
 - Administer orally or by very slow IV injection. Also has been administered by IM injection, 

but manufacturer of currently available injectable preparation states that this injection is for 
IV injection only.
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Oral Administration
 - Administer orally, adjusting frequency and timing of administration according to individual response
 - Oral solution may be useful for children and patients who have difficulty swallowing or who 

require precise dosage adjustments not possible with tablets.
 - Some clinicians recommend that extended-release tablets be used only at bedtime for pa-

tients who are very weak upon awakening. May use extended-release tablets concurrently 
with conventional tablets or syrup to achieve optimum control.

NG Tube
 - May administer oral solution through nasogastric tube.

IV Administration
 - Administer by very slow IV injection.

• Contraindications
 - Intestinal or urinary obstruction.
 - Old people with asthma, epilepsy, peptic ulcer, bradycardia, other cardiovascular disorders 

or Parkinsonism.
• Side effects and toxicity

 - Effects associated with excessive parasympathetic stimulation, such as increased sweating,, 
salivary and gastric secretion,  increased gastro-intestinal and uterine motility (vomiting, 
diarrhea), and bradycardia. These effects can be antagonized by atropine, but it should not 
be used routinely since it may mask signs of overdosage.

 - Over-dosage: it may impair neuromuscular transmission and precipitate cholinergic crises 
by causing a depolarizing block: be alert for increasing gastrointestinal discomfort, bron-
chial secretion, involuntary defecation and micturition, mitosis, nystagmus, bradycardia, 
hypotension, agitation, excessive dreaming, weakness leading to fasciculation and paralysis.

• Drug interactions
 - Anti-arrhythmias (procainamide, quinidine, and propafenone), antibacterials (aminoglyco-

sides, clindamycin and colistin), antimuscarinic and lithium: these antagonize the effect of 
pyridostigmine.

 - Beta-blockers: risk of arrhythmias may be increased by pilocarpine; propranolol antagonizes 
the effect of pyridostigmine.

 - Muscle Relaxants: pyridostigmine enhances effect of suxamethonium but antagonize effect 
non-depolarizing muscle relaxants.

 - Tetracyclines, Aminoglycosides (e.g., gentamicin, kanamycin, neomycin, streptomycin): 
Possible prolongation of neuromuscular blockade or resistance to reversal if used in con-
junction with nondepolarizing neuromuscular blocking agents

 - Atropine: Antagonizes muscarinic effects of pyridostigmine
 - Magnesium salts: Possible enhanced neuromuscular blockade

• Precautions
 - Asthma (extreme caution).
 - Bradycardia, recent myocardial infarction, epilepsy, hypotension, Parkinsonism, vagotonia, 

peptic ulceration, renal impairment.
 - Pregnancy (postpartum muscular weakness in infant if large doses are taken); safety in 

breast-feeding has not been proven but little is excreted in breast milk; monitor infant for 
possible effects.

 - Pregnancy risk factor B: safety has not been established.
 - Lactation : Enter breast milk compatible

Pharmaceutical information
• Dosage form into EDL

 - PYRIDOSTIGMINE 60 mg  TABLETS

• Storage
 - Store in airtight containers and protect from light.
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SUXAMETHONIUM 
General information

Suxamethonium is a depolarizing muscle relaxant. Suxamethonium has the most rapid onset of 
action of any of the muscle relaxant. Its duration of action is about 2 to 6 minutes following usual 
doses of about 1 mg/kg. The drug is rapidly hydrolyzed in the plasma.

Repeated doses of suxamethonium cause the development of non-depolarizing block following 
the initial depolarizing block (dual block). 

Clinical information

• Indications
 - Muscle relaxation in general anesthesia during surgical procedures, it is ideal if fast onset 

and brief duration of action are required e.g. with tracheal intubation.

• Dosage and administration:
Dosage

 - Available as succinylcholine chloride; dosage expressed in terms of the salt.
Pediatric Patients
Skeletal Muscle Relaxation, IV

 - Infants and small children: 2 mg/kg.
 - Older children and adolescents: 1 mg/kg.
 - If necessary, administer additional doses in accordance with patient’s response.
 - Continuous IV infusions considered unsafe in neonates and children (See Pediatric Use 

under Cautions.)
IM

 - Infants and older children: up to 3–4 mg/kg (maximum 150 mg).

Adults
Skeletal Muscle Relaxation
Test Dose, IV

 - 0.1 mg/kg (approximately 5–10 mg). If test dose produces moderate muscle relaxation, 20-
mg dose probably sufficient for short procedures; if test dose produces minimum relaxation, 
30 mg probably needed.

Dosage for Procedure, IV
 - For short procedures, usual dose is 0.6 mg/kg (range 0.3–1.1 mg/kg); if necessary, adminis-

ter additional doses in accordance with patient’s response.
 - For prolonged procedures, usual dosage is 2.5 mg/minute by continuous IV infusion; adjust 

rate (range: 0.5–10 mg/minute) depending on patient’s response and requirements. Alterna-
tively, administer by intermittent IV injection: initially 0.3–1.1 mg/kg, followed by addi-
tional doses of 0.04–0.07 mg/kg as necessary to maintain adequate muscle relaxation. (See 
IV Administration under Dosage and Administration.) (See Onset and also Duration under 
Pharmacokinetics).

IM
 - Up to 3–4 mg/kg (maximum 150 mg).
 - Prescribing Limits
 - Pediatric Patients

Skeletal Muscle Relaxation, IM
 - Maximum total dose 150 mg.

Adults
 - Skeletal Muscle Relaxation, IM
 - Maximum total dose 150 mg.
 - By IV injection, 1 mg/kg. INFANT under 1 year 2 mg/kg.
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 - By IV infusion of a solution containing 1-2 mg/mL, 2-5 mg/minute, max. 500 mg/hour.
 - By IM injection, INFANT up to 4-5 mg/kg; CHILD up to 4 mg/kg max 150 mg. 
 - It should be given after anesthetic induction because paralysis is usually preceded by painful 

muscle fasciculations.

• Contraindications
 - Hypersensitivity to any neuromuscular blocking drug.
 - Penetrating eye injury (because the drug briefly raises intraocular pressure).
 - Family history of malignant hyperthermia.
 - Low plasma cholinesterase activity.
 - Hyperkalemia.
 - Severe liver disease.

• Side effects and toxicity
 - Bradycardia can occur with repeated doses in adults and with the first dose in children.
 - Prolonged paralysis in dual block.
 - Postoperative muscle pain, myoglobinaemia.
 - Tachycardia, arrhythmias, hypertension, hypotension.
 - Bronchospasm, apnea, prolonged respiratory depression, impaired lung function.
 - Hyperkalemia and hyperthermia.

• Pregnancy risk factor C
 - Crosses the placenta in small amounts; no deleterious effect has been shown and the relaxant 

has often been used in caesarian section.

• Lactation 
 - Generally regarded as safe.

• Drug interactions
 - May increase effect of analgesics(opioids), botollinium toxin type A, B, and Cardiac glyco-

sides
 - Anticholinesterases: potentiate the neuromuscular block.
 - Lignocaine prolongs action of suxamethonium.
 - Beta-blockers (propranolol), lithium: enhances muscle relaxant effect.
 - Cardiac glycosides (digoxin): risk of arrhythmias.
 - Cytotoxics (cyclophosphamide and thiotepa), parasympathomimetics (neostigmine, pyr-

idostigmine, and rivastigmine), and sympathomimetics (bambuterol): enhance effect of 
suxamethonium.

• Precautions
 - Individuals with myasthenia gravis are resistant to suxamethonium but can develop dual 

block.
 - Those with low or atypical plasma cholinesterase: prolonged block.
 - Assisted ventilation should be continued until muscle function is restored.
 - Patients with cardiac, respiratory or neuromuscular disease.
 - Raised intra-ocular pressure.

Pharmaceutical information

• Dosage form into EDL
 - SUXAMETHONIUM HCl 50 mg/mL IN 2 mL AMPOULE

• Storage
 - Store in airtight container at 2º to 8º C 
 - Protect from light.
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VECURONIUM 
General information

Vecuronium is a non-depolarizing muscle relaxant. With usual doses the onset of muscle relax-
ation is about 2 minutes and lasts about 20 to 30 minutes. It is not associated with histamine release 
and lacks cardiovascular effects. It is metabolized in the liver and mainly excreted in the bile but to 
some extent in the urine.  It has little histamine-releasing activity.

Clinical information

• Indications
 - Adjunct to general anesthesia to facilitate endotracheal intubation and relax muscle during 

surgery.
 - Muscle relaxation in general anesthesia during surgical procedures.
 - Facilitate mechanical ventilation for ICU patients.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk is unknown.

• Dosage and administration
 - Administer I.V.; dose to effect; doses will vary due to interpatient variability; use ideal body 

weight for obese patients.
 - Surgery : 
 - Neonates: 0.1mg/ kg/dose; maintenance: 0.03-0.15 mg/kg every 1-2 hours as needed.
 - Infants > 7 weeks to 1 year: Initial: 0.08 -0.1 mg/kg/ dose; maintenance: 0.05-0.1 mg/kg 

every 60 minutes as needed.
 - Children> 1 year and adults :Initial : 0.08 -0.1 mg/kg or 0.04-0.06 mg/kg after initial dose of 

succinylcholine for intubation ; maintenance : 0.01-0.015 mg/kg 25-40 minutes after initial 
dose, then 0.01 -0.015 mg/kg every 12-15 minutes ( higher doses will allow less frequent 
maintenance doses) ; may be administered as a continuous infusion at 0.8-2 mcg /kg/minute.

 - Pretreatment / Priming; Adults: 10% of intubating dose given 3-5 minutes before initial 
dose.

 - ICU: Adults :0.05-0.1 mg/kg bolus followed by 0.8-1.7 mcg/kg/minute once initial recovery 
from bolus observed or 0.1-0.2 mg/kg/dose every 1 hour.

• Contraindications
 - Hypersensitivity to any neuromuscular blocking drug.
 - Bronchospasm can occur but it is rare.

• Side effects and toxicity
 - Hypersensitivity reactions.

• Drug interactions
 - Antiarrhythmics (procainamide and quinidine), antibacterials (aminoglycosides, azlocillin, 

clindamycin, colistin and piperacillin), and beta-blockers (propranolol), lithium: enhance 
muscle relaxant effect.

 - Antiepileptics (carbamazepine and phenytoin), parasympathomimetics: antagonize effects 
of non-depolarizing muscle relaxant.

 - Botulinum toxin: neuromuscular block enhanced by non-depolarizing muscle relaxants (risk 
of toxicity).
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 - Calcium-channel blockers (nifedipine and verapamil), Magnesium salts (parenteral magne-
sium): enhance effect of non-depolarizing muscle relaxants.

• Precautions
 - Allergic cross-reactivity between neuromuscular blocking agents: caution in cases of hyper-

sensitivity to these drugs or history of asthma.
 - Reduce dose in patients with myasthenia gravis and in hypothermia.
 - Resistance may develop in patients with burns or hepatic impairment who may require in-

creased doses. 
Reduce dose in renal impairment. Caution in hepatic impairment. In both cases the effect tends 
to be prolonged. 

Pharmaceutical information

• Dosage form into EDL
 - VECURONIUM BROMIDE 4 mg AMPOULE.

• Storage
 - Store in airtight container.
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21.OPHTHALMOLOGICAL PREPARATIONS
 

Most ophthalmological preparations included in the Palestinian EDL are for local use, except for 
acetazolamide, an antiglaucoma drug used orally.

GENERAL CAUTIONS

 - When two different preparations in the form of eye drops are required at the same time of 
the day, dilution and overflow may occur, the patient should therefore leave an interval of 
5 minutes.

 - Generally, it is inadvisable for patients to continue to wear contact lenses when receiving 
eye drops.

 - To avoid cross-infection, eyedrops prescribed for one patient should not be used by another.
 - Preparations intended for direct instillation into the eyes should be sterile;  multiple appli-

cation containers for domiciliary use include preservative, but care should be taken to avoid 
contamination and they should not be used more  than 4 weeks after first opening.

21.1 ANTI-INFECTIVE AGENTS

21.2 ANTI-INFLAMMATORY AGENTS

21.3 LOCAL ANAESTHETICS USED IN OPHTALMOLOGY
21.4 MIOTICS AND ANTIGLAUCOMA DRUGS
21.5 MYDRIATICS
21.6 TEARS DEFICIENCY MEDICINES

21.1 ANTI-INFECTIVE AGENTS

Most acute superficial infections can be treated topically. 

There is a possibility of systemic absorption, which can result in side-effects affecting other parts 
of the body.

Do not use anti-infective agents long-term; persistent inflammation of the eye is more likely to 
be due to irritants than to infection.

• ACYCLOVIR
• GENTAMICIN
• CHLORAMPHENICOL
• OXYTETRACYCLINE
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ACYCLOVIR = ACICLOVIR
General information

Acyclovir is an antiviral drug. It slows the growth and spread of the herpes virus so that the 
body can fight off the infection. Acyclovir will not cure herpes, but it can lessen the symptoms of 
the infection. Aciclovir is active against herpes simplex and varicella-zoster viruses.  Penetration is 
sufficient for an effect to be exerted in the aqueous humor. 

Clinical information

• Indications
 - Local treatment of herpes simplex infections.
 - Inflammation of the front of the eye (cornea) caused by infection with the herpes simplex 

virus (herpes simplex keratitis).
 -  Illnesses caused by herpes viruses include genital herpes, cold sores, shingles, and chicken 

pox.

• Pregnancy risk factor B
 - IV acyclovir may be used during pregnancy to treat severe HSV infection (especially 

life-threatening disseminated infections) and others also recommend acyclovir for treatment 
of varicella during pregnancy, particularly during the second and third trimesters.

• Lactation
 - Distributed into milk following oral or IV administration. Use with caution

• Dosage and administration
 - Children ≥ 12 years and adults: Apply 5 times daily, continue for 4  days after complete 

healing.

• Side effects and toxicity
 - Mild stinging and local inflammation reported.
 - Rarely: punctate keratopathy, which is however superficial and usually heals spontaneously 

and Inflammation of the eyelids (blepharitis). Pharmaceutical information

• Dosage form into EDL
 - ACICLOVIR 4.5 g  EYE OINTMET

• Storage
 - Store in airtight container.
 - Eye ointment is sterile until opened. It should not be used if more than four weeks have 

passed since it was first opened, as it may be contaminated with germs that could infect the 
eye.
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GENTAMICIN
General information

Gentamicin is an aminoglycoside antibiotic which it is active against Gram-negative micro-or-
ganism including Pseudomona aeruginosa. It is also active against Staphylococcus aureus.

Clinical information 

• Indications
 - Serious, sight-threatening eye infections by susceptible bacteria. Bacterial infections of the 

eyes, for example bacterial conjunctivitis. 
 - Preventing bacterial infection following injury to an eye or ear.

• Pregnancy Risk Factor C

• Dosage and administration
 - Children and adults :
 - Solution: instill 1-2 drops every 2-4 hours, up to 2 drops every hour for severe infection.

 
• Contraindications

 - Known history of hypersensitivity to aminoglycosides.

• Side effects and toxicity
 - Hypersensitivity and cross-sensitivity between aminoglycosides.
 - Transient burning is not uncommon
 - Irritation, Itching.
 - Stinging sensation.

• Precautions
 - Caution in patients with myasthenia gravis, parkinsonism and other conditions characterized 

by muscular weakness, because of the risk of systemic absorption.
 - Elderly people.
 - Decreased kidney function.
 - Decreased liver function. Use may lead to the emergence of resistance. 

Pharmaceutical information

• Dosage form into EDL
 - GENTAMICIN 0.3 % EYE DROPS

• Storage
 - Store in an airtight container; close tightly after use.
 - Protect from light.
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CHLORAMPHENICOL
General information

Chloramphenicol is a broad spectrum antibiotic active against both Gram-positive and Gram-neg-
ative organism, Rickettsia, Chlamydias, Mycoplasmas, H.influenza, Neisseria meningitides and Sal-
monella. Pseudomonas aeruginosa is resistant.

It is used as eye-drops but can also be given systemically.

Clinical information 

• Indications
 - Drug of choice for superficial eye infection
 - Inflammation of the eye caused by a bacterial infection (bacterial conjunctivitis).

• Pregnancy
 - It should be used only when clearly needed. This medication should not be used near or at 

the time of delivery due to possible harm to the newborn (gray baby syndrome). 

• Lactation
 - It passes into breast milk and may have undesirable effects on a nursing infant. Therefore, 

breast-feeding while using this drug is not recommended. 

• Dosage and administration:
 - 1 drop every 2 hours. Reduce frequency gradually until the infection is controlled, then con-

tinue for 48 hours after healing, for five days.

• Contraindications
 - Known history of hypersensitivity or toxic reaction.

• Precautions 
Chloramphenicol should not be used in

 - Children under two years of age.
 - Blood dyscrasias, including aplastic anemia.

• Side effects and toxicity
 - Transient stinging.
 - Optic neuritis Allergic reactions. 
 - Rare: aplastic anaemia.

Pharmaceutical information

• Dosage form into EDL
 - CHLORAMPHENICOL 0.5 % EYE DROPS

• Storage
 - Store in an airtight container; close tightly after use.
 - Protect from light.
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OXYTETRACYCLINE
General information

Tetracycline is a bacteriostatic antibiotic with a broad spectrum of activity including chlamydias, 
rickettsias and mycoplasmas, and some spirochetes.  It is not effective against pseudomonas. 

Clinical information 

• Indications
 - Eye infections including trachoma.
 - It has some value in the prophylaxis and treatment of neonatal gonococcal conjunctivitis.

• Dosage and administration
 - Wash the eyes with boiled and cooled water before each application
 - Conjunctivitis: 2 applications/ day for 7 days
 - Trachoma: 2 applications/ day for 6 weeks. 

• Contraindications
 - Known history of hypersensitivity to tetracyclines.
 - Fungal or viral infection.

• Side effects and toxicity
 - Hypersensitivity reaction.
 - Super-infections.
 - Irritation is common

• Drug interactions
 - Penicillin: tetracycline antagonizes the effects of penicillin; do not combine the two.

• Precautions
 - It may lead to the emergence of resistance.

Pharmaceutical information

• Dosage form into EDL
 - OXYTETRACYCLINE 0.05 % EYE OINTMENT.

• Storage
 - Store in an airtight container.   
 - Close tightly after use.
 - Protect from light.
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21.2 ANTI-INFAMMMATORY AGENTS

• DEXAMETHASONE
• TETRAHRYDROZOLINE
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DEXAMETHASONE 
General information

Dexamethasone is a corticosteroid which has an important place in treating uveitis and scleritis, 
administered topically. Dexamethasone reduces the irritation, redness, burning, and swelling of eye 
inflammation caused by chemicals, heat, radiation, infection, allergy, or foreign bodies in the eye. It 
is sometimes used after eye surgery.

Clinical information 
• Indications

 - Local treatment of eye inflammation (short term).
 - Allergic conjunctivitis 
 - Uveitis, scleritis.
 - Post-operative inflammation following eye operations.

• Pregnancy Risk factor C

• Dosage and administration:
 - Anti- inflammatory

Instill 1-2 drops into conjunctival sac every hour during the day and every other hour during the 
night; gradually reduce dose to every 3-4 hours then 3-4 times daily.

 
• Contraindications

 - “Red eye” caused by herpes simplex virus.
 - Fungal disease.
 - Glaucoma.
 - Tuberculosis of the eyes. 

• Side effects and toxicity
 - “Steroid glaucoma” may be produced after few weeks treatment.
 - Delayed hypersensitivity reactions.
 - Thinning of the cornea and sclera with perforation. changes in vision, such as blurring and 

seeing halos around lights
 - pressure and pain in the eye
 - drooping of the eyelid

• Precautions
 - Topical corticosteroids should normally only be used under expert supervision. There is 

a serious risk of perforation when this drug is used in the eye; it should be used sparingly 
and briefly, and not as a substitute for bland eye drops which often relieve inflammation 
adequately.

 - They should not be prescribed for undiagnosed “red eye”, and when an infection is being 
treated with an antibiotic it is rarely wise to use a corticosteroid as well. Costicosteroids 
aggravate conditions of “red eye” caused by herpes simplex virus and can aggravate other 
infective conditions; by causing perforation they may cause a superficial infection to enter 
the eye itself, leading to loss of vision.

Pharmaceutical information

• Dosage form into EDL
 - DEXAMETHASONE 0.1 %  eye drops 

• Storage
 - Store airtight container between 15-30 °C.
 - Protect from light.
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TETRAHYDROZOLINE
General information

Tetrahydrazoline is a sympathomimetic and decongestant used in short term treatment.

Clinical information 

• Indications
 - Allergic conjunctivitis.
 - To relieve minor eye irritation and redness caused by colds, pollen, and swimming.

• Dosage and administration:
 - Apply 1-2 drops 2-3 times daily.

• Contraindications
 - Angle-closure glaucoma.
 - Known hypersensitivity to the preparation.

• Side effects and toxicity
 - Transitory stinging on initial instillation, blurring of vision. 
 - Increased eye redness or irritation.

• Precautions
 - Not recommended in children under 2 years of age.
 - Avoid prolonged use, which can cause reactive hyperemia

Pharmaceutical information

• Dosage form into EDL
 - TETRAHYDROZOLINE 0.05% 10 mL EYE DROPS

• Storage
 - Store in an airtight container; close tightly after use.
 - Protect from light.
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21.3 LOCAL ANAESTHETICS USED IN OPH-
TALMOLOGY

• BENOXINATE 
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BENOXINATE = OXYBUPROCAINE 
General information

Oxybuprocaine is a combined preparation of lignocaine (local anaesthetic) and fluorescein.

Clinical information

• Indications
 - Local anaesthesia for short ophthalmological procedure such as tonometry.

• Pregnancy risk factor D

• lactation 
 - Lactation has not been established

• Dosage and administration
 - 1 drop instilled into the conjunctival sac for tonometry after 60 seconds.
 - 2 drops for fitting of contact lenses after 90 seconds.
 - 3 drops at 90-seconds intervals for a foreign body to be removed from the corneal epithelium 

after 5 minutes.

• Contraindications
 - Known hypersensitivity to the drug.
 - Concomitant infection of the eye. 
 - Patient instillation of drug. To be given only by a clinician.

• Side effects and toxicity
 - Very rarely hypersensitivity reactions. 
 - Transient stinging or burning sensation. 
 - Abuse or overdose of benoxinate may cause sedation, confusion, agitation, euphoria, dis-

orientation, hearing, visual or speech disorders, paraesthesia, muscle twitching and if severe 
enough seizures, respiratory depression and coma. These symptoms would be very rare in 
therapeutic doses.  Nausea, vomiting and dysphagia have been observed during therapy.

• Precautions
 - Local anesthetics should never be used for relief of symptoms.

Pharmaceutical information

• Dosage form into EDL
 - BENOXINATE HCl 0.4 % EYE DROPS.

• Storage
 - Store at 2°C to 8°C. (Refrigerate. Do not freeze.) 
 - Store in airtight container and protect from light.
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21.4. MIOTICS AND ANTIGLAUCOMA DRUGS

Glaucoma is usually associated with an abnormally high intra-ocular pressure, almost always due 
to reduced out-flow of aqueous humor while the inflow remains constant.

Chronic simple glaucoma is commonly first treated with a topical beta-blocker and other drugs to 
control the intra-ocular pressure.

The small pupil is a side-effect of antiglaucoma drugs: they act by opening up the inefficient 
drainage channels in the trabecular meshwork resulting from contraction or spasm of the ciliary 
muscle.

Miotics used in the management of raised intra-ocular pressure include pilocarpine.

• ACETAZOLAMIDE
• PILOCARPINE
• TIMOLOL



Page 603

ACETAZOLAMIDE
General information

Acetazolamide is a carbonic anhydrase inhibitor that is used to treat glaucoma, epileptic seizures, 
Idiopathic intracranial hypertension (pseudotumor cerebri), altitude sickness, cystinuria, and dural 
ectasia. .Acetazolamide is an enzyme inhibitor related to the sulphonamides. It reduces intra-ocular 
pressure by reducing aqueous humor production; it has also a diuretic effect.

Acetazolamide can be used as an alternative to topical beta-blocker drugs.

Clinical information
• Indications

 - Reduction of intra-ocular pressure in open-angle glaucoma and secondary glaucoma; suit-
able for long-term maintenance treatment. 

 - Peri-operatively in angle-closure glaucoma.
• Pregnancy Risk Factor C
• Lactation

- Negligible amounts enter the milk.
• Dosage and administration

Children, Glaucoma: 
 - Oral: 8-30 mg/kg/day divided every 8 hours
 - I.V: 80-40 mg/kg/24 hours divided every 6 hours,, not to exceed 1 g/day

Adult, Glaucoma:
 - Chronic simple (open-angle): Oral: 250 mg 1-4 times/day, acute (close-angle): I.V:250-500 

mg. maximum 1 g/day.
• Contraindications

 - Hypokalemia, hyponatremia, hyperchloraemic acidosis.
 - Severe hepatic impairment and renal impairment.
 - Hypersensitivity to sulphonamides.

• Side effects and toxicity
 - Sulphonamide-related side-effects: blood disorders, rashes and others.
 - Diuresis, electrolyte disturbance and metabolic acidosis.
 - Nausea, vomiting taste disturbances, loss of appetite, paresthesia, flushing, headache, dizzi-

ness, fatigue, irritability, depression, thirst, polyuria, reduced libido.
 - Occasionally confusion, drowsiness, hearing disturbances, urticaria, malaena, glycosuria, 

haematuria, abnormal liver function, renal calculi.
 - Rarely, photosensitivity, liver damage, flaccid paralysis, convulsions, transient myopia.

• Drug interactions
 - Analgesics: aspirin reduces excretion of acetazolamide, risk of toxicity.
 - Anti-arrhythmics: acetazolamide reduces excretion of quinidine.
 - Cardiac glycosides: increased toxicity if hypokalemia occurs.
 - With other diuretics, corticosteroids, sympathomimetics, ulcer-healing drugs: increased risk 

of hypokalemia.
 - Lithium: increased excretion of lithium by acetazolamide. 

• Precautions
 - If used long term, monitor blood count and plasma electrolyte concentration.
 - Pulmonary obstruction, risk of acidosis.
 - Elderly, because of possible renal impairment.

Pharmaceutical information
• Dosage form into EDL

 - ACETAZOLAMIDE 250 mg TABLETS.
• Storage

 - Store airtight container and protect from light 
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PILOCARPINE
General information

Pilocarpine is a miotic drug and anti glaucoma   

Clinical information 

• Indications
 - Open-angle glaucoma; temporary treatment of closed-angle glaucoma pending surgery.
 - Prevention of Postoperative Elevated IOP Associated with Laser Surgery Induction of Mi-

osis

• Pregnancy risk factor C

• Dosage and administration
 - Apply 1-2 drops up to 6 times daily.

• Contraindications
 - Acute iritis, anterior uveitis and some forms of secondary glaucoma.
 - Acute inflammatory disease of the anterior segment.
 - Hypersensitivity.

• Side effects and toxicity
 - Headache and browache.
 - Ocular side-effects include: burning, itching, smarting, burred vision, conjunctival vascu-

lar congestion, myopia, lens changes with chronic use, vitreous hemorrhage, and pupillary 
block.

 - Systemic side-effects are very rare following application on the eyes.

• Precautions
 - Check for efficacy as time passes; effect may decline, requiring temporary interruption of 

treatment.
 - Fundus examination must be done before starting treatment: risk of retinal detachment in 

susceptible individuals and those with retinal disease.
 - Conjunctival or corneal damage.
 - In those receiving long-term treatment and with chronic simple glaucoma, intra-ocular pres-

sure and visual fields should be monitored.
 - Cardiac disease, hypertension, asthma, peptic ulceration, urinary-tract obstruction and Par-

kinson’s disease. 
 - May affect performance of skilled tasks (e.g. driving).

Pharmaceutical information

• Dosage form into EDL
 - PILOCARPINE 2 % EYE DROPS.
 - PILOCARPINE 4 % EYE DROPS.

• Storage
 - Store airtight container.
 - Protect from light.
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TIMOLOL 
General information

Timolol is used to treat open-angle and occasionally secondary glaucoma by reducing aqueous 
humor production through blockage of the beta receptors on the ciliary epithelium .Timolol is a 
beta-blocker administered topically to reduce intra-ocular pressure in chronic simple glaucoma by 
reducing the rate of production of aqueous humor.

Systemic absorption may follow topical application.

Clinical information 
• Indications

 - Chronic simple glaucoma.
 - Open angle glaucoma.
 - Temporary treatment of closed-angle glaucoma while awaiting surgery.

• Pregnancy  risk factor C 
• Lactation

 - No proof of harm, but monitor the infant for possible beta-blocker effects..
• Dosage and administration

 - Apply 1 drop twice daily.

• Contraindications
 - Bradycardia, heart block, or heart failure.
 - Cardiogenic shock.
 - Asthma or history of obstructive airways disease.
 - Consider other contra-indications of beta-blockers since systemic absorption may follow 

topical application.
 - Hypersensitivity.

• Side effects and toxicity
 - Local side-effects: transitory dry eyes and allergic blepharoconjunctivitis. Eye irritation, 

double vision, headache, depression, dizziness and nausea
 - Consider other side-effects of beta-blockers since systemic absorption may follow topical 

application.

• Drug interactions
 - Consider systemic drug-interactions since absorption may follow topical application of be-

ta-blockers.  In particular additive effects with other drugs affecting the heart, including cal-
cium-channel blockers: verapamil can cause increased risk of asystole, severe hypotension, 
and heart failure.

• Precautions
 - Fundus examination must be done before starting treatment: risk of retinal detachment in 

susceptible individuals and those with retinal disease.
 - Consider other precaution of beta-blockers since there is the possibility of systemic absorption.
 - Pregnancy: no evidence of harm, but monitor cardiac function.

Pharmaceutical information
• Dosage form into EDL

 - TIMOLOL 0.5 % EYE DROPS (AS HYDROGEN MALEATE)

• Storage
 - Store airtight container.
 - Protect from light.
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21.5 MYDRIATICS

Antimuscarinics dilate the pupil and paralyze the ciliary muscle.

• ATROPINE
• PHENYLEPHRINE HCL
• TROPICAMIDE
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ATROPINE  
General information 

Atropine is a long-acting mydriatic preferred for producing cycloplegia for refraction in young 
children.  

Clinical information 

• Indications
 - Refraction procedure in young children.
 - Also: treatment of anterior uveitis mainly to prevent posterior synechia.

• Pregnancy risk factor B/C (manufacturer specific)

• Lactation
 - No evidence of harm but monitor infant for possible effects.

• Dosage and administration
 - Apply before 1-2 drops 1 hour refraction procedure.

• Contraindications
 - Hypersensitivity.
 - Narrow-angle glaucoma.
 - Adhesion between the iris and lenses.
 - Myasthenia gravis.

• Side effects and toxicity
 - In many elderly people, acute closed angle glaucoma can readily be precipitated because 

there is a shallow anterior chamber; assess this risk before use.
 - Transient stinging.
 - Raised intra-ocular pressure.
 - On prolonged treatment: local irritation, hyperaemia, oedema and conjunctivitis lay occur.
 - Contact dermatitis.
 - Systemic reactions (tachycardia, mental stimulation with confusion or hallucinations, con-

stipation and urinary retention may occur in very young or very old patients. 

• Drug interactions
 - Additive effects with other drugs having anticholinergic effects (e.g. antihistamines) or 

causing central nervous system stimulation.

• Precautions
 - Darkly pigmented iris is more resistant to pupillary dilatation: caution overdosage risk.
 - Elderly and hypermetropic patients: risk of precipitate acute angle-closure glaucoma.
 - DRIVING: patients should be warned no to drive for 1-2 hours after mydriasis.
 - Risk of systemic effects in infants under 3 months

Pharmaceutical information

• Dosage form into EDL
 - ATROPINE SULPHATE 1 % 10 mL EYE DROPS.

• Storage
 - Store airtight container.
 - Store at room temperature.
 - Protect from light.
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PHENYLEPHRINE HCl   
General information 

Phenylephrine is a sympathomimetic amine, a selective α1-adrenergic receptor agonist used pri-
marily as a decongestant, as an agent to dilate the pupil, and to increase blood pressure. Phenyleph-
rine is marketed as a substitute for the decongestant pseudoephedrine, though clinical studies differ 
regarding phenylephrine’s effectiveness in this role. 

Clinical information

• Indications
Shock
Used to produce vasoconstriction as an adjunct to correct hemodynamic imbalances in the treat-
ment of shock that persists after adequate fluid volume replacement.

Hypotension During Spinal Anesthesia
Has been used both for the prevention and treatment of hypotension resulting from spinal anes-
thesia, but some clinicians state that pure α-adrenergic agonists should not be used because they 
may further reduce cardiac output. 

Prolongation of Local Anesthesia
May be added to solutions of some local anesthetics to decrease the rate of vascular absorption 
of the anesthetic, thereby localizing anesthesia and prolonging the duration of anesthesia. 

Paroxysmal Supraventricular Tachycardia
Administered IV to raise BP in order to terminate some attacks of paroxysmal supraventricular 
tachycardia, especially in patients who are also hypotensive or in shock. 

Nasal Congestion
Self-medication for temporary relief of nasal congestion associated with upper respiratory aller-
gy (e.g., hay fever) or the common cold. However, efficacy of oral phenylephrine for this use 
has been questioned. 

Hemorrhoids
Anorectal preparations (e.g., creams, gels, ointments, suppositories) containing phenylephrine 
hydrochloride are used topically or rectally to provide temporary symptomatic relief of external 
or internal hemorrhoids. 

Diagnosis of Heart Murmurs
IV phenylephrine has been used to increase BP as an aid in the diagnosis of heart murmurs

• Pregnancy risk factor C 

• Lactation
 - Does not appear to be distributed to any great extent into breast milk. However, caution if 

used in nursing women.

• Dosage and administration
Vasoconstriction/Pupil Dilation, Adults
Ophthalmic Instill 1 drop of 10% or on upper limbus. If necessary, repeat after 1 h.

Uveitis/Prevention of Synechiae, Adults
Ophthalmic Instill 10% phenylephrine to the upper surface of the cornea and repeat as necessary, 
not to exceed 3 times. May continue treatment the following day if necessary. Use with atropine 
and hot compresses.

Wide-Angle Glaucoma, Adults
Ophthalmic Instill 1 drop of 10% on upper surface of cornea as needed.

Open-Angle Glaucoma, Adults
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Ophthalmic Instill 1 drop of 10% solution in conjunction with miotics.
Intraocular Surgery, Adults
Ophthalmic Instill 1 drop of 10% solution 30 to 60 min before operation.

Refraction, Adults
Ophthalmic Instill 1 drop of 10% solution in conjunction with cycloplegics.

Children
Ophthalmic Instill 1 drop of 10% solution in conjunction with cycloplegics.

Ophthalmoscopic Examination, Adults
Ophthalmic Instill 1 drop of 10% solution in each eye. Dilation lasts from 1 to 3 h.

• Contraindications
 - Severe hypertension or ventricular tachycardia.
 - Peripheral or mesenteric vascular thrombosis, because ischemia may be increased and the 

area of infarction extended.
 - For use in fingers, toes, ears, nose, or genitalia in conjunction with local anesthetics.
 - Severe coronary disease or cardiovascular disease (including MI) in the view of some cli-

nicians.
 - For self-medication of hemorrhoidal symptoms unless otherwise directed by a clinician: 

Cardiac disease, high BP, thyroid disease, diabetes mellitus, or difficulty in urination sec-
ondary to prostatic hyperplasia. 

 - Known hypersensitivity to phenylephrine or to any ingredient in the respective formulation

• Side effects and toxicity
 - Systemic use:  may cause restlessness, anxiety, nervousness, weakness, dizziness, precordial 

pain or discomfort, tremor, respiratory distress, pallor or blanching of the skin, or a pilomo-
tor response.

 - Anorectal use: in recommended dosages for local effect in anorectal disorders (e.g., hem-
orrhoids), adverse systemic effects of vasoconstrictors such as phenylephrine generally are 
minimal.

• Drug interactions
 - Atropine: concurrent use may enhance the pressor effects and induce tachycardia, especially 

in infants.
 - Beta-blockers: decrease phenylephrine’s effect.
 - Digitalis glycosides, general anesthetics: arrhythmias.
 - Furazolidone, MAOIs: may significantly increase pressor response resulting in hypertensive 

crisis and intracranial hemorrhage.
 - Guanethidine, methyldopa, reserpine: may increase pressor response of phenylephrine; re-

sulting in severe hypertension.
 - Halogenated hydrocarbon anesthetics: may sensitize myocardium to effects of catechol-

amines. Use extreme caution to avoid arrhythmias.
 - Oxytocic drugs: may cause severe persistent hypertension.
 - Tricyclic antidepressants: may decrease or increase response; use with caution.

• Precautions
Prolonged Administration: prolonged administration of vasopressors has caused edema, hem-
orrhage, focal myocarditis, subpericardial hemorrhage, necrosis of the intestine, or hepatic and 
renal necrosis; these effects have generally occurred in patients with severe shock and it is not 
clear if the drug or the shock state itself was the cause. 
Combination Preparations: when used in combination with other drugs (e.g., acetaminophen, 
chlorpheniramine, dextromethorphan, diphenhydramine, guaifenesin, pheniramine), consider 
the cautions, precautions, and contraindications associated with all ingredients in the formula-
tion. 
Systemic Effects: injections may be followed by paresthesia in the extremities or a feeling of 
coolness in the skin. 
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Cardiac Effects: when ≥2 mg is injected during regional local anesthesia, a pressor response may 
occur. 
Reduced Vital Organ Blood Flow: can cause severe peripheral and visceral vasoconstriction, 
reduced blood flow to vital organs, decreased renal perfusion, and probably reduced urine output 
and metabolic acidosis.
Extravasation: may cause necrosis or sloughing of tissue if extravasation occurs during IV ad-
ministration or following sub-Q administration. 

Pharmaceutical information

• Dosage form into EDL
 - PHENYLEPHRINE HCl 10%, 5 mL EYE DROPS 

• Storage
 - Tight, light-resistant containers.
 - Up to 30°C 
 - Protected from light.
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TROPICAMIDE
General information

Tropicamide is anticholinergic used as a short-acting mydriatic.

Clinical information 

• Indications
 - Facilitate the examination of the fundus of the eye, especially in adults; effect in children 

may be insufficient.
 - Short acting mydriasis (dilation of the pupil) and cycloplegia when applied as eye drops. It 

is used to allow better examination of the lens, vitreous humor, and retina.

• Pregnancy risk factor C 

• Dosage and administration
 - Instill 1-2drops into the eyes 15-20 minutes prior to examination.

• Side effects and toxicity
 - It may cause redness or conjunctivitis (inflammation) and also blurs vision for a short while 

after instillation. Temporary blurring of vision
 - Transient stinging.
 - Raised intra-ocular pressure.
 - On prolonged treatment: local irritation, hyperemia, oedema and conjunctivitis lay occur.
 - Contact dermatitis.
 - Systemic reactions may occur in very young or very old patients.

• Precautions
 - Darkly pigmented iris is more resistant to pupillary dilatation: caution overdosage risk.
 - Elderly and hypermetropic patients: risk of precipitate acute angle-closure glaucoma.
 - DRIVING: patients should be warned no to drive for 1-2 hours after mydriasis.

Pharmaceutical information

• Dosage form into EDL
 - TROPICAMIDE 0.5 % EYE DROPS.

• Storage
 - Store airtight container.
 - Protect from light
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21.6 OCULAR LUBRICANT

• ARTIFICIAL TEARS/Gel
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ARTIFICIAL TEARS 
General information

Artificial tears are lubricant eye drops used to treat the dryness and irritation associated with defi-
cient tear production in Keratoconjunctivitis sicca (dry eyes). They are also used to moisten contact 
lenses and in eye examinations. Artificial tears are used as ocular lubricant. 

Composition:
 - Polyvinyl alcohol 1.4 %
 - Povidone 0.4 % 

• Clinical information 

• Indications
 - Artificial tears usually are the first line of treatment for dry eyes. 
 - Tear film deficiency.

• Dosage and administration
 - Instill 1-2 drops into the eye(s) 3-4 times daily as needed.

• Contraindications
 - Hypersensitivity.

• Side effects and toxicity 
 - Eye pain, irritation, continued redness, or vision changes.

Pharmaceutical information

• Dosage form into EDL
 - ARTIFICIAL TERAS EYE Gel

• Storage
 - Store airtight container.
 - Protect from ligh
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22. OXYTOCICS AND ANTIOXYTOCICS  
 

 22.1 OXYTOCICS
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OXYTOCICS 

Prostaglandins and oxytocics are used to induce abortion or induce or augment labour and mini-
mize blood loss from the placental site. They induce uterine contraction.

 - Induction of therapeutic abortion: dinoprostone by extra-amniotic rout.
 - Induction and augmentation of labour: oxytocin by slow intravenous infusion.
 - Prevention and treatment of hemorrhage: methylergometrine and oxytocin by intra-muscu-

lar injection.

• DINOPROSTONE
• METHYLERGOMETRINE
• MISOPROSTOL 
• OXYTOCIN
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DINOPROSTONE 
General information

Dinoprostone (prostaglandin E2) induces uterine contractions at any stage of pregnancy and is 
used principally for induction of labour and termination of pregnancy.

Clinical information

• Indications
 - Induction and augmentation of labour as vaginal tablets.
 - Medical induction of late therapeutic abortion, given by extra-amniotic route.
 - Induction for labour when continuation of pregnancy is dangerous for mother and/ or fetus- 

vaginally into the posterior fornix of the vaginal canal.
 - Terminate pregnancy, evacuate uterus incase of missed abortion or intrauterine fetal death.

• Pregnancy risk factor C

• Dosage and administration
 - Vaginal tablets: inserted 3 mg into posterior fornix, followed after 6-8 hours by 3 mg if la-

bour is not established. Maximum cumulative dose: 6 mg. Patient should remain supine for 
10 minutes following insertion. 

• Contraindications
 - Hypersensitivity to prostaglandin or any component of the formulation.
 - Active cardiac, pulmonary, renal or hepatic disease.
 - Acute pelvic inflammatory disease.
 - Placenta praevia or unexplained vaginal bleeding during pregnancy, ruptured membranes, 

major cephalopelvic disproportion or fetal malpresentation.
 - History of caesarean section or major uterine surgery which could have left a scar, thus 

predisposing to rupture.
 - Untreated pelvic infection, fetal distress, grand multiparas and multiple pregnancy, history 

of difficult or traumatic delivery.
 - Avoid the extra-amniotic route in cervicitis or vaginitis.

• Side effects and toxicity
 - Nausea, vomiting and diarrhea.
 - Breast tenderness, hot flashes.
 - Uterine hypertonus, severe uterine contractions, pulmonary or amniotic fluid embolism, 

abruptio placenta, fetal distress, maternal hypertension, bronchospasm, rapid cervical dila-
tion, fever, backache.

 - Uterine hypercontractility, with or without fetal bradycardia.
 - Cardiac arrest, uterine rupture and stillbirth or neonatal death also reported.
 - Vaginal symptoms: warmth, irritation, pain.
 - Hearing impairment, cough, blurred vision and eye pain.
 - Arrhythmia, chest pain, chest tightness, hypotension, syncope.

• Drug interactions
 - Effect of oxytocin is enhanced and the greatest caution should be exercised if both prepara-

tions are used.

• Precautions
 - History of asthma, glaucoma and raised intra-ocular pressure; cardiac, hepatic and renal 

impairment; hypertension; history of epilepsy; uterine rupture.
 - Monitor uterine activity and fetus status.
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 - Continuous foetal heart monitoring is mandatory for 30 minutes after administration of each 
dose of dinoprostone and once contractions are experienced.

Pharmaceutical information

• Dosage form into EDL
 - DINOPROSTONE 3 mg (1 SUPP.) VAGINAL TABLETS.
 - DINOPROSTONE 10 mg/mL AMPOULE

• Storage
 - Store from 2º to 8º C.
 - Suppositories must be kept frozen; not above -20 °C.vaginal tablet kept in refregirator 2-8c 

as directed on packet.
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METHYLERGOMETRINE
General information

This is derived of the ergot alkaloid derivative ergometrine (also is called ergonovine or er-
gobasine). It is classified as uterine stimulant.

Clinical information 
• Indications

 - Prevention and treatment of postpartum and post-abortion hemorrhage.caused by uterine atony 
or subinvolution

 - Heavy hemorrhageia in non- pregnant women.
• Pregnancy risk factor C
• Lactation 

 - Contraindicated.
• Dosage and administration

 - Oral:.0.2mg 3-4 times/day in the puerperium for 2-7 days
 - IM,IV:0.2mg after delivery of anterior shoulder, after delivery of placenta or during puerpe-

rium, may be repeated as required at interval of2-4 hr
 - In emergencies, use injectable route.

• Contraindications
 - Hypersensitivity to methyl ergometrine or any component of the formulation (e.g. cabergo-

line, bromocriptine, ergotamine).
 - Do not use for induction of labour, or in the first and second stages of labour: strong uterine 

contractions can injure the infant.
 - Vascular disease, severe cardiac disease, impaired pulmonary function, severe hepatic and 

renal impairment, severe hypertension and eclampsia.
 - Sepsis.
 - Ergot alkaloids are contraindicated with potent inhibitors of CYP3A4 (includes azole anti-

fungals (Itraconazole) and some macrolide antibiotics).
 - Hypertension, toxemia, pregnancy

• Side effects and toxicity
 - If poorly tolerated or given in excessive dosage: nausea, vomiting, headache, dizziness, tinni-

tus, abdominal pain, chest pain, palpitation, dyspnea, bradycardia, transient hypertension and 
vasoconstriction.

 - Myocardial infarction and pulmonary oedema have been reported as consequences of the hyperten-
sive reaction.

 - Skin rash.
 - Leg cramps. 
 - Tinnitus, haematuria, anaphylaxis, diaphoresis.

• Precautions
 - Cardiac disease, hypertension, hepatic and renal impairment, multiple pregnancy.
 - Avoid in porphyria.
 - Before administration, be sure that the expulsion of the placenta is complete and there is not 

an undiagnosed second child; a second twin has sometimes been killed or injured by giving 
ergometrine!

 - In patient with sepsis, in second stage of labor.

Pharmaceutical information
• Dosage form into EDL

 - Methylergometrine 0.2 mg/ml ampoules.
• Storage

 - Ampoules should be stored refrigerated 2-8°C
 - Do not freeze and protect from light.
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MISOPROSTOL
General information

Misoprostol is cervical ripening agent, oxytocic drug (prostaglandin).

Clinical information

• Indications
 - Prevention of NSAID-induced gastric ulcers.
 - Medical termination of pregnancy of less than  or equal 49 days
 - In conjunctive of mifepristone.
 - Investigational/ unlabeled use:
 - Cervical ripening and labor induction.
 - NSAID-induced nephropathy
 - Fat mal absorption in cystic fibration
 - Induction of labor when continuation of pregnancy is dangerous for mother and/ or fetus 

and the cervix is not favorable, especially in the event of intrauterine fetal death or severe 
pre- eclampsia.

 - Cervical dilatation before aspiration or curettage.
 - Treatment of post- partum hemorrhage due to uterine atony, when injectable oxytocics are 

not available or ineffective.
 - Termination of intra- uterine pregnancy, in combination with mifepristone.
 - Incomplete abortion in the first trimester. 

• Dosage and administration
Induction of labor

 - Intrauterine fetal death : 200 mcg 9 in the 2nd trimester) or 100 mcg ( in the 3rd trimester) 
vaginally, every 4 to 6 hours until labor occurs, up to maximum of 3 doses per 24 hours, to 
be repeated the following day, if necessary.

 - Viable pregnancy: 25 mcg vaginally, every 4 to 6 hours until labor occurs, up to maximum 
of 6 doses or 150 mcg.  

 - Cervical dilatation before aspiration or curettage:  400 mcg vaginally as single dose, 3 hours 
before procedure. 

 - Treatment of post-partum hemorrhage: 1000 mcg as single dose.
 - Termination of pregnancy (first and second trimester): 36 to 48 hours after the administra-

tion of mifepristone, administer misoprostol: 400 mcg orally or vaginally, to be repeated 
every 3 hours, up to maximum of 5 doses.

 - Incomplete abortion in the first trimester: 600 mcg orally as a single dose.

• Contraindications
 - Hypersensitivity
 - During the 2nd and the 3rd trimester
 - Do not administer in the event of mal presentation, true cephalo- pelvic disproportic com-

plete placenta previa.
 - In the event of history of caesarean section or grand multiparity:
 - If the fetus is viable: a caesarean section is indicated, do not administer misoprostol.
 - If the fetus is dead or non- viable, or viable but a caesarean section cannot be performed 

reduce the dose by half.
 - For labor induction.
 - Do not administer simultaneously with oxytocin. At least 6 hours must have elapsed since 

the last administration of misoprostol before oxytocin can be given.
 - Regular monitoring of the intensity and frequency of contractions is mandatory.
 - If the fetus is viable, continuous fetal heart monitoring is mandatory for 30 minutes after ad-
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ministration of each dose of misoprostol and once contractions are experienced or detected.
 - Use incaution in patient with renal impairment cardiovascular disease and elderly.

• Side effects and toxicity
 - Gastrointestinal disorder; headache, dizziness, fever, chills, uterine hypertonia, uterine rup-

ture, fetal distress.
 - If the woman vomits within 30 minutes of oral administration, administer the same dose 

vaginally.

• Precautions
 - Breast feeding: no contra indicated.

Pharmaceutical information

• Dosage form into EDL
 - MISOPROSTOL 200 mcg TABLET.
 - MISOPROSTOL 25 mcg VAGINAL TABLET.

• Storage
 - Store at room temperature.
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OXYTOCIN
General information

Oxytocin is a hormone that stimulates uterine contraction. it is classified as synthetic oxytocic

Clinical information

• Indications
 - Induction of labour
 - Augmentation of labour where there is evidence of hypotonic uterine inertia).
 - Prevention and treatment of hemorrhage after delivery.

• Pregnancy risk factor X.

• Dosage and administration

Induction or stimulation of labour: 
 - IV administration requires the use of an infution pump.

Adults, induction of labor:
 - IV: 0.5-1 milliunit/minute, gradually increase dose in increment of 1-2 milliunits/minute un-

til desired contraction pattern is established, dose may be decreased after desired frequency 
of contractions is reached and labor has progressed to 5-6cm dilation. Infusion rates of 6 
milliunits/minute provide oxytocin levels similar to those at spontaneous labor, rates more 
than 9-10 milliunits/minute are rarely required.

Postpartum bleeding:
 - IM: total dose of 10 units after delivery.
 - IV:10-40 units by IV infution in 1000ml of intravenous fluid at a rate sufficient to control 

uterine atony
 - Adjunctive treatment of abortion:IV;10-20 milliunits/minute;maximum total 

dose:30units/12hours.

• Contraindications
 - Hypersensitivity to oxytocin or any component of the formulation.
 - Hypertonic uterine contractions, mechanical obstruction to delivery, fetal distress.
 - Any condition where spontaneous labour or vaginal delivery would be inadvisable or con-

traindicated eg.invasive cervical cancer ,active genital herpes e.g. significant cephalopelvic 
disproportion, malpresentation, placenta praevia, vasa previa, placental abruption, cord pre-
sentation or prolapse, predisposition to uterine rupture, polyhydramnios, grand multiparity 
and presence of a uterine scar from major surgery.Administer with caution and don’t exceed 
30 drops/ minute in the event of history of single caesarean section and grand multiparity.

 - Avoid prolonged administration in oxytocin-resistant uterine inertia, severe pre-eclampsia 
toxaemia or severe cardiovascular disease.   

• Side effects and toxicity
For mother

 - Genitourinary: Uterine spasms at low doses.
 - Uterine hyperstimulation at high doses that can cause fetal cardiac stress, distress, asphyxia 

and death, or can lead to hypertonicity, tetanic contractions, soft-tissue damage or uterine 
rupture.

 - Water intoxication and hypenatraemia if prolonged administration at high doses with large 
volume of fluid.

 - GI: Nausea and vomiting.
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 - Cardiovascular;Arrhythmias have been reported.HTN
 - Rashes and anaphylactoid reactions, placental abruption and amniotic fluid embolism have 

rarely been reported.
For neonate

 - Cardiovascular;Arrhythmias,bradycardia
 - CNS:neonatal seizure,brain damage
 - Hepatic:neonatal juindice
 - Ocular: neonatal retinal damage

• Drug interactions
 - Anesthetics (inhalational): possibly reduce oxytocic effect, enhanced hypotensive effect and 

risk of arrhythmias.
 - Prostaglandins: uterotonic effect is potentiated.
 - Sympathomimetic: enhancement of vasopressor effect of vasoconstrictor sympathomimetic.
 - The level of oxytocin may be increased by Dinoprostone.

• Precautions
 - Careful monitoring of fetal heart rate, maternal blood pressure and uterine contractions is 

essential to allow dose titration according to response. Discontinue if any of these measures 
suggest that a dangerous situation is developing.

 - Caution should be exercised in the presence of borderline cephalopelvic disproportion; in case 
of doubt, caesarian section will be preferable.

 - Use cautiously in mild or moderate pregnancy-induced hypertension or cardiac disease.
 - Women over 35 years or with history of lower-uterine segment caesarean section.
 - If fetal death occurs in utero or there is meconium-stained amniotic fluid, discontinue admin-

istration to avoid stressful labour.
 - Be alert for water intoxication and hyponatremia – avoid large infusion volumes, restrict fluid 

intake by mouth. and monitor fluid and electrolytes
 - Caution in patients with caudal block anesthesia.

Pharmaceutical information

• Dosage form into EDL
 - OXYTOCIN 10 IU AMPOULE.

• Storage
 - Store at 2º to 8º C in airtight container.
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23. HAEMODIALYSIS & C.A.P.D. SOLUTION

Haemodialysis solutions and continuous ambulatory peritoneal dialysis (C.A.P.D.) solutions are 
solutions of electrolytes formulated in concentrations similar to those to extracellular fluids or plas-
ma. Dialysis solutions are used in the management of renal failure and poisoning, they allow the 
selective removal of toxic substances, electrolytes and excessive body fluid from the blood. 

In haemodialysis, the exchange of ions between the solutions and the patient’s blood is made 
across a synthetic semi-permeable membrane. In peritoneal dialysis, the exchange is made across 
the membranes of the peritoneal cavity. 

In the hospital administration it is vital to ensure that the diluted solutions used for haemo-
dialysis are not confused with the concentrates received from the supplier. Use of the latter in 
dialysis has proved fatal! 

• HAEMODIALYSIS CONCENTRATED BICARBONATE
• HAEMODIALISIS FLUID-ACIDIC COMPONENT
• PERITONEAL DIALYSIS DEXTROSE
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HAEMODIALYSIS CONCEN-
TRATED BICARBONATE
General information

In dialysis, bicarbonate is best given as acetate or lactate in order to avoid the release of carbon 
dioxide into solution. Hemodialysis bicarbonate solutions are usually prepared by diluting a con-
centrated solution with water. Following dilution the final concentration of the ions is normally in 
the following rages:

Sodium  130 - 145 millimoles/L
Potassium   0 – 3.0  millimoles/L
Calcium  0 – 2.0  millimoles/L
Magnesium  0 – 1.2  millimoles/L
Acetate or lactate 32 – 45  millimoles/L
Chloride  90 – 120  millimoles/L
Glucose*  0 – 12.0  millimoles/L

*Glucose is added as an osmotic agent.

Clinical information 

• Indications
 - Management of renal failure and poisoning.

Pharmaceutical information
• Dosage form into EDL

 - Hemodialysis Concentrated Bicarbonate D 300 Solution.

• Storage
 - Store at temperature above 4º C.
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HAEMODIALYSIS FLUID-ACIDIC 
COMPONENT
General information

Hemodialysis is a method that is used to achieve the extracorporeal removal of waste products 
such as creatinine and urea and free water from the blood when the kidneys are in a state of renal 
failure. Hemodialysis is one of three renal replacement therapies (the other two being renal trans-
plant and peritoneal dialysis). An alternative method for extracorporeal separation of blood compo-
nents such as plasma or cells is aphaeresis. Hemodialysis can be an outpatient or inpatient therapy. 
Routine hemodialysis is conducted in a dialysis outpatient facility, either a purpose built room in a 
hospital or a dedicated, stand-alone clinic. Less frequently hemodialysis is done at home. Dialysis 
treatments in a clinic are initiated and managed by specialized staff made up of nurses and techni-
cians; dialysis treatments at home can be self-initiated and managed or done jointly with the assis-
tance of a trained helper who is usually a family member. Hemodialysis acidic solutions are usually 
prepared by diluting a concentrated solution with water.  Following dilution and before neutraliza-
tion with sodium bicarbonate, the concentrations of the ions are normally in the following rages:

Sodium 80 – 110  millimoles/L
Potassium  0 – 3.0  millimoles/L
Calcium 0 – 2.0  millimoles/L
Magnesium 0 – 1.2  millimoles/L
Acetic acid 2.5 – 10  millimoles/L
Chloride 90 – 120  millimoles/L
Glucose* 0 – 12.0  millimoles/L

Sodium bicarbonate can be added immediately before use to a final concentration of not more 
than 45 millimoles/L 

*Glucose is added as an osmotic agent.

Clinical information 

• Indications
 - Management of renal failure and poisoning.

Pharmaceutical information

• Dosage form into EDL
 - Hemodialysis Fluid-Acidic Component D326 Solution.

• Storage
 - Store at temperature above 4º C.
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PERITONEAL DIALYSIS DEX-
TROSE
General information

Peritoneal dialysis (PD) is a treatment for patients with severe chronic kidney disease. The pro-
cess uses the patient’s peritoneum in the abdomen as a membrane across which fluids and dissolved 
substances (electrolytes, urea, glucose, albumin and other small molecules) are exchanged from the 
blood. Fluid is introduced through a permanent tube in the abdomen and flushed out either every 
night while the patient sleeps (automatic peritoneal dialysis) or via regular exchanges throughout 
the day (continuous ambulatory peritoneal dialysis). PD is used as an alternative to hemodialysis. 
It has comparable risks but is significantly less costly in most parts of the world, with the primary 
advantage being the ability to undertake treatment without visiting a medical facility. The primary 
complication of PD is infection due to the presence of a permanent tube in the abdomen.

Peritoneal dialysis solutions contain concentrations of electrolytes normally in the following 
ranges:

Sodium  125 - 150 millimoles/L
Potassium  0 – 4.5  millimoles/L
Calcium  0 – 2.5  millimoles/L
Magnesium  0.25 – 1.5 millimoles/L
Acetate or lactate 30 – 60  millimoles/L
Chloride  90 – 120 millimoles/L
Glucose  25 – 250 millimoles/L
pH   5.5 – 6.5

• Indications
 - Renal failure.

Pharmaceutical information

• Dosage form into EDL
 - Peritoneal Dialysis Dextrose 1.5 % 1 L Solution.
 - Peritoneal Dialysis Dextrose 1.5 % 2 L Solution.
 - Peritoneal Dialysis Dextrose 4.25 % 1 L Solution.
 - Peritoneal Dialysis Dextrose 4.25 % 2 L Solution.

• Storage
 - Store at temperature above 4º C.
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24.1. MEDICINES USED IN PSYCHOTIC DISORDERS
Antipsychotic drugs, or also known as neuroleptics, act by depressing the CNS (tranquillise) 

without impairing consciousness and without causing paradoxical excitement. There is a wide range 
of individual differences in response to the antipsychotics and in the occurrence of the side effects; 
a patient reacting poorly. to one such drug can be tried on another. 

In the short term they are used to quieten disturbed patients whatever the underlying psychopa-
thology, which may be brain damage, mania and toxic delirium agitated  depression, or acute be-
havioural disturbances.  Antipsychotic drugs relieve psychotic symptoms such as thought disorders, 
hallucinations, delusions, and prevent relapses. They may also be used to relieve anxiety, but unless 
the patient is psychotic it will be sufficient and safer to treat this with a minor tranquillizer.

Their mode of action is not clear; however, antipsychotic drugs are considered to act by interfer-
ing with dopaminergic transmission in the brain by blocking dopamine receptors, which may give 
rise to unwanted extrapyramidal effects (dyskinsias) and also to hyperprolactinaemia. They also 
affect cholinergic, alpha-adrenergic, histaminergic and serotonergic receptors.  The drugs therefore 
have a wide range of effects, adverse effects and interactions. first generation of antipsychotics, 
known as typical antipsychotics, was discovered in the 1950s such as haloperidol. Most of the drugs 
in the second generation, known as atypical antipsychotics, have been developed more recently such 
as clozapine, respirdone, olanzapine.

GENERAL ADVICE
 - Since these are potent drugs with sometimes severe side effects, one should always consider 

alternative approaches including non-drug therapy (e.g. psychotherapy)
 - A thorough mental status examination, physical and neurologic examination, a complete fam-

ily and social history, and laboratory work up (complete blood count, electrolyte, hepatic, 
renal function test, cardiac function, thyroid function must be performed prior to treatment.

 - Bear in mind risk factors, including epilepsy, which may be aggravated.
 - Be cautious in obesity; further weight gain is likely.
 - Particular caution in dosage is indicated in elderly or debilitated patients.
 - Consider the extensive potential for drug interactions. The effect of alcohol is potentiated.
 - Carry out ECG at intervals to exclude untoward abnormalities such as prolonged QT interval.
 - Increase dose slowly and not more often than once weekly.
 - Carry out regular pulse, blood pressure, and temperature check; ensure that patients maintain 

adequate fluid intake. Regular blood glucose monitoring , regular wbc count
 - High-dose therapy should be used only for a limited period and should be reviewed regularly.
 - Withdrawal of long-term treatment should always be gradual and closely monitored. 
 - Prescribing of more than one antipsychotic at the same time is not recommended.
Classification Antipsychotic into Palestinian EDL Sedative Antimuscarinic Extrapyramidal

Phenothiazines group 1 Chlorpromazine +++ ++ ++
Phenothiazines group 3 Fluphenazine + + +++
Butirophenon as Haloperidol + + +++
Diphenylbutylpiperidines Penfluridol + + +++
Phenothiazine trifluoperazine ++ ++ +++
Dibenzodiazepine clozapine ++++ +++ +++
Benzisoxazole risperidone + + ++
Thienbenzodiazepine olanzapine ++ ++ ++

• CHLORPROMAZINE
• CLOZAPINE
• CITALOPRAM
• FLUPHENAZINE
• HALOPERIDOL
• OLANZAPINE
• QUETIAPINE
• RISPERIDONE
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CHLORPROMAZINE 
General information

Chlorpromazine is a sedative neuroleptic and major tranquilizer.
It is an aliphatic phenothiazine.

Clinical information 

• Indications
 - Schizophrenia and other psychoses.
 - Mania, psychomotor agitation, excitement, and violent or dangerously impulsive behaviour.
 - Childhood schizophrenia and autism.
 - Anxiety, not controlled by other anxiolytics.
 - Intractable hiccup. 
 - Intractable nausea in seriously ill patients.
 - Preoperative sedation
 - Acute intermittent porphyria
 - Tetanus
 - Bipolar disorder in manic phase

Disruptive behaviour disorder and attention deficit hyperactivity syndrome, Treatment of severe 
behavioral problems in children marked by combativeness and/or explosive hyperexcitable behavior 
(out of proportion to immediate provocations). 

Short-term treatment of hyperactive children who exhibit excessive motor activity with accompa-
nying conduct disorders manifested as impulsivity, difficulty sustaining attention, aggression, mood 
lability, and/or poor frustration tolerance

 
• Pregnancy risk factors C

• Lactation
 - Enters breast milk, not recommended.

• Dosage and administration
Children

 - Oral:0.5-1 mg/kg/dose every 4-6 hours
 - I.V: .05-1 mg/kg/dose every 6-8 hours 

Adults
 - Oral: 30-800mg/day in 1-4 divided doses.

Elderly: third to half adult dose.
 - Duration : according to clinical response

• Contraindications
 - Do not administer if delirium tremens, Parkinson’s disease, renal failure.
 - Epilepsy, coma caused by CNS depressant, bone-marrow depression, phaeochromocytoma.
 - Severe renal or hepatic impairment.
 - Hypersensitivity.
 - Closed angle glaucoma.

• Side effects and toxicity
 - Extrapyramidal symptoms, and occasionally dyskinesia 
 - Hypothermia, drowsiness, apathy, pallor, nightmares, insomnia, depression and, more rarely, 

agitation, EGG changes, convulsions,.
 - Nasal congestion; antimuscarinic symptoms such as dry mouth, constipation, difficulty with 

micturition and blurred vision; cardiovascular symptoms such as orthostatic hypotension, 
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tachycardia, and arrhythmias; ECG changes; respiratory depression; endocrine effects such 
as menstrual disturbances, galactorrhoea; gynaecomastia, impotence and weight gain.

 - Sensitivity reactions such as a granulocytosis, leucopenia, leucocytosis and haemolytic 
anaemia, photosensitization, contact sensitization and rashes, jaundice and alterations in liv-
er function.

 - Neuroleptic malignant syndrome; lupus erythematosus-like syndrome reported.
 - With prolonged and high doses, corneal and lens opacities, purplish pigmentation of the 

skin, cornea, conjunctiva, and retina.
 - IM injection may be painful, cause hypotension and tachycardia and give rise to nodule 

formation.
 - Hematoligical Leukopenia and neutropenia temporally related to antipsychotic agents, in-

cluding chlorpromazine
 - CNS :Possible risk of seizures; may lower seizure thresholdUse with caution in patients with 

a history of seizures or EEG abnormalities or in those receiving anticonvulsant agentsMain-
tain adequate anticonvulsant therapy 

 - Abrupt Withdrawal: Possible gastritis, nausea and vomiting, dizziness, and tremulousness after 
abrupt discontinuance of high-dose therapy may avoid or reduce symptoms by gradual with-
drawal or by continuing antiparkinsonian agents for several weeks after therapy is withdrawn.

• Drug interactions
 - Myelosuppressive drugs increase risk of toxicity.
 - ACE inhibitors: severe postural hypotension.
 - Alcohol, opioid analgesic, anxiolytic, hypnotics: enhanced sedative effect.
 - Anaesthetics, opioid analgesic, calcium-channel blockers: enhanced hypotensive effect.
 - Anti-arrhythmics: increased risk of ventricular arrhythmias with drugs which prolong QT interval.
 - Antacids and adsorbents: reduced absorption.
 - Tricyclic antidepressant: increased risk of arrhythmias and antimuscarinic effects.
 - Antiepileptics: antagonism.

Antihistamines (astemizole and terfenadine), antimalarials, 
 - beta-blockers: increased risk of ventricular arrhythmias. 
 - Antihypertensives: higher doses of chlorpromazine antagonise hypotensive effect of adren-

ergic neuro-blockers.
 - Antimuscarinic: antimuscarinic side-effects increased.
 - Antivirals: ritonavir increases plasma concentration.
 - Lithium, tetrabenazine: increased risk of extrapyramidal effects.
 - Ulcer-healing drugs: cimetidine may enhance effects of chlorpromazine.
 - Metoclopramide: increased risk of extrapyramidal effects. 

• Precautions
 - Risk of contact sensitization, avoid direct contact.
 - If a patient becomes febrile, interrupt the treatment; it could be a case of malicious neuroleptic 

syndrome.
 - Cardiovascular and cerebrovascular disease, respiratory disease, parkinsonism, acute infection, 

renal and hepatic impairment (not severe), history of jaundice.
 - Hypothyroidism, myasthenia gravis, prostatic hypertrophy, angle-closure glaucoma.
 - Elderly (in very cold or hot weather)
 - Avoid abrupt withdrawal.

Pharmaceutical information
• Dosage form into EDL

 - CHLORPROMAZINE 50 mg AMPOULES.
 - CHLORPROMAZINE 100 mg TABLETS.

• Storage
 - Keep below 300	C and protect from light.
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CLOZAPINE 
General information 

Clozapine is an atypical antipsychotic medication used in the treatment of schizophrenia, and is 
also used off-label in the treatment of bipolar disorder. It is the first of the atypical antipsychotics 
to be developed. In 2002 the FDA approved clozapine for reducing the risk of suicidal behavior 
for patients with schizophrenia. Clozapine is usually used as a last resort in patients that have not 
responded to other anti-psychotic treatments due to its danger of causing agranulocytosis as well as 
the costs of having to have blood tests continually during treatment. It is, however, one of the very 
effective anti-psychotic treatment choices. 

Clinical information

• Indications

Schizophrenia
 - Management of treatment-resistant schizophrenia in severely ill patients who fail to respond 

adequately to other antipsychotic therapy and/or in whom such therapy produces intolerable 
adverse effects.

 - Has been used in the management of childhood-onset schizophrenia in a limited number of 
treatment-resistant children and adolescents.

Suicide Risk Reduction in Schizophrenia and Schizoaffective Disorder
 - Reduction in risk of recurrent suicidal behavior in patients with schizophrenia or schizoaf-

fective disorder who are judged to be at chronic risk for reexperiencing suicidal behavior, 
based on history and recent clinical state.

Parkinsonian Syndrome
 - Has been used in a limited number of patients with advanced, idiopathic parkinsonian syn-

drome for management of dopaminomimetic psychosis associated with antiparkinsonian 
drug therapy.

• Pregnancy risk factor B

• Lactation
 - May be distributed into milk in animals; not known whether distributed into human milk. 
 - Women receiving clozapine should not breast-feed.

• Dosage and administration

Oral Administration
 - Administer in divided doses to minimize risk of certain adverse effects (e.g., hypotension, 

seizures, sedation).

Dosage
 - Carefully adjust dosage according to individual requirements and response using lowest 

possible effective dosage. Avoid extended treatment in patients failing to show acceptable 
level of clinical response.

 - Due to possibility that high dosages may increase risk of adverse reactions, particularly 
seizures, allow adequate time to respond to a given dosage before dosage escalation is con-
sidered.

Adults, Schizophrenia
 - Initially, 12.5 mg (one-half of a 25-mg tablet) once or twice daily. If therapy is initiated with 

orally disintegrating tablets, destroy the remaining half tablet. If well tolerated, increase by 
25–50 mg daily over a 2-week period until dosage of 300–450 mg daily is achieved.
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 - Make subsequent dosage increases no more than once or twice weekly, in increments ≤50–
100 mg.

 - Continue daily administration in divided doses (e.g., 2–3 times daily) until effective and 
tolerable dosage reached.

 - Many respond adequately to dosages between 200–600 mg daily, but 600–900 mg daily may 
be required in some.

Suicide Risk Reduction
 - Initially, 12.5 mg once or twice daily. If therapy is initiated with orally disintegrating tab-

lets, destroy the remaining half tablet. If well tolerated, increase by 25–50 mg daily over a 
2-week period until a dosage of 300–450 mg daily is achieved.

 - Make subsequent dosage increases no more than once or twice weekly, in increments ≤50–
100 mg.

 - In the principal supportive study, mean dosage was about 300 mg daily (range: 12.5–900 
mg daily).

 - Continue therapy for ≥2 years;  after 2 years, reassess patient’s risk of suicidal behavior. If 
clinician’s assessment indicates that risk for suicidal behavior is still present, continue ther-
apy. Thereafter, reevaluate need to continue therapy at regular intervals.

Discontinuance of Therapy
For planned termination of therapy, reduce dosage gradually over a 1- to 2-week period.
If abrupt discontinuance is required (e.g., due to leukopenia or agranulocytosis), observe care-

fully for recurrence of psychotic symptoms and symptoms related to cholinergic rebound (e.g., 
headache, nausea, vomiting, diarrhea). Sudden withdrawal can lead to rapid decompensation and 
rebound psychosis.

Reinitiating Therapy
 - Do not reinitiate in patients in whom therapy was discontinued due to WBC count <2000/

mm3 or an ANC <1000/mm3.
 - If restarted after brief interruption (i.e., ≥2 days) in therapy, reinitiate at dosage of 12.5 mg 

once or twice daily.

• Contraindications
 - Myeloproliferative disorders.
 - Uncontrolled seizure disorder.
 - Paralytic ileus.
 - History of clozapine-induced agranulocytosis or severe granulocytopenia.
 - Severe CNS depression or comatose states from any cause.
 - Concomitant use of other agents with well-known potential to cause agranulocytosis or sup-

press bone marrow function.
 - Known hypersensitivity to clozapine or any ingredient in the formulation.

• Side effects and toxicity
 - The most common adverse effects associated with clozapine are: drowsiness/sedation, dizzi-

ness/vertigo, headache, tremor, salivation, sweating, dry mouth, visual disturbances, tachy-
cardia, hypotension, syncope, constipation, nausea, and fever.

• Drug interactions

 - Risk of concomitant use with other drugs not systematically evaluated, but clinical experi-
ence and/or theoretical considerations indicate certain potential drug interactions exist.

 - Metabolized by many CYP isoenzymes, particularly CYP1A2, CYP2D6, and CYP3A4 may 
inhibit CYP2D6; may make normal CYP2D6 metabolizers resemble ‘‘poor metabolizers’’ 
with regard to concomitant therapy with other drugs metabolized by CYP2D6.

 - Drugs Affecting Hepatic Microsomal Enzymes
 - Inhibitors or inducers of CYP1A2, CYP2D6, or CYP3A4: potential pharmacokinetic inter-
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action (altered clozapine metabolism). Risk of metabolic interaction caused by an effect of 
an individual isoform minimized, but use concomitantly with caution; dosage adjustment of 
clozapine and/or other drug may be necessary.

 - Drugs Metabolized by Hepatic Microsomal Enzymes
 - Substrates of CYP2D6: potential pharmacokinetic interaction (decreased metabolism of 

substrate); reduced dosage of either clozapine or substrate may be required.

 - Drugs Affecting Seizure Threshold
 - Possible increased risk of seizure; avoid concomitant use if possible. If concomitant use is 

required, exercise caution (e.g., use low initial clozapine dosages and slowly titrate upward) 
and consider possible need for anticonvulsant therapy.

• Precautions
Cardiomyopathy

 - Cardiomyopathy reported, principally in patients <50 years of age and with duration of ther-
apy >6 months. Caution advised if used in patients with cardiovascular disease; carefully 
observes gradual dosage titration recommendations.

Fever
 - Possible transient temperature elevations >38°C, with peak incidence within first 3 months 

of therapy; usually benign and self-limiting, but may necessitate discontinuance. Evalu-
ate for possible underlying infectious process or development of agranulocytosis. Consider 
possibility of NMS in presence of high fever (see Neuroleptic Malignant Syndrome under 
Warnings).

Sedation
 - Due to initial sedative effects, closely follow recommendation for gradual dosage escalation.

Thromboembolic Effects
 - Risk of pulmonary embolism; consider possibility of pulmonary embolism in patients with 

DVT, acute dyspnea, chest pain, or other respiratory manifestations.

Hepatic Effects
 - Caution advised in patients with hepatic disease; hepatitis reported in patients with normal 

and preexisting hepatic function abnormalities.

Phenylketonuria
 - Clozapine 25- or 100-mg orally disintegrating tablets contain aspartame, which is metab-

olized in the GI tract to provide about 1.74 or 6.96 mg of phenylalanine, respectively, per 
tablet.

Anticholinergic Effects
 - Use with caution in individuals whose condition may be aggravated by anticholinergic ef-

fects (e.g., patients with prostatic hyperplasia, ileus, urinary retention, angle-closure [ob-
structive, narrow-angle] glaucoma).

Pharmaceutical information

• Dosage form into EDL
 - CLOZAPINE 25 mg TABLETS
 - CLOZAPINE 100 mg TABLETS 

• Storage
Oral conventional tablets

 - Store in tight, light-resistant containers.
 - Store at <30°C.
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CITALOPRAM 
General information

Citalopram is an SSRI antidepressant with sedative properties.

Clinical information 

• Indication
 - Moderate to severe endogenous depression associated with psychomotor and psychological 

changes, particularly useful in agitated and anxious patients where sedation is required (ob-
sessive –compulsive disorder (OCD).

 - Panic disorder.
 - FDA warning:- stating that citalopram should no longer be used at doses greater than 40 mg 

per day because it could cause potentially dangerous abnormalities in the electrical activity 
of the heart. 

• Pregnancy risk factor C

• Lactation
 - Not recommended.

• Dosage and administration

Adults
Treating depression

 - Citalopram should be administered as single oral dose of 20 mg daily. 
 - Dependent on individual patient response and severity of depression the dose may be in-

creased to a maximum of 60 mg daily.

Treating Panic disorder
 - A single oral dose of 10 mg is recommended for the first week before increasing the dose to 

20 mg daily. The dose may be further increased, up to maximum of 60 mg daily, dependent 
on individual patient response.

Treating OCD
 - An initial dose of 20 mg daily is recommended. The dose can be increased in increments of 

20 mg to 60 mg daily, if necessary, based on clinical judgement.

Elderly patients: the dose may be increased to maximum of 40 mg daily.
 - Children: not recommended. 
 - Duration of treatment: the antidepressive effect usually sets in after 2 or 4 weeks.
 - Treatment with antidepressants is symptomatic and must therefore be continued for appro-

priate length of time usually for 6 months or longer in order to prevent relapse.

• Contraindications
 - Hypersensitivity to citalopram and any of this component.

Concomitant treatment with monoamine oxidase inhibitors ( MAOIs)

• Side effects and toxicity
 - Nausea, dry mouth, somnolence, increased sweating, tremor, diarrhea and ejaculation dis-

order.
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• Drug interactions
 - Simultaneous administration of citalopram and MAOIs may cause serotonin syndrome.

• Precautions
 - Citalopram is not recommended for use in patients with congenital long QT syndrome, bra-

dycardia, hypokalemia, or hypomagnesaemia, recent acute myocardial infarction, or uncom-
pensated heart failure.

Pharmaceutical information

• Dosage form into EDL
 - CITALOPRAM 20 mg TABLET

• Storage 
 - Store at 25°C.
 - Excursions permitted to 15–30°C.
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FLUPHENAZINE 
General information

Fluphenazine decanoate is administered as long-acting depot injection for maintenance therapy.

Clinical information 

• Indications
 - Maintenance in schizophrenia and other psychoses.

• Pregnancy risk factor C

• Lactation
 - Enters breast milk, not recommended.

• Dosage and administration
 - By deep IM injection: Test dose: 12.5 mg, then after 4-7 days 12.5-100 mg repeated at inter-

vals of 14-35 days, adjusted according with response.. ELDERLY: half dose.

• Contraindications
 - For all anti-psychotic depot injection treatments: children, confusional states, coma caused 

by CNS depressants, Parkinsonism, intolerance to anti-psychotics.
 - Severely depressed states. 
 - Epilepsy, coma caused by CNS depressant, bone-marrow depression, phaeochromocytoma.
 - Severe renal or hepatic impairment.

• Side effects and toxicity
 - Extrapyramidal side-effects appear a few hours after the dose and continue for about 2 days 

and may give rise to a higher incidence than when using an anti-psychotic oral preparation, 
especially in the elderly.

 - Anticholinergic effects, hypotension and sedation tend to be transient
 - Photosensitivity can occur, as well as other forms of hypersensitivity 
 - IM injection may be painful, cause hypotension and tachycardia and give rise at the injec-

tion site to nodule formation: pain, erythema and swelling.  
 - Occasionally:  hypothermia, drowsiness, apathy, pallor, nightmares, insomnia, depression 

and, more rarely, agitation, EGG changes, convulsions.
 - Nasal congestion; antimuscarinic symptoms such as dry mouth, constipation, difficulty with 

micturition and blurred vision; cardiovascular symptoms such as hypotension, tachycardia, 
and arrhythmias; ECG changes; respiratory depression; endocrine effects such as menstrual 
disturbances, galactorrhoea; gynaecomastia, impotence and weight gain.

 - Sensitivity reactions such as agranulocytosis, leukopenia, leucocytosis, and haemolytic 
anaemia, photosensitization, contact sensitization and rashes, jaundice and alterations in 
liver function.

• Drug interactions
 - As for chlorpromazine (see above).

• Precautions
 - Treatment requires careful monitoring for optimum effect (extrapyramidal side-effects oc-

cur frequently). Patients should first be given a small test dose as undesirable side-effects 
are prolonged.

 - Since the effect of the injection can last up to 6 weeks, the drug cannot be rapidly withdrawn 
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if the patient reacts poorly. Caution is therefore essential in using the drug in cases of car-
diovascular and cerebro-vascular disease, respiratory disease, Parkinsonism, acute infection, 
renal and hepatic impairment (not severe), or where there is a history of jaundice.

 - The elderly tolerate the drug poorly in very cold or hot weather because temperature regu-
lation is deranged. 

 - DRIVING: drowsiness may affect performance of skilled tasks.

Pharmaceutical information 

• Dosage form into EDL
 - FLUPHENAZINE DECANOATE 25mg/mL 1ML AMPOULE.

• Storage 
 - Fluphenazine decanoate: 20–25°C. 
 - Protect from light. 
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HALOPERIDOL
General information

Haloperidol is a butyrophenone used in schizophrenia with less sedating and fewer antimuscarin-
ic or hypotensive symptoms than chlorpromazine. , it is classified as neuroleptic.

Also: used for improving motor tics and symptoms of Gilles de la Tourette syndrome and related choreas.

Clinical information 
• Indications

 - Acute psychoses: severe states of agitation or aggressiveness, delirium, acute mania
 - Chronic psychoses :Schizophrenia and other psychoses, delirium, hallucinations 
 - Short-term adjunctive management of psychomotor agitation, excitement, and violent or 

dangerously impulsive behaviour.
 - Intractable hiccup.
 - Anxiety, not controlled by other anxiolytics.

• Pregnancy risk factor C
• Lactation

 - Enters breast milk, not recommended.
• Dosage and administration

Psychosis
 - By mouth: from 2 to 40 mg/day  in  2 to 3 divided doses , up to 100 mg in resistant schizo-

phrenia. Elderly and debilitated half dose.
 - Children over 3 years: 25-50 mcg/ kg /day in 2 to 3 divided doses, up to max of 10 mg/day.
 - IM injection: 2-10 mg every 4-8 hours according to response to total max. 60 mg.
 - Children: not recommended.

Geriatric/Debilitated Patients
 - In geriatric or debilitated patients, lower dosages may be required than those in younger 

adults; optimal response is usually obtained with more gradual dosage adjustmentsb

 - Initially, 0.5–2 mg orally 2 or 3 times daily; increase dosage more gradually in debilitated, 
emaciated, or geriatric patients than in younger adults 

 - Lower IV† dosages (e.g., 0.25–0.5 mg every 4 hours as haloperidol lactate) have been sug-
gested for geriatric patients with delirium

Anxiety
 - Adult: 1 mg/ day in 2 divided doses.

Duration
 - Psychosis: according to clinical response.
 - Anxiety: short term treatment.

• Contraindications
 - Epilepsy, coma caused by CNS depressant, bone-marrow depression, Parkinson’s disease 

phaeochromocytoma.
 - Children under 3 years. 
 - Severe renal or hepatic impairment. 
 - Basal ganglia disease.
 - Hypersensitivity to haloperidol

• Side effects and toxicity
 - Extrapyramidal symptoms, more frequently dystonic reactions and akathisia, occasionally 

dyskinsias, hypothermia, drowsiness, apathy, pallor, nightmares, insomnia, depression and, 
more rarely, agitation, EGG changes, convulsions.

 - Sedation or drowsiness, orthostatic hypotension.
 - Nasal congestion; antimuscarinic symptoms such as dry mouth, constipation, difficulty with 
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micturition and blurred vision; cardiovascular symptoms such as hypotension, tachycardia, 
and arrhythmias; ECG changes; respiratory depression; endocrine effects such as menstrual 
disturbances, galactorrhoea; gynaecomastia, impotence and weight gain.

 - Sensitivity reactions such as agranulocytosis, leucopenia, leucocytosis, and haemolytic 
anaemia, rarely photosensitization, contact sensitization and rashes, jaundice and alterations 
in liver function.

 - Neuroleptic malignant syndrome; lupus erythematosus-like syndrome reported.
 - IM injection may be painful, cause hypotension and tachycardia and give rise to nodule formation.

• Drug interactions
 - Alcohol, opioid analgesic, anxiolytic, hypnotics: enhanced sedative effect.
 - Anaesthetics, opioid analgesic, indomethacin, calcium-channel blockers, antihypertensive: 

enhanced hypotensive effect.
 - Anti-arrhythmics (avoid with amiodarone): increased risk of ventricular arrhythmias with 

drugs which prolong QT interval.
 - Antibacterial: rifampicin accelerates metabolism of haloperidol.
 - Antidepressants: fluoxetine increases plasma concentration of haloperidol.
 - Antacids and adsorbents: reduced absorption.
 - Antiepileptic: antagonism, carbamazepine accelerates metabolism of haloperidol.
 - Antihistamines (astemizole and terfenadine): increased risk of ventricular arrhythmias. 
 - Antiviral: ritonavir possibly increases plasma concentration.
 - Diuretics: hypokalaemia increases risk of ventricular arrhythmias with pimozide (avoid).
 - Lithium: increased risk of extrapyramidal effects and possibility of neurotoxicity.
 - Metoclopramide: increased risk of extrapyramidal effects. 
 - Haloperidol may increase the effects/levels of Saxagliptin, Tamoxifen. Also may decrease 

the effects of Tramadol, Amphetamines
• Precautions

 - Risk of contact sensitization, avoid direct contact.
 - If a patient becomes febrile, interrupt the treatment; it could be a case of malicious neuro-

leptic syndrome.
 - Cardiovascular and cerebrovascular disease, respiratory disease, parkinsonism, acute infec-

tion, renal and hepatic impairment (not severe), history of jaundice.
 - Hypothyroidism, myasthenia gravis, prostatic hypertrophy, angle-closure glaucoma.
 - Elderly (in very cold or hot weather).
 - Hypotension and Angina: Possible transient hypotension and/or precipitation of angina; use 

with caution in patients with severe cardiovascular disorders
 - Seizures: Possible risk of seizures; may lower seizure threshold.e Use with caution in pa-

tients with a history of seizures or EEG abnormalities or in those receiving anticonvulsant 
agent Maintain adequate anticonvulsant therapy

 - Thyrotoxicosis: Severe neurotoxicity (e.g., rigidity, inability to walk or talk) may occur in pa-
tients with thyrotoxicosis who are also receiving antipsychotic agents, including haloperidol

 - Bipolar Disorder: If used to control mania in patients with bipolar disorder, there may be a 
rapid mood swing to depression. 

 - Abrupt Withdrawal: Possible transient dyskinetic signs after abrupt withdrawal in some 
patients receiving maintenance therapy; in some cases, dyskinetic movements are indis-
tinguishable from tardive dyskinesia except for duration.b It is not known whether gradual 
withdrawal will reduce occurrence of withdrawal-emergent neurological signs; pending fur-
ther evidence, withdraw gradually.

Pharmaceutical information

• Dosage form into EDL
 - HALOPERIDOL 5 mg TABLETS.
 - HALOPERIDOL 5 mg IN 1 ML AMPOULES.

• Storage
 - No special temperature requirements.
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HALOPERIDOL DECANOATE
General information

Haloperidol is a butyrophenone used in schizophrenia with less sedating, and fewer antimusca-
rinic or hypotensive symptoms than chlorpromazine. 

Haloperidol decanoate is used for maintenance therapy as long-acting depot injection, this ensure 
better patient compliance.

Clinical information 
• Indications

 - Maintenance in schizophrenia and other psychoses. 

• Pregnancy risk factor C

 - Lactation
• Enters breast milk, not recommended.

• Dosage and administration
 - By deep IM injection: initially 50 mg every 4weeks, if necessary increasing after 2 weeks by 

50-mg increments up to 300 mg. 
 - Elderly: half dose. 
 - Children: not recommended. 
 - Should be administered I.M only, do not administer decanoate I.V.
 - Injected volume will not exceed 3ml, 21gauge needle is recommended

• Contraindications
 - For all anti-psychotic depot injection treatments: children, confusional states, coma caused 

by CNS depressants, Parkinsonism, intolerance to anti-psychotics.
 - As for haloperidol (see above).

• Side effects and toxicity
 - At injection site: pain, erythema, swelling and nodules.
 - As for haloperidol (see above).

• Drug interactions
 - As for haloperidol (see above).

• Precautions
 - Treatment requires careful monitoring for optimum effect (extrapyramidal side-effects occur 

frequently). Patients should first be given a small test dose as undesirable side-effects are 
prolonged.

 - Cardiovascular and cerebrovascular disease, respiratory disease, Parkinsonism, acute infec-
tion, renal and hepatic impairment (not severe), history of jaundice.

 - Hypothyroidism, myasthenia gravis, prostatic hypertrophy, angle-closure glaucoma.
 - Elderly (in very cold or hot weather).
 - Driving: drowsiness may affect performance of skilled tasks.

Pharmaceutical information

• Dosage form into EDL
 - HALOPERIDOL DECANOATE 100 mg INJECTION.

• Storage 
 - 15–30°C. Do not refrigerate or freeze.
 - Protect from light.
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OLANZAPINE
General information 

Olanzapine is an atypical antipsychotic, approved for the treatment of schizophrenia and bipolar 
disorder. Olanzapine is structurally similar to clozapine, but is classified as a thieno-benzodiazepine. 
It is thought to antagonize dopamine and serotonin type 2 in CNS. Also antagonizes muscarinic 
receptors in respiratory tract, causing cholinergic activation.

Clinical information

• Indications
 - Schizophrenia
 - Symptomatic management of schizophrenia.
 - IM for management of acute agitation in patients with schizophrenia for whom treatment 

with olanzapine is appropriate and who require an IM antipsychotic agent for rapid control 
of behaviors that interfere with diagnosis and care.

 - Bipolar Disorder
 - Short-term management (alone or in combination with lithium or divalproex sodium [e.g., 

valproate sodium, valproic acid]) of acute mixed or manic episodes and maintenance of 
treatment response in patients with bipolar I disorder.

 - Management (in fixed-combination with fluoxetine) of acute depressive episodes in patients 
with bipolar depression (bipolar disorder, depressed).

 - IM for management of acute agitation in patients with bipolar I disorder for whom treatment 
with olanzapine is appropriate and who require an IM antipsychotic agent for rapid control 
of behaviors that interfere with diagnosis and care.

• Pregnancy risk factor C

• Lactation
 - Distributed into milk in humans. Women receiving olanzapine should not breast-feed.

• Dosage and administration
Oral Administration

 - Administer orally as conventional tablets.
IM Administration

 - Administer by IM injection slowly and deeply into the muscle mass. Do not administer IV 
or sub-Q.

Dosage
Adults, Schizophrenia

 - Initially, 5–10 mg, usually as a single daily dose. Within several days, may increase by 5 mg 
daily, to a target dosage of 10 mg daily.

 - Make subsequent dosage adjustments at intervals of not less than 7 days, usually in incre-
ments or decrements of 5 mg once daily.

 - Increasing dosage beyond 10 mg daily usually does not result in greater efficacy; such in-
creases generally should occur only after assessment of the patient’s clinical status.

 - Optimum duration of therapy currently is not known, but maintenance therapy with anti-
psychotic agents is well established. In responsive patients, continue as long as clinically 
necessary and tolerated, but at lowest possible effective dosage; reassess need for continued 
therapy periodically.

Bipolar Disorder, Acute Mania
 - Initially, 10–15 mg once daily.1 Make dosage adjustments in increments or decrements of 5 

mg daily, at intervals of not less than 24 hours.
 - Effective dosage in clinical studies generally ranged from 5–20 mg daily.
 - If elect to use olanzapine for extended periods, periodically reevaluate the long-term useful-

ness for the individual patient.
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• Contraindications
 - Known hypersensitivity to olanzapine or any ingredient in the formulation.

• Side effects and toxicity
 - CNS: dizziness, headache, weakness, fatigue, restlessness, sedation, insomnia, mood chang-

es, agitation, personality disorder, impaired speech, tardive dyskinesia, dystonia, tremor, 
extrapyramidal effects, neuroleptic malignant syndrome, coma.

 - CV: orthostatic hypotension, chest pain, tachycardia.
 - EENT: amblyopia, rhinitis, pharyngitis.
 - GI: nausea, constipation, abdominal pain, increased salivation, dry mouth.
 - GU: urinary incontinence, urinary tract infection.
 - Hematologic: leukopenia.
 - Metabolic: goiter, increased thirst, severe hyperglycemia.
 - Musculoskeletal: hypertonia, joint pain.
 - Respiratory: Cough and dyspnea.
 - Skin: ecchymosis, photosensitivity.
 - Others: increased appetite, weight gain or loss, fever, flulike symptoms, impaired body tem-

perature regulation, death.

• Drug interactions
 - Antihypertensives: additive hypotension.
 - Carbamazepine, omeprazole, and rifampin: decreased olanzapine effects.
 - CNS depressants: additive CNS depression.
 - Dopamine agonists, levodopa: antagonism of these drugs’ effects.
 - Drug-diagnostic tests. Alanine aminotransferase, alkaline phosphatase, aspartate amino-

transferase, bilirubin, glucose, creatinine phosphokinase, gamma-glutamyltransferase: el-
evated levels.

 - Platelets: decreased count

• Precautions
Cardiovascular Effects

 - Orthostatic hypotension reported with oral olanzapine, particularly during initial dosage 
titration period.

 - Hypotension, bradycardia with or without hypotension, tachycardia, and syncope reported 
with IM olanzapine.

 - Use oral or IM olanzapine with caution in patients with known cardiovascular or cere-
brovascular disease and/or conditions that would predispose patients to hypotension (e.g., 
dehydration, hypovolemia, concomitant antihypertensive therapy).

 - Risk of clinically important orthostatic hypotension associated with use of maximum rec-
ommended IM dosages of olanzapine (i.e., three 10-mg IM doses given 2–4 hours apart).

 - Use oral or IM olanzapine with caution in patients receiving other drugs that can induce 
hypotension, bradycardia, or respiratory and CNS depression (e.g., benzodiazepines).

Nervous System Effects
 - Possible risk of seizures; use with caution in patients with a history of seizures or conditions 

known to lower the seizure threshold (e.g., dementia of the Alzheimer’s type, geriatric pa-
tients).

 - Disruption of the body’s ability to reduce core body temperature possible; use caution in 
patients exposed to conditions that may contribute to an elevation in core body tempera-
ture (e.g., dehydration, extreme heat, strenuous exercise, concomitant use of anticholinergic 
agents).

Endocrine Effects
 - Elevated prolactin concentrations reported; modest elevation persists during chronic admin-

istration.
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Metabolic Effects
 - Weight gain possible; patients with low body mass index (BMI) may be more susceptible 

than normal or overweight patients.

Hepatic Effects
 - Clinically important ALT increases (≥3 times the ULN) possible; use with caution in patients 

with manifestations of hepatic impairment, those with preexisting conditions associated 
with limited hepatic functional reserve, and those treated with potentially hepatotoxic drugs.

GI Effects
 - Esophageal dysmotility and aspiration possible;1 use with caution in patients at risk for 

aspiration pneumonia (e.g., geriatric patients, those with advanced Alzheimer’s dementia).

Pharmaceutical information

• Dosage form into EDL
 - OLANZAPINE 5 mg  TABLETS

• Storage
Oral tablets

 - Store at 20–25°C (may be exposed to 15–30°C). 
 - Protect from light and moisture.
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QUETIAPINE 
General information 

Quetiapine is an atypical antipsychotic approved for the treatment of schizophrenia, bipolar disorder, 
insomnia and at a lower dose an add-on to treat depression. This means Quetiapine is a dopamine, se-
rotonin and adrenergic antagonist and a potent antihistamine with clinically negligible anticholinergic 
properties. Quetiapine binds strongly to serotonin receptors. Serial PET scans evaluating the D2 receptor 
occupancy of Quetiapine have demonstrated that quetiapine very rapidly disassociates from the D2 re-
ceptor. Theoretically, this allows for normal physiological surges of dopamine to elicit normal effects in 
areas such as the nigrostriatal and tuberoinfundibular pathways, thus minimizing the risk of side effects 
such as pseudo-parkinsonism as well as elevations in prolactin.

Clinical information

• Indications
 - Schizophrenia: symptomatic management of schizophrenia.
 - Bipolar Disorder: management (alone or in combination with lithium or divalproex sodium) 

of acute manic episodes associated with bipolar I disorder.

• Pregnancy risk factor C

• Lactation
 - Distributed into milk in animals; not known whether distributed into human milk. Women 

receiving quetiapine should not breast-feed

• Dosage and administration
 - When switching from other antipsychotic agents to quetiapine, abrupt discontinuance of 

previous agent may be acceptable for some patients with schizophrenia, but gradual dis-
continuance may be appropriate for others. In all cases, minimize period of overlapping 
antipsychotic administration.

Dosage
 - Available as quetiapine fumarate; dosage is expressed in terms of quetiapine.
 - Reinitiating therapy: in patients previously treated with quetiapine, dosage titration is not 

necessary if reinitiated after a drug-free period <1 week; if reinitiated after a drug-free peri-
od >1 week, generally titrate dosage as with initial therapy.

Schizophrenia
 - Initially, 25 mg twice daily.
 - Increase dosage in increments of 25–50 mg 2 or 3 times daily on the second or third day, as 

tolerated, to a target dosage of 300–400 mg daily in 2 or 3 divided doses by the fourth day.
 - Make subsequent dosage adjustments at intervals of not less than 2 days, usually in incre-

ments or decrements of 25–50 mg twice daily.

Bipolar Disorder, Acute Mania
 - Initially, 100 mg daily in 2 divided doses. Increase dosage (in increments of ≤100 mg daily 

in 2 divided doses) to 400 mg daily on the fourth day of therapy. Make subsequent adjust-
ments in increments of ≤200 mg daily to reach a dosage of up to 800 mg daily by the sixth 
day of therapy.

 - Majority of patients respond to 400–800 mg daily.
 - Optimum duration not established; efficacy has been demonstrated in two 12-week mono-

therapy trials and one 3-week adjunct therapy trial. If used for extended periods, periodically 
reevaluate long-term risks and benefits for the individual patient.
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• Contraindications
 - Known hypersensitivity to quetiapine or any ingredient in the formulation.

• Side effects and toxicity
 - The most common adverse effects associated with quetiapine are: somnolence, dizziness, 

dry mouth, constipation, increased ALT, weight gain, and dyspepsia.

• Drug interactions
 - Metabolized principally by CYP3A4 does not appear to inhibit CYP1A2, CYP2C9, CY-

P2C19, CYP2D6, or CYP3A4 in vitro; pharmacokinetic interaction with substrates of these 
isoenzymes unlikely.

Drugs Affecting Hepatic Microsomal Enzymes
 - Inhibitors or inducers of CYP3A4; potential pharmacokinetic interaction (altered quetiapine 

metabolism).

Specific Drugs
 - Alcohol: potentiation of cognitive and motor effects of alcohol, void alcohol during therapy 

with quetiapine.
 - Antifungals, azole (e.g., fluconazole, itraconazole, ketoconazole): substantial decrease in 

quetiapine clearance with concomitant use of ketoconazole, resulting in increased peak plas-
ma quetiapine concentrations.

 - Barbiturates: possible increased quetiapine clearance.
 - Carbamazepine: possible increased quetiapine clearance.
 - Cimetidine: decreased quetiapine mean clearance.
 - CNS agents: possible additive CNS effects.
 - Divalproex sodium: increased peak plasma quetiapine concentrations, with no effect on ex-

tent of absorption or mean quetiapine clearance; decreased peak plasma valproic acid con-
centrations and extent of absorption, but not significant.

 - Erythromycin: decreased quetiapine clearance.
 - Glucocorticoids: possible increased quetiapine clearance.
 - Hypotensive agents: additive hypotensive effects.
 - Lorazepam: decreased lorazepam clearance.
 - Phenytoin: substantially increased quetiapine clearance.
 - Rifampin: possible increased quetiapine clearance.
 - Thioridazine: substantially increased quetiapine clearance.

• Precautions
 - Orthostatic Hypotension: Orthostatic hypotension reported. Use with caution in patients 

with known cardiovascular or cerebrovascular disease and/or conditions that would predis-
pose patients to hypotension (e.g., dehydration, hypovolemia, concomitant antihypertensive 
therapy).

 - Ocular Effects: Possible lenticular changes; ophthalmologic examination of the lens by 
methods adequate to detect cataract formation (e.g., slit lamp exam) recommended at initia-
tion of therapy, or shortly thereafter, and at 6-month intervals during chronic therapy.

 - Nervous System Effects: Possible risk of seizures; use with caution in patients with a history 
of seizures or with conditions known to lower the seizure threshold (e.g., dementia of the 
Alzheimer’s type, geriatric patients).

Endocrine Effects
 - Hypothyroidism possible.
 - Elevated prolactin concentrations reported with some atypical antipsychotic agents; not ob-

served in clinical trials with quetiapine but reported in animals.
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Metabolic Effects
 - Weight gain possible.
 - Increases in cholesterol and triglyceride concentrations possible; weakly related to weight 

gain.

Hepatic Effects
 - Asymptomatic, transient, and reversible increases in serum transaminases (principally ALT) 

reported; usually occurred within first 3 weeks and resolved despite continued quetiapine 
therapy.

Pharmaceutical information

• Dosage form into EDL
 - QUETIAPINE 200 mg TABLET

• Storage
 - Oral tablets
 - Store at 25°C (may be exposed to 15–30°C).
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RISPERIDONE 
General information

 Risperidone is atypical antipsychotic medication. 

Clinical information
 

• Indications
 - It is used to treat schizophrenia and symptoms of bipolar disorder (manic depression). It is 

also used in autistic children to treat symptoms of irritability

• Pregnancy risk factor C

• Lactation
 - Risperidone and an active metabolite (9-hydroxyrisperidone) are distributed into milk. Wom-

en receiving oral risperidone should not breast-feed. Women treated with extended-release 
IM risperidone should not breast-feed during or for at least 12 weeks after the last injection.

• Dosage and administration

Bipolar Mania
Adults PO 

 - 2 to 3 mg/day once daily initially. Adjust dose at intervals of no less than 24 h, in increments/
decrements of 1 mg/day (usual dosage, 1 to 6 mg/day). No data to support short-term treat-
ment beyond 3 wk.

IM 
 - 25 mg every 2 wk. Some patients may benefit from a higher dose of 37.5 or 50 mg. Do not 

make upward dosage adjustments more frequently than every 4 wk.
Pediatric patients 10 to 17 y of age 

 - PO Start with 0.5 mg once daily. If indicated, dosage adjustments should occur at intervals 
of no less than 24 h and in increments of 0.5 or 1 mg/day, as tolerated, to a recommended 
dosage of 2.5 mg/day (dose range, 0.5 to 6 mg/day). Patients experiencing persistent somno-
lence may benefit from administering half the dose twice daily. No data to support treatment 
beyond 3 wk.

Irritability Associated With Autistic Disorder
Pediatric patients 5 to 16 y of age 

 - PO Can be administered once daily or half the total daily dose twice daily. Use caution 
with dosage for children weighing less than 15 kg. For patients less than 20 kg, the initial 
dosage is 0.25 mg/day. After a minimum of 4 days, the dosage may be increased to 0.5 
mg/day. Maintain this dose for a minimum of 14 days. If sufficient clinical response is not 
obtained, the dosage may be increased in increments of 0.25 mg/day at intervals of no less 
than 14 days. For patients 20 kg or more, the initial dosage is 0.5 mg/day. After a minimum 
of 4 days, the dosage may be increased to 1 mg/day. Maintain this dose for a minimum of 
14 days. If sufficient clinical response is not obtained, the dosage may be increased in in-
crements of 0.5 mg/day at intervals of no less than 14 days. Patients experiencing persistent 
somnolence may benefit from administering half the dose twice daily.

Schizophrenia 
Adults PO 

 - Initial dosage is 2 mg/day administered once or twice daily. Dosage increases should occur 
at intervals of no less than 24 h, in increments of 1 to 2 mg/day as tolerated, to a recom-
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mended dosage of 4 to 8 mg/day (dose range, 4 to 16 mg/day). Periodically assess patients 
to determine the need for maintenance treatment with an appropriate dose.

IM 
 - 25 mg every 2 wk (max, 50 mg every 2 wk). Do not make upward dosage adjustments more 

frequently than every 4 wk.
Adolescents (13 to 17 y of age) 

 - PO Initiate treatment with 0.5 mg once daily as a single dose in the morning or evening. If 
indicated, dosage adjustments should be at intervals of no less than 24 h, in increments of 
0.5 to 1 mg/day, as tolerated, to a recommended dosage of 3 mg/day (dose range, 1 to 6 mg/
day). Patients experiencing persistent somnolence may benefit from administering half the 
dose twice daily.

Irritability Associated With Autistic Disorder
Pediatric patients 5 to 16 y of age 

 - PO Can be administered once daily or half the total daily dose twice daily. Use caution 
with dosage for children weighing less than 15 kg. For patients less than 20 kg, the initial 
dosage is 0.25 mg/day. After a minimum of 4 days, the dosage may be increased to 0.5 
mg/day. Maintain this dose for a minimum of 14 days. If sufficient clinical response is not 
obtained, the dosage may be increased in increments of 0.25 mg/day at intervals of no less 
than 14 days. For patients 20 kg or more, the initial dosage is 0.5 mg/day. After a minimum 
of 4 days, the dosage may be increased to 1 mg/day. Maintain this dose for a minimum of 
14 days. If sufficient clinical response is not obtained, the dosage may be increased in in-
crements of 0.5 mg/day at intervals of no less than 14 days. Patients experiencing persistent 
somnolence may benefit from administering half the dose twice daily.

Schizophrenia 
Adults PO 

 - Initial dosage is 2 mg/day administered once or twice daily. Dosage increases should occur 
at intervals of no less than 24 h, in increments of 1 to 2 mg/day as tolerated, to a recom-
mended dosage of 4 to 8 mg/day (dose range, 4 to 16 mg/day). Periodically assess patients 
to determine the need for maintenance treatment with an appropriate dose.

IM 
 - 25 mg every 2 wk (max, 50 mg every 2 wk). Do not make upward dosage adjustments more 

frequently than every 4 wk.
Adolescents (13 to 17 y of age) 

 - PO Initiate treatment with 0.5 mg once daily as a single dose in the morning or evening. If 
indicated, dosage adjustments should be at intervals of no less than 24 h, in increments of 
0.5 to 1 mg/day, as tolerated, to a recommended dosage of 3 mg/day (dose range, 1 to 6 mg/
day). Patients experiencing persistent somnolence may benefit from administering half the 
dose twice daily.

• Contraindications
 - Known hypersensitivity to risperidone or any ingredient in the formulation. 

• Side effects and toxicity
 - Anxiety, somnolence, extrapyramidal symptoms, dizziness, constipation, nausea, dyspepsia, 

rhinitis, rash, tachycardia, dystonia, akathisia, abnormal vision, increased saliva, fatigue, 
weight increase.

• Drug interactions
 - Metabolized by CYP2D6 to 9-hydroxyrisperidone, which has similar pharmacologic activ-

ity may weakly inhibit CYP2D6. 
 - Drugs Affecting Hepatic Microsomal Enzymes
 - Inhibitors or inducers of CYP2D6; potential pharmacokinetic interaction (altered risperi-

done metabolism and plasma concentrations of the active moiety [risperidone plus 9-hy-
droxyrisperidone]). In vitro, drugs metabolized by CYP1A1, CYP1A2, CYP2C9, CYP2C19, 
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and CYP3A4 only weakly inhibit risperidone metabolism.1

 - Drugs Metabolized by Hepatic Microsomal Enzymes
 - Drugs metabolized by CYP2D6; substantial pharmacokinetic interaction unlikely

• Precautions
Orthostatic Hypotension

 - Orthostatic hypotension reported. Use with caution in patients with known cardiovascular 
or cerebrovascular conditions that would predispose them to hypotension (e.g., dehydration, 
hypovolemia, concomitant antihypertensive therapy), in geriatric patients, and in patients 
with renal or hepatic impairment. 

Nervous System Effects
 - Possible risk of seizures. 
 - Disruption of ability to regulate core body temperature possible; both hypothermia and hy-

perthermia reported. Use caution in patients exposed to temperature extremes. 
 - Somnolence reported.1 Potential impairment of judgment, thinking, or motor skills. 
 - Antiemetic effect demonstrated in animals; also may occur in humans and mask manifesta-

tions of overdosage with certain drugs or of underlying conditions (e.g., intestinal obstruc-
tion, Reye’s syndrome, brain tumor).1

GI Effects
 - Esophageal dysmotility and aspiration possible; use with caution in patients at risk for aspi-

ration pneumonia (e.g., those with advanced Alzheimer’s dementia).
Hematologic Effects

 - Thrombotic thrombocytopenic purpura reported in at least one patient; relationship to risper-
idone not established. 

Suicide
 - Attendant risk with psychotic illnesses; closely supervise high-risk patients. Prescribe oral 

risperidone in the smallest quantity consistent with good patient management to reduce the 
risk of overdosage. 

Sexual Dysfunction
 - Priapism reported rarely with oral risperidone. 

Endocrine Effects
 - Elevated prolactin concentrations possible, which persist during chronic administration. 

Metabolic Effects
 - Weight gain possible. 

Pharmaceutical information

• Dosage form: 
 - RISPERIDONE 2 mg TABLET

• Storage
 - Store at room temperature away from light and moisture.
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24.2 MEDICINES USED IN MOOD DISORDERS

Mood disorders include:

Depressive disorder, bipolar disorder, mood disorders secondary to drug or illness

One antimanic drug (Lithium), an anticonvulsant (Carbamazepine), (sodium valproate), (lam-
otrigine), (topiramate), and antidepressant drug (Amitriptyline), imipramine, clomipramine. And 
flouxetine, ecitalopram (SSRI), doluxetine (SNRI) are included in the Palestinian EDL  olanzapine, 
risperidone and quetiapine are included in EDL.

24.2.1 MEDICINES USED IN DEPRESSIVE DISORDERS 

• AMITRIPTYLINE
• FLUOXETINE HCl
• 

24.2.2 MEDICINES USED IN BIPOLAR DISORDERS 

• CARBAMAZEPINE
• LITHIUM CARBONATE
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AMITRIPTYLINE
General information

Amitriptyline is a tricyclic antidepressant with anxiolytic and sedative properties.
Amitryptiline is relatively safe and effective but has marked antimuscarinic and cardiac side-ef-

fects.

Clinical information 

• Indications
 - Moderate to severe endogenous depression associated with psychomotor and psychological 

changes; particularly where sedation in required.
 - Neuropathic pain, often in combination with carbamazepine.
 - Major depression, especially when sedative effect is required. 
 - Nocturnal enuresis.
 - Panic and Eating disorders

• Dosage and administration
Depression 

 - Adult: initially 50-150 mg/day (in divided doses or as a single dose at bedtime increased 
gradually as necessary to max. The dose is also increased progressively but more rapidly 
over 8 to 10 days.

 - Elderly: 10-25 mg at bed time.
 - Children: 1 mg/kg/day given in 3 divided dose.

Neuropathic pain: initial dose of 25 mg once daily at bedtime for one week increase to 50 mg 
once daily the following week, then 75 mg once daily at bedtime as of the third week (Max. 150 
mg/day).

Duration
 - Neuropathic pain: several months (3 to 6) after pain relief is obtained, then attempt to stop 

treatment.
 - Depression: minimum 6 months, the treatment should be discontinued gradually (dose ta-

pered over 4 weeks0. If signs of relapse occur, increase the dose.

• Contraindications
 - Recent myocardial infarction. 
 - Arrhythmias (particularly heart block).
 - Severe hepatic impairment.
 - Narrow angle glaucoma.
 - Prostate disorder.
 - Not recommended in children under 6 years.
 - Hypersensitivity.
 - With MAOI 

• Side effects and toxicity
 - Dry mouth, sedation, blurred vision, constipation, nausea, difficulty with micturition, sweat-

ing, tremor,mydriasis, nasal congestion
 - Cardiovascular side-effects: ECG changes, arrhythmias and heart block, postural hypoten-

sion, tachycardia, syncope at high doses.
 - Endocrine side-effects: testicular enlargement, gynaecomastia, galactorrhoea. 
 - Behavioural disturbances, mania, confusion, convulsions, dyskinsias, fever, agranulocyto-

sis, leucopoenia, eosinophilia, purpura, thrombocytopenia, hyponatraemia.
 - Rashes and hypersensitivity reactions including urticaria and photosensitivity.
 - Elevation or depression of blood sugar
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 - Jaundice
 - Sedative effect occurs following initial doses, analgesic effect is delayed for 7 to 10 days.

• Drug interactions
 - Alcohol: enhanced sedative effect.
 - Altretamine: risk of severe postural hypotension.
 - Anaesthetics: risk of arrhythmias and hypotension increased.
 - Anti-arrhythmics: increased risk of ventricular arrhythmias with drugs that prolong QT in-

terval: amiodarone (avoid concomitant use), dysopiramide, procainamide, propafenone and 
quinidine.

 - Other antidepressants: CNS excitation and hypertension with MAOI (start treatment 2 
weeks after stopping MAOI; conversely MAOI must be started at least 1 week after stop-
ping amitriptyline)

 - Antiepileptics: antagonism (convulsive threshold lowered).
 - Antihistamines: increased antimuscarinic and sedative effects, increased risk of ventricular 

arrhythmias with astemizole and terfenadine (avoid concomitant use).
 - Antihypertensive: hypotensive effect enhanced.
 - Antimalarials (halofantrine), antipsychotics (avoid: pimozide, sertindole), beta-blockers: 

increased risk of ventricular arrhythmias. 
 - Disulfiram: amitryptiline -metabolism inhibited.
 - Sublingual nitrates: absorption reduced (due to dry mouth).
 - Sympathomimetics: hypertension and arrhythmias (adrenaline), hypertension (nor adrena-

line). 
 - Ulcer-healing drugs: plasma concentration increased by cimetidine.
 - Barbiturates, charcoal: May cause decreased blood levels of amitriptyline.
 - Fluoxetine: May cause increased blood levels of amitriptyline.
 - Clonidine: Use with product may result in hypertensive crisis.

• Precautions
 - Cardiac disease, history of epilepsy, hepatic impairment, thyroid disease, phaeochromocy-

toma, history of mania, psychoses, angle-closure glaucoma, history of urinary retention and 
porphyria.

 - Concurrent electroconvulsive therapy, anaesthesia.
 - Avoid abrupt withdrawal.
 - It has a narrow therapeutic/toxic (360-900 nmol/l), toxic >0.5 mcg/ml.
 - Driving: drowsiness may affect performance of skilled tasks.
 - Pregnancy risk factor D. 
 - Lactation: not recommended

Pharmaceutical information

• Dosage form into EDL
 - AMITRIPTYLINE 25 mg TABLETS.

• Storage
 - No special temperature requirements. 
 - Protect from light.
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FLUOXETINE
General information

It is in a class of drugs called selective serotonin reuptake inhibitors (SSRIs), a class that also 
contains citalopram, paroxetine, and sertraline. 

Clinical information         
• Indication

 - Fluoxetine is used for treating :
 - Depression.
 - Bulimia eating disorder
 - Obsessive-compulsive   disorder (OCD).
 - Panic disorder. 
 - Premenstrual dysphoric disorder (PMDD).
 - Resistant depression, depression associated with bipolar disorder combining with Olanzapine.
 - Alcohol Dependence: has been used in the management of alcohol dependence

 
• Pregnancy risk factor C 

 - Increased risk of depression relapse observed in women who discontinued antidepressant 
therapy during pregnancy compared with those who remained on antidepressant therapy.

 
• Lactation

 - Distributed into milk; use not recommended

• Dosage and administration
 - Sustained therapy may be required; use lowest effective dosage and periodically reassess 

need for continued therapy. 
 - Avoid abrupt discontinuance of therapy. To avoid withdrawal reactions, taper dosage gradually.
 - Administer conventional capsules, tablets, and solution orally once (in the morning) or twice 

daily (preferably in the morning and at noon) without regard to meals. If sedation occurs, the 
second dose may be administered at bedtime. 

 - Administer delayed-release preparation once weekly without regard to meals

Major Depressive Disorder, Oral
 - As conventional capsules, tablets, or solution: Initially, 20 mg once daily (in the morning). 

May initiate with lower dosage (e.g., 5 mg daily, 20 mg every 2–3 days). If no improvement 
is apparent after several weeks of therapy with 20 mg daily, an increase in dosage may be 
considered. 

 - Usual dosage: 10–80 mg daily

Obsessive-Compulsive Disorder, Oral
 - Initially, 20 mg once daily. If no improvement is apparent after several weeks, dosage may be 

increased. 
 - Usual dosage: 20–60 mg daily. 

Premenstrual Dysphoric Disorder, Oral
 - 20 mg once daily given continuously throughout the menstrual cycle or intermittently (i.e., 

only during the luteal phase, starting 14 days prior to the anticipated onset of menstruation 
and continuing through the first full day of menses). 

 - If the intermittent dosing regimen is used, it should be repeated with each new menstrual cycle

Bipolar Disorder, Oral 
 - 20–60 mg daily in conjunction with a mood-stabilizing agent (e.g., lithium). 

Combination Therapy, Oral 
 - Initially, 25 mg of fluoxetine and 6 mg of olanzapine once daily in the evening as a fixed-com-

bination capsule.
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Cataplexy, Oral
 - 20 mg once or twice daily in conjunction with CNS stimulant therapy (e.g., dextroamphet-

amine, methylphenidate) 

Alcohol Dependence, Oral
 - 60 mg daily has been used

• Contraindications
 - Concurrent or recent (i.e., within 2 weeks) therapy with an MAO inhibitor. MAO inhibitors 

and thioridazine are contraindicated within 5 weeks after discontinuance of fluoxetine. 
 - Concurrent pimozide therapy.
 - Known hypersensitivity to fluoxetine or any ingredient in the formulation.

• Side effects and toxicity
 - Anxiety, nervousness, insomnia, drowsiness, fatigue or asthenia, tremor, dizziness or light-

headedness, anorexia, nausea, diarrhea, vasodilation, dry mouth, abnormal vision, decreased 
libido, abnormal ejaculation, rash, and sweating Common: More than 1 in 100 people who 
take Fluoxetine hydrochloride.

• Drug interactions 
 - Adrenergics: increased sensitivity to adrenergics, increased risk of serotonin syndrome.
 - Alprazolam: decreased metabolism and increased effects of alprazolam.
 - Antihistamines, opioids, other antidepressants, sedative-hypnotics: additive CNS depression.
 - Buspirone: potentiation of fluoxetine effects, increased risk of seizures.
 - Carbamazepine, clozapine, digoxin, haloperidol, lithium, phenytoin, and warfarin: increased 

blood levels of these drugs, greater risk of adverse reactions.
 - CYP450-2D6 inducers: increased effects of these drugs.
 - Cyproheptadine: decrease in or reversal of fluoxetine effects.
 - Digoxin, warfarin, and other highly protein-bound drugs: increased risk of adverse reactions to ei-

ther drug.
 - Efavirenz, ritonavir, saquinavir, other CYP450 inhibitors: increased risk of serotonin syndrome.
 - MAO inhibitors: confusion, agitation, seizures, hypertension, and hyperpyrexia (serotonin 

syndrome)
 - Other antidepressants, phenothiazines, risperidone, and tryptophan: increased risk of ad-

verse reactions.
 - Ritonavir: increased ritonavir blood level.
 - Alanine aminotransferase, alkaline phosphatase, blood urea nitrogen, creatine kinase, elec-

trolytes, glucose: increased levels.
 - S-adenosylmethionine (SAM-e), St. John’s wort: increased risk of serotonin syndrome.
 - Drug-behaviors. Alcohol use: additive CNS depression.

• Precautions:
Use cautiously in:

 - Hepatic or renal impairment, diabetes mellitus, cardiovascular disease
 - History of seizures
 - Pregnant or breastfeeding patients.

Pharmaceutical information

• Dosage form 
 - FLUOXETINE 20 mg CAPSULES.

• Storage
 - Fluoxetine should be stored at room temperature 15-30°C.
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CARBAMAZEPINE
General information

It is an anticonvulsant. It has generally fewer side-effects than phenytoin or the barbiturates.
Also: for epilepsy (see section 5).

Clinical information 

• Indications
 - Certain psychiatric disorders, including bipolar disorders, unipolar depression, resistant 

schizophrenia.
 - Management of alcohol, cocaine and benzodiazepine withdrawal. 
 - All forms of epilepsy except primary generalized epilepsy and absence seizures.
 - Trigeminal neuralgia, neuropathic pain (alone or combined with amitriptyline).

• Pregnancy risk factor D

• Lactation
 - Not recommended. 

• Dosage and administration
Oral

 - Individualize dosage. A low initial daily dose with gradual increase is advised. As soon as 
adequate control is achieved, reduce dosage gradually to the minimum effective level.

For epilepsy 
 - Child: initially 5 mg/ kg once daily or in 2 divided dose, then increase every 2 weeks up to 

10 to 20 mg/kg/day in 2 to 4 divided doses.
 - Adult: initially 100 to 200 mg once daily or in 2 divided doses, then increase by 100 to 200 

mg increments every 2 weeks up to 800 to 1200 mg/ day in 2 to 4 divided dose.
 - When converting patients from oral tablets to oral suspension, divide total daily dosage 

administered as tablets into smaller, more frequent doses of suspension (e.g., transfer from 
twice-daily divided dosing of tablets to 3-times-daily divided dosing of suspension). 

 - When converting patients from conventional, immediate-release formulations to extend-
ed-release capsules or tablets, administer same total daily dosage in 2 divided doses

 - Duration: lifetime treatment. Do not stop treatment abruptly, even if changing treatment 
to another antiepilepticWhen adding to an existing anticonvulsant regimen, add gradually 
while dosage of other anticonvulsant(s) is maintained or gradually adjusted.

For Neuropathic pain
 - Adult: initially 200 mg once daily at night for one week, then 400 mg/ day in 2 divided doses 

for one week, then 600 mg/ day in 3 divided doses.
 - Duration: continue several months after pain relief is obtained then attempt to stop treatment.

• Contraindications
 - AV conduction abnormalities (unless paced). History of bone marrow depression.
 - Porphyria.
 - Patients on MAO inhibitors.
 - Potentially fatal blood cell abnormalities.
 - Hypersensitivity to carbamazipine or any tricyclic antidepressant
 - Concomitant use of nefazodone

• Side effects and toxicity
 - Nausea and vomiting, dizziness, drowsiness, headache, ataxia, confusion, disorders of eye 

movement (nystagmus, diplopia) and (in elderly subjects) agitation are fairly common. Con-
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stipation or diarrhea and anorexia are seen. Mild transient generalized erythematous rash 
with fever can occur. 

 - Blood disorders: leucopenia, thrombocytopenia, agranulocytosis Lyell’s and toxic epidermal 
necrosis, Steven- Johnson syndromes and aplastic anemia.

 - Others: hepatitis, acute renal failure, , thromboembolism, cardiac conduction disturbances, 
photosensitivity, depression, impotence.

 - Hyponatremia has been associated with carbamazepine use 

• Drug interactions
 - Other antiepileptics: may enhance toxicity, increased sedation and reductions in plasma con-

centration.
 - Alcohol: CNS side effects enhanced.
 - Antibacterial: plasma concentration increased by clarithromycin, erythromycin and isonia-

zid.
 - Antidepressants, antimalarials, antipsychotics: antagonism of anticonvulsant effects.
 - Calcium channel blockers: diltiazen and verapamil enhance effect of carbamazepine.
 - Oral contraceptives: carbamazepine is a hepatic enzyme-inducer; the effectiveness of oral 

contraceptive may be considerably reduced, resulting in pregnancy.
 - Ulcer-healing drugs: increased plasma carbamazepine concentration.
 - Oral anticoagulant and theophylline: decreased effect.
 - Antifungal (azole group) increases carbamazepine level
 - Cisplatin, doxorubicin decreases carbamazepine level
 - Rifampicin decreases carbamazepine level 
 - Ethosuximide, lamotrigine, topiramate decreased level when used with carbamazepine
 - Felbamate decreased carbamazepine level.

• Precautions
 - It has a narrow therapeutic/toxic (4-12 mcg/ml), toxic level >15 mcg/ml
 - Hepatic or renal impairment, cardiac disease, skin reactions, history of hematological reac-

tion to other drugs, glaucoma, urinary retention 
 - Sudden withdrawal may precipitate convulsions or status epilepticus.
 - Since the effect of oral contraceptives can be impaired, additional contraceptive precautions 

should be taken whilst taken carbamazepine and for at least 7 days after stopping it.

Pharmaceutical information

• Dosage form into EDL
 - CARBAMAZEPINE 200 mg CR TABLETS.

• Storage
 - No special temperature requirements. 
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LITHIUM 
General information        

Lithium is an antimanic drug.

Clinical information

• Indications
 - Treatment and prophylaxis of mania, manic-depressive illness (or bipolar illness). 
 - Aggressive or self-mutilating behaviour.

• Pregnancy risk factor D
 - Contraindicated in first trimester of pregnancy.

• Lactation 
 - Contraindicated  

• Dosage and administration
 - Adults: 900-2400 mg/day in 3-4 divided dose or 900-1800 mg/day (extended release) in 2 

divided dose.
 - Elderly: 300 mg once or twice daily.
 - Children (6-12 years): unlabeled use, 15-60 mg/kg/day in 3-4 divided doses.

Adjusted to achieve a plasma-lithium concentration 0.8-1.0 mmol/litre 12 hours after a dose in 
the 4th to 7th day of treatment. , then every week until dosage has remained constant for 4 weeks 
and every 3 months thereafter; initially in divided dose until plasma concentration is stabilised, 
then once a day.

 - After the patient has been stabilized, monitor serum concentrations at least every 2 months 
in most patients.

 - If manifestations of lithium toxicity occur, temporarily discontinue for 24–48 hours, then 
resume at a lower dosage.

• Contraindications 
 - Renal impairment, cardiac disease and other conditions with sodium imbalance such as Ad-

dison’s disease.
 - Children under 12 years old: administration of lithium is not recommended..
 - Known hypersensitivity to lithium.

• Side effects and toxicity
 - Gastro-intestinal disturbances, fine tremor, polyuria and polydipsia; weigh gain and oedema, 
 - Intoxication: bLurred vision, anorexia, vomiting diarrhoea, muscle weakness, mild drowsi-

ness, ataxia, coarse tremor, lack of co-ordination, dysarthria. 
 - Overdosage:  (plasma-lithium concentration above 2.0 mmol/L) hyperreflexia and hyperex-

tension of limbs, convulsions, toxic psychoses, syncope, oliguria, circulatory failure, coma, 
and occasionally may be fatal. In this case, emergency treatment is required. Maximum 
toxicity occurs after 1-2 days.

 - Also: goitre raised antidiuretic hormone concentration, hypothyroidism, hypokalaemia, 
ECG changes, exacerbation of psoriasis, and kidney changes.

• Drug interactions
 - ACE inhibitors: lithium excretion reduced (increased plasma-lithium concentration).
 - Analgesic and NSAIDs: excretion of lithium reduced, risk of toxicity, avoid concomitant 

use.
 - Antacids (sodium bicarbonate): increase excretion of lithium.
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 - Anti-arrhythmics: amiodarone increased risk of hypothyroidism.
 - Antibacterial: lithium toxicity reported with metronidazole and spectinomycin.
 - Antidepressants (SSRIs), 5HT1 agonist (sumatriptan): increase risk of CNS effects (lithium 

toxicity reported).
 - Antiepileptics (carbamazepine and phenytoin), antihypertensives (methyldopa), calci-

um-channel blockers (diltiazem and verapamil): neurotoxicity may occur.
 - Antipsychotics, metoclopramide and domperidone: increased risk of extrapyramidal effects 

and possibility of neurotoxicity (haloperidol).
 - Diuretics: lithium excretion reduced (risk of toxicity) by loop diuretics (which are safer 

than thiazides), potassium-sparing diuretics and thiazides; lithium excretion increased by 
acetazolamide.

• Precautions
 - ( 0.8-1 mmol/L) ratio: monitor plasma-lithium concentration and thyroid function, toxic 

level> 1.2 mmol/l)
 - Intoxication may occur when the drug excretion is reduced by a variety of factors, therefore 

caution is advisable in case of: dehydration, renal failure, infections and co-administration 
of diuretics and other drugs (see interactions). Reduce dose or discontinue.

 - Elderly (reduce dose).
 - Myasthenia gravis; surgery.
 - Lithium toxicity is made worse by sodium depletion: caution must be taken in those where 

sodium will be depleted – e.g. having diuretics.
 - Maintain adequate fluid and sodium intake.
 - If it is possible withdrawal should be done slowly over some weeks, although there is no 

evidence of rebound psychoses.

Pharmaceutical information

• Dosage form into EDL
 - LITHIUM CARBONATE 300 mg TABLETS.

• Storage
 - Well-closed containers at 15–30°C.
 - Protect from moisture
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24.3 MEDICINES USED IN ANXIETY DISORDERS

Drugs included in this group, for the Palestinian EDL, are benzodiazepines which are the most 
commonly hypnotics and anxiolytics used. 

They act at benzodiazepine receptors which are associated with GABA receptors. Special at-
tention should be devoted to the risk of paradoxical effects, driving, tolerance, dependence and 
withdrawal when using these drugs.

Withdrawal
Abrupt withdrawal may produce confusion, toxic psychosis, convulsions or a condition resem-

bling delirium tremens. Benzodiazepine withdrawal syndrome may not develop until 3 weeks after 
stopping  a long-acting  benzodiazepine (diazepam), or within few hours in case of short-acting and 
it is characterized by insomnia, anxiety, loss of appetite and of body-weight, tremor, perspiration, 
tinnitus and perceptual disturbances.

Reduction in dosage should be carried out gradually.

Dependence
Dependence is particularly likely in patients with a history of alcohol or drug abuse and in pa-

tients with marked personality disorders; and in any individual who is given these drugs over a long 
period of time.

ADVICE
 - Benzodiazepines are indicated for short-term relief (2-3 weeks) of anxiety that is severe, dis-

abling or subjects the individual to unacceptable distress, occurring alone or in association with 
insomnia or short term psychosomatic, organic or psychotic illness.

 - The use of benzodiazepine to treat short-term “mild anxiety” is inappropriate and unsuitable.
 - Benzodiazepines should be used to treat insomnia only when it is severe, disabling or sub-

jects the individual to extreme distress.

The various benzodiazepines are almost complete identical as regards their effects, the only es-
sential difference between them is their duration of action.

According to the duration of action, EDL benzodiazepines can be classified as follow:

Half-lives
Short-acting  Alprazolam 12-15 hours
Long-acting  Diazepam 20-200 hours
Long –acting  clonazepam 30-40 hours

• ALPRAZOLAM
• DIAZEPAM
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ALPRAZOLAM
General information

Alprazolam is a short-acting benzodiazepine.
Short-acting benzodiazepines are preferred in patients with hepatic impairment but they carry a 

greater risk of withdrawal symptoms.

Clinical information 

• Indications
 - Anxiety disorder (short-term use).
 - Panic disorder. 

• Pregnancy risk factor D

• Lactation
 - Not recommended.

• Dosage and administration
 - Adults: 0.25-0.50 mg 3 times/ day. 
 - Elderly (or debilitated patients): 0.25 mg 2-3 times /day.
 - Children:  not recommended.

• Contraindications
 - Known hypersensitivity to benzodiazepines.
 - Respiratory depression, acute pulmonary insufficiency.
 - Severe hepatic impairment.
 - Phobic or obsession states; chronic psychosis.
 - Should not be used alone in depression or in anxiety with depression.
 - Acute narrow-angle glaucoma.

• Side effects and toxicity
 - Drowsiness and lightheaded the next day.
 - Confusion and ataxia (especially in the elderly); amnesia; dependence (addiction may oc-

cur in prolonged use); paradoxical increase in aggression.
 - Occasionally: headache, vertigo, hypotension, salivation changes, gastrointestinal distur-

bances, appetite increased/decreased, constipation, rashes, visual disturbances, changes in 
libido and urinary retention; blood disorders and jaundice reported.

 -  Signs of intoxication: hypothermic coma.
 -  Overdosage: requires emergency treatment.
 - Signs of over dose: muscular weakness, ataxia, etc

• Drug interactions
 - Alcohol, anaesthetics, opioid analgesics, antidepressants, antihistamines, antipsychotics, 

cisapride, disulfiram, lofexidine, muscle relaxants, nabilone: enhanced sedative effects.
 - Antihypertensive: enhanced hypotensive effects.
 - Antiviral: ritonavir and indinavir increases plasma concentration of alprazonlam, risk of 

extreme or prolonged sedation and respiratory depression –avoid concomitant use.
 - Ulcer-healing drugs: cimetidine inhibits metabolism of benzodiazepines, increased plasma 

concentration.
 - St.John’s Wort and valerian may decrease alprazolam level.
 - Azole family increase alprazolam level
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 - Macrolides increase alprazolam level

• Precautions
 - Respiratory disease, muscle weakness (especially in myasthenia gravis), marked personality 

disorders. History of drug or alcohol abuse.
 - Reduce dose in: elderly, debilitated patients, hepatic and renal impairment.
 - Avoid prolonged use and abrupt withdrawal.
 - Driving: drowsiness may affect performance of skilled tasks. Patients taken benzodiaze-

pines should be warmed that usually they do not realize that their performance is impaired.

Pharmaceutical information

• Dosage form into EDL
 - ALPRAZOLAM 0.25 mg TABLETS

• Storage
 - Store at room temperature of 20 C to 25 C.
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DIAZEPAM 
General information

Diazepam is a long-acting benzodiazepine with anxiolytic and sedative properties.
Diazepam-parenteral should be used only when alternative measures have failed.
Also: anticonvulsant, muscle relaxant and amnesic. Used as adjunct in acute alcohol withdrawal, 

for status epilepticus, febrile convulsions, muscle spasm, and perioperative use.

Clinical information 

·	 Indications
Oral

 - Adults: Short-term relief in insomnia and severe anxiety.
 - Children: acute anxiety and related insomnia caused by fear (e.g. before surgery), night 

terrors and somnambulism.
Parenteral

 - Severe acute anxiety, control of acute panic attacks, and acute alcohol withdrawal.

• Pregnancy Risk factor D

• Lactation
 - Not recommended

• Dosage and administration
Oral

 - Adults: 5 to 15 mg/day in 3 divided dose. As hypnotic: a single dose of 5-15 mg at bedtime
 - Elderly (or debilitated patients): half adult dose.
 - Children: 0.5 mg/kg/day divided in 3 doses. Night terror or somnambulism: 1-5 mg at bed-

time. 
Parenteral

 - IM or slow-IV: 10 mg at a rate of not more than 5 mg/min, repeated if necessary after not 
less than 4 hours.

Duration: according to clinical response; the shortest duration possible.

• Contraindications
 - Known hypersensitivity to benzodiazepines.
 - Respiratory depression, acute pulmonary insufficiency.
 - Acute narrow-angle glaucoma.
 - Severe hepatic impairment.
 - Phobic or obsessional states, chronic psychosis.
 - Should not be used alone in depression or in anxiety with depression.
 - Besides parenteral diazepam: avoid in pregnancy and lactation, contraindicated in shock and 

coma; and also in children.   

• Side effects and toxicity
 - Drowsiness and lightheaded the next day.
 - Confusion and ataxia (especially in the elderly); amnesia; dependence (addiction may occur 

in prolonged use); paradoxical increase in aggression.
 - Occasionally: headache, vertigo, hypotension, salivation changes, gastrointestinal distur-

bances, rashes, visual disturbances, changes in libido and urinary retention; blood disorders 
and jaundice reported.

 - Signs of intoxication: hypothermic coma. 
 - Overdosage: requires emergency treatment.
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 - Signs of overdose: muscular weakness, ataxia, etc. 
 - IV injection: pain, thrombophlebitis and rarely apnoea.

• Drug interactions
 - Alcohol, anesthetics, opioid analgesics, antidepressants, antihistamines, antipsychotics, cis-

apride, disulfiram, lofexidine, muscle relaxants, nabilone: enhanced sedative effects.
 - Antibacterial: isoniazid inhibits metabolism of diazepam and rifampicin increases it.
 - Antihypertensives (Non-dihydropyridine Calcium Channel Blockers): enhanced hypoten-

sive effects.
 - Antiviral: ritonavir increases plasma concentration of diazepam, risk of extreme sedation 

and respiratory depression –avoid concomitant use.
 - Antifungal: Fluconazole may increase it.
 - Ulcer-healing drugs: cimetidine inhibits metabolism of benzodiazepines, increased plasma 

concentration.
 - Phenytoin, Phenobarbital, mineral oil decreases the level of diazepam.

• Precautions
 - Special precaution with administration by IV injection: potentially hazardous, calling for 

close and constant observation and best carried out in specialist centres with intensive care 
facilities

 - Respiratory disease, muscle weakness (especially in myasthenia gravis), marked personality 
disorders. 

 - History of drug or alcohol abuse.
 - Reduce dose in: elderly, debilitated patients, hepatic and renal impairment.
 - Avoid prolonged use and abrupt withdrawal.
 - Driving: drowsiness may affect performance of skilled tasks. Patients taken benzodiazepines 

should be warmed that usually they do not realise that their performance is impaired.
Pharmaceutical information

• Dosage form into EDL
 - DIAZEPAM 5 mg TABLETS
 - DIAZEPAM 5 mg/mL IN 2 mL AMPOULES.

• Storage
 - Store at room temperature.
 - Protect ampoule from light. 
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24.4 DRUGS USED FOR OBSESSIVE-COMPULSIVE 
DISORDERS AND PANIC ATTACKS

Drugs including into this group are antidepressants, particularly tricyclic and related antidepres-
sants, which are preferred to traditional MAOIs because they are more effective and less dangerous.
also SSRI are now preferred with fewer side effect. 

Tricyclic antidepressants are nevertheless dangerous in overdosage.

Prescribing more than one antidepressant at the same time is not recommended. It may constitute 
a hazard and there is no evidence that side-effects are minimised.

Withdrawal
Nausea, vomiting, anorexia, headache, giddiness, insomnia, and sometimes hypomania, pan-

ic-anxiety and extreme motor restlessness may occur if an antidepressant is stopped suddenly after 
regular administration of 8 weeks or more.

Reduction in dosage should preferably be carried out gradually over a period of about 4 weeks.

Advice
Hyponatraemia (usually in the elderly and possibly due to inappropriate secretion of antidiuretic 

hormone) has been associated with all types of antidepressants and the possibility of this complica-
tion should be considered in all patients who develop drowsiness, confusion or convulsions while 
taking an antidepressant.

• CLOMIPRAMINE
• FLOUXETINE (see section 24.2.1)
• IMIPRAMINE
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CLOMIPRAMINE 
General information

Clomipramine is an antidepressant with sedative properties.

Clinical information 

• Indications
 - Moderate to severe endogenous depression associated with psychomotor and psychological 

changes, particularly useful in agitated and anxious patients where sedation is required (ob-
sessive –compulsive disorder (OCD)).

 - Phobic and obsessional states.
 - Adjunctive treatment of cataplexy associated with narcolepsy.
 - Eating disorder 

• Pregnancy risk factor C

• Lactation
 - Not recommended.

• Dosage and administration
 - Adult: Initially 25mg/day, increased gradually to 100 mg/day in divided doses or as a single 

dose at bedtime, max. 250 mg/day. 
 - Elderly: initially 10 mg/day increased to 30-50 mg/day.
 - Child:
 - < 10years not recommended.
 - ≥ 10 years: initially 25 mg/day, increased gradually to 3 mg/kg/day in divided dose over the 

first 2 weeks.
• Contraindications

 - As for Imipramine (see above).

• Side effects and toxicity
 - As for Imipramine (see above).

• Drug interactions
 - As for Imipramine (see above).

• Precautions
 - As for Imipramine (see above).

Pharmaceutical information

• Dosage form into EDL
 - CLOMIPRAMINE 25 mg CAPSULES.

• Storage 
 - Tightly closed container.
 - Store at ≤30°C.
 - Protect from moisture.
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IMIPRAMINE
General information

Imipramine is an antidepressant with less sedative properties and more marked antimuscarinic 
and cardiac side-effects than others antidepressants.

Clinical information 

• Indications
 - Moderate to severe endogenous depression associated with psychomotor and psychologi-

cal changes.
 - Childhood enuresis.

• Pregnancy category C

• Lactation
 - Not recommended in breast feeding

• Dosage and administration
 - Adults: Initially 75 mg/day in divided doses, increased gradually to 150-200 mg/day in divid-

ed doses, or to 150 mg in a single dose given at bedtime. 
 - Elderly: initially 10 mg/day, increased gradually to 30-50 mg/day.
 - Child: 25 mg 1 hour before bedtime. From 6-12 years dose can be increased to 50 mg/night. 

Over 12 years old up to 75 mg/night.

• Contraindications
 - Known hypersensitivity to tricyclic antidepressants.
 - Recent myocardial infarction, arrhythmias (particularly heart block).
 - Manic phase.
 - Severe liver disease.

• Side effects and toxicity
 - Arrhythmias and heart block may be a factor in the sudden death of patients with cardiac 

disease; ECG changes, postural hypotension.
 - Convulsions, movement disorders and dyskinesias.
 - Hepatic and haematological reactions
 - Drowsiness, sedation (less than clomipramin), dry mouth, blurred vision, nausea constipa-

tion and urinary retention (because it’s antimuscarinic activity), and sweating; fever, agran-
ulocytosis, leukopenia, eosinophilia, purpura, thrombocytopenia; abnormal liver function 
tests, jaundice.

 - Rashes and hypersensitivity reactions including urticaria and photosensitivity.
 - Alopecia.
 - Behavioural disturbances (children), hypomania or mania, confusion (elderly).
 - Interference with sexual function, blood sugar changes, increased appetite, weight gain, 

testicular enlargement, gynaecomastia, galactorrhoea.
 - The elderly are particularly susceptible to: hypotension, dizziness, even syncope and hy-

ponatraemia.
 - Rarely neuroleptic malignant syndrome.

• Drug interactions
- Alcohol: enhanced sedative effect.

 - Altretamine: risk of severe postural hypotension.
 - Anaesthetics: risk of arrhythmias and hypotension increased.
 - Anti-arrhythmics: increased risk of ventricular arrhythmias with drugs that prolong QT 
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interval: amiodarone (avoid concomitant use), dysopiramide, procainamide, propafenone 
and quinidine.

 - Other antidepressants: CNS excitation and hypertension with MAOI (start treatment 2 
weeks after stopping MAOI; conversely MAOI must be started at least 1 week after stop-
ping imipramine).

 - Antiepileptics: antagonism (convulsive threshold lowered).
 - Antihistamines: increased antimuscarinic and sedative effects, increased risk of ventricular 

arrhythmias with astemizole and terfenadine (avoid concomitant use).
 - Antihypertensive: hypotensive effect enhanced.
 - Antimalarials (halofantrine), antipsychotics (avoid: pimozide, sertindole), beta-blockers: in-

creased risk of ventricular arrhythmias. 
 - Disulfiram: Imipramine metabolism inhibited.
 - Sublingual nitrates: absorption reduced (due to dry mouth).
 - Sympathomimetic: hypertension and arrhythmias (adrenaline), hypertension (noradrenalin). 
 - Ulcer-healing drugs: plasma concentration increased by cimetidine.

• Precautions
 - Epilepsy. Cardiac disease; hepatic impairment; thyroid disease, phaeochromocytoma; histo-

ry of mania, psychoses (may aggravate); angle closure glaucoma; history of urinary reten-
tion; and porphyria.

 - Concurrent electroconvulsive therapy and anaesthesia (increased risk of arrhythmias)
 - Avoid abrupt withdrawal
 - Dangerous in overdosage: requires emergency treatment.
 - Driving: drowsiness may affect performance of skilled tasks.

Pharmaceutical information

• Dosage form into EDL
 - IMIPRAMINE 25 mg TABLETS.

• Storage 
 - Tight containers 
 - Store at 15–30°C
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24.5 OTHERS 

 METHYLPHENIDATE 
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METHYLPHENIDATE
General information 

Methylphenidate is a  piperidine-derivative stimulant drug approved for treatment of atten-
tion-deficit hyperactivity disorder, postural orthostatic tachycardia syndrome and narcolepsy. 
ADHD and some other conditions are believed to be linked to sub-performance of the dopa-
mine, norepinephrine, serotonin and glutamate processes in the brain responsible for self-regula-
tion functions, leading to self-regulation disorders compromising the sufferer’s attention, self-con-
trol, behavior, motivation, and executive function; methylphenidate primarily works by reducing 
the reuptake (removal) of dopamine and norepinephrine (and to a lesser extent serotonin) which 
improves the levels and utility of these neurotransmitters in the brain.

Clinical information
• Indications

Attention Deficit Hyperactivity Disorder (ADHD)
 - Treatment of ADHD, alone or combined with behavioral treatment, as an adjunct to psy-

chological, educational, social, and other remedial measures in carefully selected children 
≥6 years of age, adolescents, and adults. 

 - Used effectively in the management of ADHD in adolescents and adults, but experience is 
far less extensive than in children, and potential age-related differences in response remain 
to be elucidated. 

Narcolepsy
 - Symptomatic treatment of narcolepsy

• Pregnancy risk factor C 
• Lactation

 - Not known whether methylphenidate is distributed into milk; caution advised if used in nurs-
ing women.

• Dosage and administration
 - Carefully adjust dosage according to individual requirements and response.
 - Discontinue therapy if a beneficial effect is not attained after appropriate dosage adjustment 

over 1 month.
 - Periodically discontinue therapy to assess the patient’s condition.

Oral Administration
 - To avoid insomnia, administer the last daily dose before 6 p.m.
 - Administer chewable tablets with a full glass (i.e., ≥240 mL [8 ounces]) of water or other 

fluid to avoid choking.152 (See GI Effects under Cautions and also see Advice to Patients.)
 - Swallow capsules whole; do not crush, chew, or divide.125 129

Transdermal Administration
 - Apply once daily in the morning, 2 hours before an effect is needed; remove 9 hours after 

application.
 - Apply system immediately after opening individually sealed package and removing protec-

tive liner; do not use if package seal is broken.
 - Apply the transdermal system to a clean, dry area of the hip that is not oily, damaged, or irritated; 

avoid applying to the waistline or to areas under tight clothing, since system may rub off.
Dosage
Pediatric Patients, ADHD

 - Initially, 5 mg twice daily, before breakfast and lunch. Increase dosage by 5–10 mg daily at 
weekly intervals based on response and tolerance, up to 60 mg daily; administer daily dosage 
in 2 or 3 divided doses.

 - Some clinicians recommend an initial dosage of 0.25 mg/kg daily; if adverse effects are not 
observed, double daily dosage each week until 2 mg/kg daily is reached.

 - Alternatively, dosage has been titrated over 28 days via daily-switch titration involving 5 
randomly ordered repeats each of placebo and 5-, 10-, 15-, or 20-mg daily dosages (higher 
for children weighing >25 kg); each dose is repeated at breakfast and lunch, with a half dose 
given in the afternoon. The best dosage is selected based on clinical assessment of response.



Page 670

Adults, Narcolepsy
 - Usual dosage of 10 mg (as conventional tablets or oral solution) 2 or 3 times daily; dosage 

range of 10–60 mg daily.

• Contraindications
 - Marked anxiety, tension, and agitation. 
 - Glaucoma. 
 - Motor tics or a family history or diagnosis of Tourette’s syndrome. However, the AAP states 

that the presence of tics before or during medical management of ADHD is not an absolute 
contraindication to stimulant drug use. 

 - Concomitant or recent (within 14 days) administration of MAO inhibitors.
 - Known hypersensitivity to methylphenidate or any ingredient in the formulation.

• Side effects and toxicity
 - The most common side effects are: insomnia, headache, nervousness, abdominal pain, nau-

sea, vomiting, anorexia, weight loss, affect liability, and tic.
• Drug interactions

 - Anticonvulsants (e.g., phenobarbital, phenytoin, primidone): possible inhibition of anticon-
vulsant metabolism

 - Clonidine: rare cases of serious cardiovascular effects, including death; causality not established.
 - Coumarin anticoagulants (e.g., warfarin): possible inhibition of anticoagulant metabolism.
 - GI drugs (e.g., antacids, H2receptor antagonists): potential for increased gastric pH to alter 

release characteristics of extended-release capsules; clinical importance not established
 - Hypotensive agents: antagonism of hypotensive effect.
 - MAO inhibitors: potentiation of presser effects, possible hypertensive crisis.
 - Presser agents: possible increase in hypertensive effects.
 - SSRIs: possible inhibition of antidepressant metabolism.
 - Tricyclic antidepressants (e.g., imipramine, clomipramine, desipramine): possible inhibition 

of antidepressant metabolism.

• Precautions
 - Nervous System Effects:  possible motor tics.
 - Hematologic Effects: thrombocytopenia and/or easy bruisability, epistaxis, and gingival 

bleeding; leukopenia; anemia; or eosinophilia reported rarely. 
 - Radiographic Examinations: extended-release trilayer core tablet may be visible on abdomi-

nal radiographs under certain circumstances, particularly when digital enhancing techniques 
are utilized. 

 - GI Effects: administration of chewable tablets without adequate fluid may cause tablet con-
tents to swell, resulting in blockage of throat or esophagus and, possibly, choking. There-
fore, administer with a full glass of water or other fluid. Do not administer in patients with 
difficulty swallowing.

 - Phenylketonuria: methylin 2.5-, 5-, and 10-mg chewable tablets contain aspartame, which is 
metabolized in the GI tract to provide 0.42, 0.84, and 1.68 mg, respectively, of phenylalanine 
per tablet. 

 - Exposure of Transdermal Application Site to External Heat: percutaneous absorption of 
methylphenidate from the transdermal system may be increased if the application site is 
exposed to direct external heat sources (e.g., heating pads, electric blankets, heated water 
beds) while the transdermal system is being worn.

Pharmaceutical information
• Dosage form into EDL

 -  METHYLPHENIDATE 10 mg TABLET 

• Storage
 - Oral tablet 
 - Store at 15–30°C.
 - Use tight, light-resistant containers.
 - Protect from moisture.
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25. MEDICINES ACTING ON RESPIRATORY 
TRACT

25.1 ANTIASTHMATIC MEDICINES

Drugs acting on respiratory tract included in the Palestinian EDL can be classified as follow:

 - Selective beta2-adrenoceptor agonist: Salbutamol.
 - Antimuscarinic bronchodilators: Ipratropium.
 - Other bronchodilators: Theophylline, Aminophylline.
 - Corticosteroids: Beclomethasone.
 - Others: Sodium Cromoglycate.

Most of these drugs are suitable to be administered by inhalation directly to the bronchi.
They are mainly indicated for the management of chronic obstructive pulmonary disease.

• AMINOPHYLLINE
• BUDESONIDE 
• IPRATROPIUM
• SALBUTAMOL
• THEOPHYLLINE
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AMINOPHYLLINE
General information

Aminophylline belongs to a class of drugs known as xanthines. It works in the airways by re-
laxing muscles, opening air passages to improve breathing, and decreasing the lungs’ response to 
irritants. Controlling symptoms of breathing problems can decrease time lost from work or school. 
Aminophylline is a bronchodilator. It is a compound of the bronchodilator theophylline with eth-
ylenediamine in 2:1 ratio. Theophylline (see separate monograph in this Formulary) is a bronchodi-
lator: today it is usually given by injection as aminophylline (a mixture of theophylline with ethyl-
enediamine, which provides improved solubility).  

Clinical information 

• Indications
 - Reversible airways obstruction.
 - Acute severe attacks of asthma that do not respond rapidly to a nebulised beta2-adrenocep-

tor agonist.It is used in combination with other medicines to treat and prevent wheezing 
and trouble breathing caused by ongoing lung disease (e.g., asthma, emphysema, chronic 
bronchitis).

 - Aminophylline is used to reverse dipyridamole or adenosine based infusions during nuclear 
cardiology stress testing. 

 - For neonatal apnea\bradycardia.

• Pregnancy risk factor C

• Lactation 
 - The drug is excreted in the breast milk; be alert to possible signs of stimulation (jitteriness, 

irritability) in the infant.

• Dosage and administration
 - By very slow IV injection (over at least 20 minutes): 0.5 mg/kg/hour, adjusted according to 

the theophylline plasma concentration.(dilute with I.V. fluid to a concentration of 1 mg\ml 
and infuse over 20-30 minutes)

 - Child: 0.8-1mg/kg/hour.

• Contraindications
 - Porphyria.
 - Patients with allergy to corn- related products.
 - Hypersensitivity to theophylline ethylenediamine or any component of the formulation .

• Side effects and toxicity
 - This is a relatively toxic drug, which should be dosed cautiously!
 - Tachycardia, palpitations (theophylline serum levels 25-35 mcg\ml ) ,  15-25 mcg\ml  nau-

sea, gastrointestinal disturbances(stomach pain/cramping, nausea, vomiting, diarrhea, loss 
of appetite), headache, insomnia and occasionally convulsions (if given rapidly) or arrhyth-
mias (in higher doses), difficulty urinating confusion, dizziness, mental/mood changes, mus-
cle twitching/pain/tenderness/weakness, rapid breathing. Rare but very serious side effects 
occur: fainting, fast/slow/irregular heartbeat, vomit that looks like coffee grounds, seizures.

 - Allergy to ethylenediamine including urticaria, erythema and exfoliative dermatitis.
 - Overdosage is marked by:  severe vomiting (repetitive), agitation, restlessness, dilated pu-

pils, tachycardia, and hyperglycaemia. More serious: haematemesis, convulsions, supraven-
tricular and ventricular arrhythmias; and profound hypokalemia). 
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• Drug interactions
 - Anaesthetics: increased risk of arrhythmias with halothane.
 - Antihelmintics (thiabendazole), anti-arrhythmics (mexiletine, and propafenone), antibacte-

rials (ciprofloxacin, clarithromycin, erythromycin, grepafloxacin, and norfloxacin, possibly 
isoniazid), antidepressants (fluvoxamine and viloxacine), calcium-channel blockers (dilti-
azem, verapamil, and others) disulfiram, interferon alfa, combined oral contraceptives, allo-
purinol, cimetidine and occasionally influenza vaccine: plasma-theophylline concentration 
increased.

 - Anti-arrhythmics (moracizine), antibacterials (rifampicin), antiepileptic (carbamazepine, 
phenobarbitone, phenytoin, and primidone), possibly antifungals (ketoconazole and fluco-
nazole), antivirals (ritonavir), nicotine and tobacco, uricosurics (sulphinpyrazone): plas-
ma-theophylline concentration reduced.

 - Beta-blockers: should be avoided on pharmacological grounds (bronchospasm).
 - Lithium: reduced plasma-lithium concentration.
 - Sympathomimetics: increased risk of hypokalemia if given with high doses of these drugs 

(which include  salbutamol and  terbutaline..
 - Avoid drinking large amounts of beverages containing alcohol or caffeine (e.g., coffee, tea, 

colas), or eating large amounts of chocolate. Certain diets (e.g., high protein/low carbohy-
drate or high carbohydrate/low protein) may change the effect of aminophylline.

• Precautions
 - The half life is variable, and the variability is much greater in smokers.   The half life is 

decreased in smokers, heavy drinkers, and patients using certain drugs, notably phenyto-
in, carbamazepine and rifampicin, which induce its metabolism.   and patients taking oral 
contraceptives, cimetidine or erythromycin. In all these cases it may be necessary to adjust 
the frequency of injection.  Wherever feasible, the plasma level should be monitored, and 
maintained between 10-20 mcg/ml.

 - Patients who have been taking oral theophylline: control plasma theophylline concentration.

Pharmaceutical information

• Dosage form into EDL
 - AMINOPHYLLINE 250 MG/ML 10 ML AMPOULE.

• Storage
 - Keep cool and protect from light.
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BUDESONIDE
General information 

Budesonide is a glucocorticoid steroid for the treatment of asthma and non-infectious rhinitis 
(including hay fever and other allergies), and for treatment and prevention of nasal polyposis. In 
addition, it is used for Crohn’s disease (inflammatory bowel disease). 

Clinical information 
• Indications

 - It is used for the control of asthma in persons requiring continuous, prolonged treatment. 
Such patients may include those with frequent asthmatic episodes requiring bronchodilators.

• Pregnancy risk factor C

• Lactation 
 - Distributed into milk.
 - Use of oral inhalation aerosol, or oral inhalation powder not recommended; discontinue 

nursing or the drug. Caution advised if inhalation suspension is used.
 - Use oral inhalation powder only if clinically appropriate; titrate to lowest effective dosage 

and use inhaler immediately after nursing to minimize infant exposure.

• Dosage and administration
 - Budesonide is used to prevent asthmatic attacks and should not be used to treat an acute 

attack of asthma. 
 - The Turbuhaler is used for individuals six years of age or older. Effects can be seen within 

24 hours, but maximum effects may not be seen for 1-2 weeks or longer. 
 - Doses vary widely.
 - Adults usually receive 1 to 4 actuations (puffs) twice daily. 
 - Children usually receive 1 to 2 puffs twice daily. For those with mild asthma, treatment once 

daily may be sufficient.

• Side Effects
 - Mild cough or wheezing; these effects may be minimized by using a bronchodilator inhaler.
 - Oral candidiasis or thrush (a fungal infection of the throat). 
 - Hoarseness or sore throat also can occur.
 - High doses of inhaled glucocorticoid steroids may decrease the formation and increase the 

breakdown of bone leading to weakened bones and ultimately osteoporosis and fractures. 
 - Hypersensitivity reactions such as anaphylaxis, rash, contact dermatitis, itching, angioede-

ma, and bronchospasm.

• Contraindication
 - Contraindicated with hypersensitivity to drug or for relief of acute asthma or broncho spasm.
 - Use cautiously with TB, systemic infections, lactation.

• Drug interactions
 - No drug interactions have been described with inhaled budesonide.

Pharmaceutical information
 
• Dosage form into EDL

 - BUDESONIDE 200 MCG, INHALATION PER DOSE
 - BUDESONIDE 400 MCG INHALATION PER DOSE

• Storage 
 - Tight, moisture-resistant containers 
 - Store at 20–25°C
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IPRATROPIUM 
General information

Ipratropium bromide is a bronchodilator that dilates (enlarges) airways (bronchi) in the lungs. It 
is used in treating, symptoms of asthma, colds, allergies, and chronic obstructive pulmonary disease 
(COPD) due to emphysema or chronic bronchitis. Ipratropium blocks the effect of acetylcholine on 
airways (bronchi) and nasal passages. Ipratropium is an antimuscarinic bronchodilator.

Clinical information 
• Indications

 - Reversible airways obstruction, particularly when associated with chronic bronchitis.
 - Chronic asthma in patients who already require high-dose inhaled corticosteroids and need 

additional support.
 - SYMPTOMATIC RELIEF OF RHINORRHEA ASSOCIATED WITH COMMON COLD 

AND NONALLERGIC RHINITIS.

• Pregnancy risk factor B

• Lactation 
 - Excretion in breast milk unknown/ use caution

• Dosage and administration
Nebuliser solution

 - children > 12 years and Adults:
 - Bronchodilator for COPD: 500 mcg 3-4 times/day with dose 6-8 hours apart.
 - Asthma exacerbation, acute: 500 mcg every 20 minutes for 3 doses, then as needed.
 - Children ≤ 12 years: Asthma exacerbation, acute: 250-500 every 20 minutes for 3 doses, 

then as needed.
 - If dilution is necessary, use only sterile sodium chloride 0.9 %.

• Side effects and toxicity
 - Dry mouth occasionally; bitter taste.
 - Urinary retention and constipation, rarely.
 - Paradoxical bronchospasm and acute angle closure glaucoma have been reported. 

• Precautions
 - Glaucoma (avoid leakage of the spray from the mask to patient’s eyes when administered).
 - Preferably avoid in prostatic hypertrophy since urinary retention may be aggravated.
 - Risk in pregnancy has not been documented, but use only if strictly indicated.
 - No risk is known as regards use in lactation.
 - Not to exceed prescribed dose and follow manufacturer’s directions.
 - Give first dose under medical supervision.

Pharmaceutical information

• Dosage form into EDL
 - IPRATROPIUM BROMIDE 0.25 mg/mL 20 mL SOLUTION.
 - IPRATROPIUM BROMIDE 20 MICROGRAM/METERED DOSE.

• Storage
 - Store in airtight container and protect from light.
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SALBUTAMOL =ALBUTEROL
General information

Salbutamol is a short-acting β2-adrenergic receptor agonist used for the relief of bronchospasm 
in conditions such as asthma and chronic obstructive pulmonary disease  Salbutamol is a selective 
beta2-adrenoceptor stimulant used as a bronchodilator . (NOT WRITTEN IN DI)

Clinical information 

• Indications
 - Acute and chronic asthma.
 - Prophylaxis of asthma when exposed to situations which can induce an acute attack.  
 - Other conditions associated with reversible airways obstruction; bronchitis and other pneu-

mopathies with bronchospasm.

• Pregnancy risk factor C

• Lactation
 - Excretion in breast milk unknown/ use caution.

• Dosage and administration
 - By mouth: 4 mg, 3-4 times daily, max. Single dose 8 mg (initially 2 mg in elderly and sensi-

tive patients). Child: 0.10 mg/kg/day in 3-4 times (not very efficient under 2 years).
 - Inhalation: 100-200 mcg (1-2 puffs) up to 3-4 times daily for persistent symptoms.

• Contraindications
 - Myocardial infarction and acute coronary insufficiency are absolute contraindications.
 - The drug should preferably be avoided in other forms of cardiovascular disease and in hy-

perthyroidism. 

• Side effects and toxicity
 - Fine tremor usually hands, nervous tension, headache, peripheral vasodilatation, palpita-

tions, and tachycardia.
 - Rarely: muscle cramps, dry mouth, flushing, disturbance of sleep and behaviour, hypokale-

mia at high dose or hyperglycaemia after high doses.
 - Hypersensitivity reactions including paradoxical bronchospasm, urticaria, and angioedema 

have very occasionally been reported and worsening of the asthmatic state should not be 
regarded as a reason to increase dosage.

• Drug interactions
 - Corticosteroids: increased risk of hypokalemia if high doses of corticosteroids are given 

with high doses of Salbutamol.
 - Diuretics: increased risk of hypokalemia if acetazolamide, loop diuretics and thiazides are 

given with high doses of Salbutamol.
 - Theophylline: increased risk of hypokalemia if given with high doses of salbutamol.

• Precautions
 - Hyperthyroidism, myocardial insufficiency, arrhythmias, susceptibility to QT-interval pro-

longation, hypertension.
 - Pregnancy and breast-feeding: use only if strictly indicated. In very late pregnancy the drug 

may delay or impede labour.
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 - Especially in severe cases receiving high doses, monitor blood levels of glucose and potassium.
 - If tolerance to the effect occurs (evident from increasing dosage), add secondary medication; 

do not increase the salbutamol dose above the well-tolerated level.

Pharmaceutical information

• Dosage form into EDL
 - SALBUTAMOL 100 mcg/INHAL. 200 INHAL. AEROSOL
 - SALBUTAMOL 2 mg / 5 mL 150 mL SYRUP
 - SALBUTAMOL 2 mg TABLETS.
 - SALBUTAMOL 5 mg/mL, 20 ML SOLUTION.

• Storage
 - Keep bellow 30°C. 
 - Protect from light. 
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THEOPHYLLINE
Note : in DI theophylline and aminophylline are considered the same drug .

General information
Theophylline, also known as dimethylxanthine, is a methylxanthine drug used in therapy for 

respiratory diseases such as COPD and asthma. The main actions of theophylline involve relaxing 
bronchial smooth muscle, increasing heart muscle contractility and efficiency; as a positive inotro-
pic, increasing heart rate: positive chronotropic, increasing blood pressure, increasing renal blood 
flow, some anti-inflammatory effects and central nervous system stimulatory effect mainly on the 
medullary respiratory center. Theophylline is a bronchodilator used for reversible airways obstruc-
tion. There is considerable variation in its half-life (see precautions below) so that therapy needs 
to be adapted to the individual patient; this is important because theophylline has a narrow margin 
between the therapeutic and toxic dose.  Modified-release preparations of theophylline produce ade-
quate plasma concentration for up to 12 hours. These are the forms included in the Palestinian EDL.

Clinical information 

• Indications
 - Reversible airways obstruction.
 - Acute severe asthma.
 - Infant apnea.
 - Blocks the action of adenosine.

• Pregnancy risk factor C

• Lactation
 - The drug is excreted in the breast milk; be alert to possible signs of stimulation (jitteriness, 

irritability) in the infant.

• Dosage and administration 
 - 100-300 mg every 12 hours, increased according to response.
 - Plasma theophylline concentration for optimum response: 10-20 mg/litre (10-20 mcg/mL). 

• Contraindications
 - Porphyria.
 - Patients with allergy to corn- related products. 
 - Hypersensitivity to theophylline, ethylenediine or any component of the formulation.

• Side effects and toxicity
 - This is a relatively toxic drug, which should be dosed cautiously!
 - Tachycardia, palpitations 25-35 mcg\ml theophylline serum levels ,on 15-25 mcg\ml the-

ophylline serum levels nausea, gastrointestinal disturbances, headache, insomnia and occa-
sionally convulsions (if given rapidly) or arrhythmias (in higher doses).

 - Overdosage is marked by: severe vomiting, agitation, restlessness, dilated pupils, tachycar-
dia, and hyperglycaemia. More serious: haematemesis, convulsions, supraventricular and 
ventricular arrhythmias; and profound hypokalemia). 

 - More than 35 theophylline serum levels mcg\ml: ventricular tachycardia frequent PVC, sei-
zures.

• Drug interactions
 - Anaesthetics: increased risk of arrhythmias with halothane.
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 - Antihelmintics (thiabendazole), anti-arrhythmics (mexiletine, and propafenone), antibacte-
rials (ciprofloxacin, clarithromycin, erythromycin, grepafloxacin, and norfloxacin, possibly 
isoniazid), antidepressants (fluvoxamine and viloxacine), calcium-channel blockers (dilti-
azem, verapamil, and others) disulfiram, interferon alfa, combined oral contraceptives, ci-
metidine and occasionally influenza vaccine: plasma-theophylline concentration increased.

 - Anti-arrhythmics (moracizine), antibacterials (rifampicin), antiepileptic (carbamazepine, 
phenobarbitone, phenytoin, and primidone), possibly antifungals (ketoconazole and fluco-
nazole), antivirals (ritonavir), nicotine and tobacco, uricosurics (sulphinpyrazone): plas-
ma-theophylline concentration reduced.

 - Beta-blockers: should be avoided on pharmacological grounds (bronchospasm).
 - Lithium: reduced plasma-lithium concentration.
 - Sympathomimetics: increased risk of hypokalemia if given with high doses of these drugs 

which include salbutamol and terbutaline.

• Precautions
 - The half life is variable, and the variability is much greater in smokers.   The half life is 

decreased in smokers, heavy drinkers, and patients using certain drugs, notably phenytoin, 
carbamazepine and rifampicin, which induce its metabolism. , the half-life is increased in 
patients taking oral contraceptives, cimetidine or erythromycin. In all these cases it may be 
necessary to adjust the frequency of injection.  Wherever feasible, the plasma level should 
be monitored, and maintained between 10-20 mcg/ml.

Pharmaceutical information
 

• Dosage form into EDL
 - THEOPHYLLINE ANHYDRE 100 mg S.R. TABLETS.

• Storage
 - Oral Tablets
 - Store at  <25°C.222
 - Protect from light and moisture.
 - Tight, light-resistant containers.
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26.  SOLUTION CORRECTING WATER, ELEC-
TROLYTE & ACID-BASE DISTURBANCES.

26.1. ORAL REHYDRATION

26.2. PARENTERAL REHYDRATION

26.3. MISCELLANEOUS
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26.1 ORAL REHYDRATION

• ORAL REHYDRATION SALT (see 17.7.1)
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26.2 PARENTERAL REHYDRATION

This group includes compounds for parenteral rehydration, electrolyte replacement, intravenous 
nutrition, control of metabolic acidosis and solutions for irrigation.

Solutions of electrolytes are given intravenously, to meet normal fluid and electrolyte require-
ments or to replenish substantial deficits or continuing losses, when the patient is nauseated or vom-
iting and is unable to take adequate amounts by mouth.

When adequate feeding through the alimentary tract is not possible, nutrients can be given by in-
travenous infusion. This can be in addition to ordinary oral or tube feeding (supplemental parenteral 
nutrition) or can be the sole source of nutrition (Total Parenteral Nutrition). 

Total parenteral nutrition requires the use of a solution containing amino-acids, glucose, fat, elec-
trolytes, trace elements and vitamins.

• AMINOACIDS WITH GLUCOSE
• DEXTROSE
• DEXTROSE + SALINE
• FAT EMULSION
• GLYCIN IRRIGATION
• LACTATE RINGER
• POTASSIUM CHLORIDE 
• SALINE 
• SODIUM BICARBONATE
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AMINOACIDS WITH GLUCOSE
General information

This is a solution for intravenous nutrition that gives protein and energy to the patient.
This solution has a mixture of essential and non-essential synthetic L-amino acids, as well as 

glucose and electrolytes. Amino acids (AA) are building blocks of the body. An optimal AA solution 
should contain essential (valine, leucine, isoleucine, methionine, phenylalanine, threonine, lysine 
and histidine) and conditionally essential (cysteine, tyrosine, glutamine, arginine, proline, glycine 
and taurine). AAs should not have excess of glycine and methionine and should not contain sorbitol. 
Protein requirements for the neonate tend to be inversely related to gestational age and size due to 
more rapid growth rates and greater protein losses in the smaller, more premature infants. The early 
provision of protein is critical to attain positive nitrogen balance and accretion, as premature babies 
lose ~1% of their protein stores daily. Benefits include improvement in nitrogen balance, stable 
plasma AA profile and better growth in neonatal period.

Clinical information 

• Indications
 - Parenteral nutrition (PN).

• Dosage and administration
 - By slow I.V. infusion. Dose depends on requirements. The amount needed, calculated using 

‘factorial approach’ is 3.0-3.5 gm/kg/day (0.3 gm/kg/d to mimic intrauterine changes in 
body composition + 2.2 to 2.5 gm/kg/d) for normal growth + 1 gm/kg/d obligatory urinary 
and dermal protein loss.

 - AA infusion can be started between 0 and 36 h of birth. 
 - The amount started on day 1 of PN has varied from 0.5 to 3.0 gm/kg/d in different studies. 
 - To avoid negative protein balance, one should start with at least 1 to 1.5 gm/kg/d and then 

increase by 1 gm/kg/d to maximum of 3.5 gm/kg/d. With this regimen, there have been no 
reports of side effects like metabolic acidosis, hyperaminoacidemia, azotemia or hyperam-
monaemia.

• Contraindications 
 - Hypersensitivity to the compound.
 - Diabetic coma while blood sugar is excessively high.

Pharmaceutical information

• Dosage form into EDL
 - Amino acids with Glucose 500 ml solution. AAs solutions are available as 10% and 20% 

preparations 

• Storage
 - Store in airtight containers at 25º C.
 - Protect from light. 
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DEXTROSE 
General information

Glucose (also known as D-glucose, dextrose, or grape sugar) is a simple sugar (monosaccha-
ride) and an important carbohydrate in biology. Cells use it as the primary source of energy and a 
metabolic intermediate. Glucose is one of the main products of photosynthesis and fuels for cellular 
respiration. Glucose solutions (5%) are mainly used to replace water deficits and should only be 
given alone when there is no significant loss of electrolytes. Water depletion (dehydration) tends to 
occur when losses (through skin, lungs and urine) are not matched by a comparable intake as may 
occur in coma or dysphagia, or in those who not drink sufficient amount on their own initiative (ap-
athetic, aged). Excessive loss of water without loss of electrolytes is uncommon, occurring in fever, 
hyperthyroidism, diabetes insipidus or hypercalcemia.

Clinical information 

• Indications
 - Fluid replacement and provision of energy: dextrose 5% and dextrose 10%.
 - Acute symptomatic episodes of hypoglycaemia in the neonate and alder infants: dextrose 

20%.
 - Insulin hypoglycaemia (insulin shock): dextrose 50%.
 - Also: with calcium, bicarbonate, and insulin for the emergency management of hyperkala-

emia.
 - Administering a 5% sugar solution peri- and postoperatively usually achieves a good bal-

ance between starvation reactions and hyperglycemia caused by sympathetic activation. A 
10% solution may be more appropriate when the stress response from the reaction has de-
creased, after approximately one day after surgery. After more than approximately 2 days, a 
more complete regimen of total parenteral nutrition is indicated.

• Pregnancy Category C

• Dosage and administration
 - By I.V. infusion or via a central venous catheter (for hypertonic solutions). 
 - The volume of glucose solution needed varies with the severity of the disorder, usually 2-6 

litres for fluid replacement.

• Contraindications
 - Diabetic coma while blood sugar is excessively high.
 - Intracranial or intraspinal haemorrhage, delirium tremens in dehydrated patients and in pa-

tient’s severe hydration, anuria, hepatic coma or glucose-galactose malabsorption syndrome, 
concentrated solutions of dextrose are contraindicated. 

• Side effects and toxicity
 - Venous irritation and thrombophlebitis at the site of injection with hypertonic dextrose solu-

tions administered via peripheral veins.

• Precautions
 - In patients with sub-clinical diabetes mellitus or carbohydrate intolerance.
 - Diabetes, congestive heart failure, kidney problems, low levels of potassium (hypokalemia), 

swelling (edema),
 - Monitor fluid balance, electrolyte concentrations and acid-base balance.
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Pharmaceutical information

·	 Dosage form into EDL
 - DEXTROSE MONOHYDRATE 5% 1000 mL SOLUTION.
 - DEXTROSE MONOHYDRATE 10% 500 mL SOLUTION.
 - DEXTROSE MONOHYDRATE 20% 500 mL SOLUTION.
 - DEXTROSE MONOHYDRATE 50% 500 mL SOLUTION.

• Storage
 - Store between 15º and 30 º C. 
 - Protect from light.
 - Protect from freezing.
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DEXTROSE+SALINE 
General information

Intravenous solutions containing dextrose and sodium chloride are indicated for parenteral re-
plenishment of fluid. A 1:1 mixture of isotonic sodium chloride and 5% glucose allows some of the 
water (free of sodium) to enter body cells which suffer most from dehydration while the sodium salt 
with a volume of water determined by the normal plasma Na+ remains extracellular. 

Clinical information 

• Indications
 - Combined water and sodium depletion.
 - Electrolyte imbalance.
 - It is also used as a mixing solution (diluents) for other IV medications.

• Pregnancy Category C

• Dosage and administration
 - By IV infusion, the volume the solution needed varies with the severity of the disorder.

• Contraindications
 - Diabetic coma while blood sugar is excessively high.
 - Water-salt retention, heart failure, oedema and ascites due to cirrhosis.

• Side effects and toxicity
 - Large doses may give rise to sodium accumulation and oedema.
 - Redness or pain at the injection site may occur.

• Precautions
 - Restrict intake in impaired renal function, cardiac failure, hypertension, peripheral and pul-

monary oedema and toxaemia of pregnancy.

Pharmaceutical information

• Dosage form into EDL
 - Dextrose 4.3% + Saline 0.18% 500 mL Solution.

• Storage
 - Store between 15º and 30°C. Protect from light.
 - Protect from freezing.
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FAT EMULSION (INTRALIPID)
General information

Intralipid is a brand name for the first safe fat emulsion for human use. It was approved in the 
United States in 1972. It is used as a component of parenteral nutrition for patients who are unable 
to get nutrition via an oral diet. It is an emulsion of soy bean oil, egg phospholipids and glycerin. It 
is available in a 10%, 20% and 30% concentration. The 30% concentration is not approved for direct 
intravenous infusion, but should be mixed with amino acids and dextrose as part of a total nutrient 
admixture. Intralipid provides essential fatty acids, linoleic acid (LA), an omega-6 fatty acid, al-
pha-linolenic acid (ALA), an omega-3 fatty acid. Some preparations of the anesthetic drugs propo-
fol and etomidate (the vehicle for etomidate is propylene glycol) are supplied using Intralipid as a 
vehicle. Fat emulsions provide a high energy intake in a relatively small volume. Intralipid is an 
emulsion of soya oil given as part of total parenteral nutrition. 

Clinical information 
• Indications

 - Intravenous nutrition.
 - Also to prevent or correct essential fatty acid deficiency.

• Dosage and administration
 - By slow I.V. infusion. Dose determined by the energy requirements and clinical status, sug-

gested initial rate 1 mL/minute for 15-30 minutes, then increased up to 500 mL the first day 
and gradually increased on subsequent days up to 500-1500 mL 

• Contraindications
 - Hypersensitivity to the preparation. 
 - Contraindicated in patients with disturbances of normal fat metabolism such as pathologic 

hyperlipidemia, lipoid nephrosis or acute pancreatitis if accompanied by hyperlipidemia. 
 - Intralipid 30% (A 30% I.V. Fat Emulsion) is not intended for direct intravenous infusion.
 - Severe liver disease.
 - Acute shock.
 - Severe or pathological hyperlipidaemia.

• Side effects and toxicity
 - Rarely, hypersensitivity reactions including fever and chills dyspnea, cyanosis, allergic reac-

tions, hyperlipidemia, hypercoagulability, 
 - Nausea, vomiting.  
 - Headache, flushing, increase in temperature, sweating, sleepiness, pain in the chest and back, 

slight pressure over the eyes, dizziness, and irritation at the site of infusion, and, rarely, throm-
bocytopenia in neonates.

 - Contamination of the intravenous catheter and result in sepsis.
 - Vein irritation by concurrently infused hypertonic solutions and may result in thrombophlebitis. 

• Precautions 
 - Patients with pulmonary disease, renal insufficiency, uncompensated diabetes mellitus, hy-

perthyroidism, sepsis and some disorders of blood coagulation: monitor the ability to elim-
inate fat.

Pharmaceutical information

• Dosage form into EDL
 - FAT EMULSION (INTRALIPID) 10% 500 ML EMULSION.

• Storage
 - Store in airtight container at 25º C.
 - Protect from light and do not freeze.
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GLYCIN IRRIGATION 
General information

Endoscopic surgery within the urinary tract requires an isotonic irrigant since there is a high risk 
of fluid absorption; if this occurs in excess, hypervolemia, hemolysis and renal failure can result. 

Glycine irrigation solution 1.5% is the irrigant of choice.
It is a sterile, nonpyrogenic aqueous solution.

Clinical information 

• Indications
 - Bladder irrigation during transurethral prostatic or bladder surgery.

• Dosage and administration
 - As required for irrigation.
 - 1.5% Glycine Irrigation should be administered only by the appropriate transurethral uro-

logic instrumentation.
 - It has been reported that absorption is significantly increased if the container is higher than 

60 cm above the patient.

• Contraindications
 - Anuric patients.
 - 1.5% Glycine Irrigation is not for injection

• Side effects and toxicity
 - Fluid and electrolyte disorders such as acidosis, electrolyte loss, marked diuresis, urinary 

retention, edema and dehydration.
 - Cardiovascular/pulmonary disorders such as pulmonary congestion, hypotension, tachycar-

dia, angina-like pain and thrombophlebitis.
 - Visual disturbances, convulsions, nausea, vomiting, diarrhea, vertigo and urticaria.

• Precautions
 - Patients with hepatic impairment since any absorption and consequent metabolism can 

cause Hyperammonemia.
 - Patients with cardiopulmonary or renal dysfunction.
 - After opening container, the contents should be used promptly to minimize the possibility of 

bacterial growth or pyrogen formation.
 - Discard unused portion of irrigating solution since it contains no preservative.

Pharmaceutical information

• Dosage form into EDL
 - GLYCINE IRRIGATION 1.5% 3000 ML SOLUTION.

• Storage
 - Store between 15º and 30°C. Protect from light and protect from freezing.
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LACTATE RINGER =
HARTMANN’S SOLUTION 
General information

Lactated Ringer’s solution is a solution that is isotonic with blood and intended for intravenous 
administration. It may also be given subcutaneously. It is grouped with intravenous fluids that are 
known as “crystalloids” which include saline and dextrose solutions (compared to the “colloids” 
which contain larger molecules such as starch or gelatin). Lactated Ringer’s solution is abbrevi-
ated as “LR”, “RL” or “LRS”. It is also known as Ringer’s lactate solution (although Ringer’s 
solution technically refers only to the saline component, without lactate). It is very similar, though 
not identical to, Hartmann’s Solution, which is more commonly found in British hospitals and has 
slightly different ionic concentrations.

One liter of lactated Ringer’s solution contains 

Sodium chloride  0.6%
Sodium lactate   0.25%
Potassium chloride  0.04%
Calcium chloride  0.027%
 In millimoles/litre:
   Na+   130
   K+   4  Ca2+   1.5
   HCO3

¯    28
   Cl¯   109

Clinical information 

• Indications
 - Electrolyte imbalance. Used instead of isotonic sodium chloride solution during surgery or 

in the initial management of the injured or wounded.
 - Lactated Ringer’s solution is often used for fluid resuscitation after a blood loss due to trau-
ma, surgery, or a burn injury. Previously, it was used to induce urine output in patients 
with renal failure.

 - Lactated Ringer’s solution is used because the by-products of lactate metabolism in the liver 
counteract acidosis, which is a chemical imbalance that occurs with acute fluid loss or renal 
failure.

 - Lactated Ringer’s and other crystalloids are also used as vehicles for the IV delivery of 
drugs. Lactated Ringer’s is usually given intravenously.

• Pregnancy Category C.

• Dosage and administration
 - By I.V. infusionbut if a suitable vein is not found, it can be taken orally (although it has an unpleasant 

taste).
 - The IV dose of lactated Ringer’s solution is usually calculated by estimated fluid loss and 

presumed fluid deficit. For fluid resuscitation the usual rate of administration is 20 to 30 ml/
kg body weight/hour. Lactated Ringer’s solution is not suitable for maintenance therapy 
because the sodium content (130 mEq/ L) is considered too high, particularly for children, 
and the potassium content (4 mEq/ L) is too low, in view of electrolyte daily requirement.



Page 690

• Contraindications
 - Water-salt retention, heart failure, oedema and ascites due to cirrhosis.

• Side effects and toxicity
 - Large doses may give rise to sodium accumulation and oedema
 - Immune System Disorders: Hypersensitivity/infusion reactions, including anaphylactic/ana-

phylactoid reactions
 - Angioedema, chest pain, chest discomfort, bronchospasm, dyspnea, cough, urticaria, rash, 

pruritis, erythema, nausea and pyrexia.

• Precautions
 - Excessive administration should be avoided; the jugular venous pressure should be assessed; 

the bases of the lungs should be examined for crepitations.  In elderly and seriously ill pa-
tients, monitor the right atrial (central) venous pressure.

 - Restrict intake in impaired renal function, cardiac failure, hypertension, peripheral and pul-
monary oedema and toxaemia of pregnancy.

Pharmaceutical information

• Dosage form into EDL
 - LACTATE RINGER 500 mL SOLUTION.

• Storage
 - Store between 15º and 30 °C. Protect from light and protect from freezing.
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POTASSIUM CHLORIDE 
General information

Potassium is the chief cation of body cells (160 mEq/liter of intracellular water) and is concerned 
with the maintenance of body fluid composition and electrolyte balance. Potassium participates in 
carbohydrate utilization and protein synthesis, and is critical in the regulation of nerve conduction and 
muscle contraction, particularly in the heart. Chloride, the major extracellular anion, closely follows 
the metabolism of sodium, and changes in the acid-base balance of the body are reflected by changes 
in the chloride concentration. Normally about 80 to 90% of the potassium intake is excreted in the 
urine, the remainder in the stools and, to a small extent, in perspiration. The kidney does not conserve 
potassium well so that during fasting, or in patients on a potassium-free diet, potassium loss from the 
body continues, resulting in potassium depletion. A deficiency of either potassium or chloride will lead 
to a deficit of the other.

This is a sterile solution of KCl for parenteral use after dilution. Compensation for potassium loss is 
especially necessary: 

a.) In patients taking high doses of potent diuretics.
b.) In patients in whom secondary hyperaldosteronism occurs. 
c.) Where there is excessive loss of potassium in the feces. 
d.) In some elderly individuals who take inadequate amounts of potassium in the diet.
Maintenance of optimal potassium levels is particularly necessary in patients on digoxin or an-

ti-arrhythmic drugs.  
Potassium may also be needed situation as a supplementary agent in the initial treatment of perni-

cious anaemia, diabetic ketoacidosis, and (alongside catecholamines and steroids) in severe asthma. 
In many situations, the oral preparation is adequate; infusion of potassium is only necessary in some 

acute situations.

Clinical information 

• Indications
 - Severe potassium depletion (hypokalemia) (see above) 
 - Oral potassium is likely to be sufficient in none-acute situations

• Pregnancy risk factor C

• Lactation
 - Enters Breast milk/ compatible. 

• Dosage and administration
 - Dose depend on requirements, usually add 10 mL ampoule (1.5 g = 20 mmol of K+) to 500 

mL of sodium chloride or glucose iv infusion and administer slowly over 2-3 hours, the con-
centration of potassium chloride solution should not usually exceed 3.2 g (43 mmol/litre).

• Contraindications
 - Severe renal impairment.
 - Plasma potassium concentration above 5 mmol/litre (hyperkalaemia). 

• Side effects and toxicity
 - Phlebitis at the injection site.
 - Hyperkalaemia if Overdosage.
 - Heart toxicity if rapid infusion.

• Drug interactions
 - ACE Inhibitors, Angiotensin II Receptor Blockers cyclosporine and potassium-sparing di-

uretics: risk of hyperkalaemia.
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• Precautions
 - To avoid potassium intoxication, do not infuse solutions rapidly.
 - In patients with severe renal insufficiency, administration of potassium chloride may cause 

potassium intoxication and life threatening hyperkalemia.
 - The administration of intravenous solutions can cause fluid and/or solute overload resulting 

in dilution of serum electrolyte concentrations, over hydration, congested states or pulmo-
nary edema.

 - The risk of dilutional states is inversely proportional to the electrolyte concentration. The 
risk of solute overload causing congested states with peripheral and pulmonary edema is 
directly proportional to the electrolyte concentration.

 - This product contains aluminum that may be toxic. Aluminum may reach toxic levels with pro-
longed parenteral administration if kidney function is impaired. 

 - Administer under specialist advice, with ECG monitoring, and perform repeated measure-
ments of plasma potassium to determine whether further infusion are required and to avoid 
the development of hyperkalaemia.

 - Mix infusion solution thoroughly after adding potassium chloride.
 - Renal impairment: risk of hyperkalemia, monitor plasma-potassium concentration.

Pharmaceutical information

• Dosage form into EDL
 - POTASSIUM CHLORIDE 15% 10 mL AMPOULE.

• Storage
 - Store in airtight containers.
 - Protect from light.
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SODIUM BICARBONATE
General information

This is a solution of sodium bicarbonate. 

Clinical information 

• Indications
 - Control of severe metabolic acidosis.
 - An alkalinisation agent for urine.
 - Also: emergency management of hyperkalaemia.

• Pregnancy risk factor C

• Lactation
 - Enters breast milk/ compatible. 

• Dosage and administration
 - For metabolic acidosis: infant, children and adults : Dosage should be based on the follow-

ing formula if blood gases and pH measurements are available: 
HCO3¯ (mEq) = 0.3*weight (kg)* base deficit (mEq/L).

 - Administer ½ dose initially, then remaining ½ dose over the next 24 hours, monitor pH, 
serum HCO3 and clinical status.

 - Note: if acid –base status is not available: dose for older children and adults: 2-5 mEq/kg 
I.V. infusion over4-8 hours, subsequent doses should be based on patient’s acid –base status.

For hyperkalemia: Adults: I.V 50 mEq over 5 minutes. 
 - For direct I.V infusion in emergencies, administer slowly (maximum rate in infants: 10 mEq/

minute); for infusion, dilute to maximum concentration of 0.05 mEq/ml in dextrose solution 
and infuse over 2 hours.

• Contraindications
 - Alkalosis.
 - Hypernatremia.
 - Severe pulmonary oedema and hypocalcaemia. 

• Precautions
 - Correct first sodium depletion (when occurs).
 - Monitor plasma pH.

• Side effects
 - Tetany, cerebral haemorrhage, gastric distension, pulmonary oedema.
 - Hypernatremia, hypocalcaemia, hypokalemia. 

Pharmaceutical information

• Dosage form into EDL
 - Sodium Bicarbonate 8.4% 50 ml Vial.

• Storage
 - Store between 15º and 30 °C. Protect from light and protect from freezing.



Page 694

SALINE=SODIUM CHLORIDE 
General information

Saline is an isotonic solution of sodium chloride. Saline is the commonly-used phrase for a solu-
tion of 0.90% w/v of NaCl, this solution is referred to as physiological saline or isotonic saline, nei-
ther of which is technically accurate. NS is used frequently in intravenous drips (IVs) for patients 
who cannot take fluids orally and have developed or are in danger of developing dehydration or hy-
povolemia. NS is typically the first fluid used when hypovolemia is severe enough to threaten the 
adequacy of blood circulation, and has long been believed to be the safest fluid to give quickly in 
large volumes. However, it is now known that rapid infusion of NS can cause metabolic acidosis.

Clinical information 

• Indications
 - Sodium depletion, electrolyte imbalance, which may arise from gastro-enteritis, diabetic 

ketoacidosis, ileus, and ascites.
 - 0.45% solution is used as primarily hydrating solution and to assess the status of the kidneys.
 - Saline 0.9% is used as irrigant for percutaneous renal surgery.
 - Normal saline is often used to flush wounds and skin abrasions. Normal saline will not burn 

or sting when applied.
 - Saline is also used in I.V. therapy, intravenously supplying extra water to a dehydrated 

patient or supplying the daily water and salt needs (“maintenance” needs) of a patient who 
is unable to take them by mouth. Because infusing a solution of low osmolality can cause 
problems, intravenous solutions with reduced saline concentrations typically have dex-
trose (glucose) added to maintain a safe osmolality while providing less sodium chloride. 
As the molecular weight (MW) of dextrose is greater, this has the same osmolality as nor-
mal saline despite having less sodium.

 - Saline is also often used for nasal washes to relieve some of the symptoms of the common 
cold. In this case “home-made” saline may be used: this is made by dissolving approximate-
ly half a teaspoonful of table salt into a glass of clean tap water.

 
• Pregnancy risk factor C

• Dosage and administration
 - According to weight, age, clinical condition and hydration state.
 - In severe dehydration, 2-3 L of saline should be given over 2-3 hours, thereafter infusion 

can usually be at slower rate. The amount of normal saline infused depends largely on the 
needs of the patient (e.g. ongoing diarrhea or heart failure) but is typically between 1.5 and 
3 liters a day for an adult.

• Contraindications
 - Water-salt retention, heart failure, oedema and ascites due to cirrhosis.

• Side effects and toxicity
 - Large doses may give rise to sodium accumulation and oedema.

• Drug interactions
 - If given alongside drugs causing sodium and water retention the dose may need to be re-

duced.

• Precautions
 - Monitor serum electrolyte concentration carefully. 
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 - Excessive administration should be avoided; the jugular venous pressure should be assessed; 
the bases of the lungs should be examined for crepitations; in elderly and seriously ill pa-
tients, monitor the right atrial (central) venous pressure.

 - Restrict intake in impaired renal function, cardiac failure, hypertension, peripheral and pul-
monary oedema, and toxaemia of pregnancy.

Pharmaceutical information

• Dosage form into EDL
 - SALINE 0.45% 500 mL SOLUTION.
 - SALINE 0.9% 150 mL SOLUTION.
 - SALINE 0.9% 500 mL SOLUTION.
 - SALINE 0.9% 3000 mL SOLUTION.
 - SALINE 23.4%  30 mL VIAL

• Storage
 - Store between 15º and 30º C. Protect from light.
 - Protect from freezing.
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1.3 MISCELLANEOUS

• DISTILLED WATER
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DISTILLED WATER =
WATER FOR INJECTION
General information

Water for injection is sterile and pyrogen-free and is intended for use as a solvent 

• Indications
 - Mixing with certain medicines that are given by injection.

• Precaution
 - Water is not recommended for use in children younger than 4 weeks of age. Safety and ef-

fectiveness in this age group have not been confirmed.

• Side effects and toxicity
 - Severe allergic reactions (rash; hives; difficulty breathing; tightness in the chest; swelling 

of the mouth, face, lips, or tongue); fever; redness, swelling, or tenderness at injection site.

Pharmaceutical information

• Dosage form into EDL
 - DISTILLED WATER 10 mL AMPOULES.

• Storage
 - Store Water at room temperature.
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27. VITAMINS, MINERALS AND OTHER NU-
TRITIONAL SUPPLEMENTS

Vitamins are organic substances (made by plants or animals), minerals are inorganic elements 
that come from the earth; soil and water and are absorbed by plants. Animals and humans absorb 
minerals from the plants they eat. Vitamins and minerals are nutrients that your body needs to grow 
and develop normally. Vitamins and minerals have a unique role to play in maintaining your health. 
For example Vitamin D helps your body absorb the amount of calcium (a mineral) it needs to form 
strong bones. A deficiency in vitamin D can result in a disease called rickets (softening of the bones 
caused by the body’s inability to absorb the mineral calcium.) The body cannot produce calcium; 
therefore, it must be absorbed through our food. Other minerals like chromium, copper, iodine, iron, 
selenium, and zinc are called trace minerals because you only need very small amounts of them each 
day. The best way to get enough vitamins is to eat a balanced diet with a variety of foods. 

Vitamins are used for prevention and treatment of specific deficiency states or where the diet is 
known to be inadequate.

Their use as general “pick me up” is of unproven value and, in the case of vitamin A and D may 
actually be harmful if patients take more than the prescribed dose.

Oral vitamin B6 is available mainly for use in the isoniazid neuropathy which can develop in TB 
patients undergoing treatment with isoniazid.

Parenteral vitamin C is included for its use in hospitals for rapid correction of severe depletion 
or malabsorption (e.g. alcoholism – few cases in Palestine -, after acute infections, postoperatively, 
or in psychiatric states), and for maintenance of vitamin C levels in long-term chronic intermittent 
haemodialysis.

27.1 VITAMINS AND MINERALS 

• ALFACALCIDOL
• CALCIUM GLUCONATE
• VITAMIN B6
• VITAMIN A + VITAMIN D
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ALFACALCIDOL
General information

Alfacalcidol (1-hydroxycholecalcifero) is an analogue of vitamin D used for supplementation in 
humans. It has less of an effect on calcium metabolism than calcitriol. While having more potent 
effects on parathyroid hormone levels and immune system, including regulatory T cells. Considered 
to be a more useful form of vitamin D supplementation, mostly due to much longer half-life and 
lower kidney load.

Clinical information 

• Indications
 - Vitamin D deficiency caused by intestinal mal-absorption or chronic liver disease
 - Hypophosphatemia and hypoparathyroidism 
 - Simple vitamin D deficiency can occur in elderly people living alone with poor diet and little 

exposure to sun.
 - Especially indicated for patients with severe renal impairment that required vitamin D ther-

apy.
 - Correcting calcium levels and weakening of bone caused by kidney failure(renal osteodys-

trophy).
 - Softening of the bones due to lack of vitamin D and hence calcium in the body (rickets and os-

teomalacia).
 - Correcting the level of calcium in the blood in people who have overactive or underac-

tive parathyroid glands (hypo or hyperparathyroidism). These glands produce parathyroid 
hormone, which helps control the metabolism of calcium and phosphate in the body.

 - Correcting low blood calcium levels (hypocalcaemia) in newborn babies.
• Pregnancy risk factor C

• Dosage and administration
 - Adequate intake: note 1 mcg = 40 int. units
 - Infants and children:10 mcg/day 
 - Osteoporosis prevention and treatment: Adults≥ 50 years , 10 mcg/day 
 - Vitamin D deficiency in patients with CKD stage 3-4: note: dose is based on 25 hydroxyvi-

tamin D serum level (25(OH)D) .
Adults ( duration of treatment should be  a total 6 months):

 - Serum (25(OH)D) < 5 ng/ml: 50,000 int. units/wk for 12 weeks then 50.000 int. Unit/month
 - ADULT and CHILD over 20 kg: initially 1 mcg/day (half in ELDERLY) adjusted to avoid 

hypercalcaemia; maintenance 0.25-2 mcg/day.
 - CHILD under 20 kg: 50-100 nanograms/kg/day.

• Contraindications
 - Hypercalcaemia.
 - Metastatic calcification.

• Side effects and toxicity
 - High level of calcium in the blood (hypercalcaemia), high blood phosphate content (hyper-

phosphataemia), rash or hives,  Itching and deposition of calcium in the kidneys (nephro-
calcinosis).

 - Overdosage: anorexia, lassitude, nausea ad vomiting, diarrhoea, weight loss, polyuria, 
sweating, headache, thirst, vertigo and raised concentration of calcium and phosphate in 
plasma and urine.
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• Drug interactions
 - Diuretics: increased risk of hypercalcaemia with thiazides.
 - Colestipol, Cholestyramine, Orlistat: may decrease the absorption of vitamin D from the gut 

and should not be taken at the same time of day as this medicine.

• Precautions
 - Take care to ensure correct dose in infant (The FDA recommends that accompanying drop-

pers deliver no more than 400 international units per dose). 
 - Monitor plasma calcium in patients receiving high doses and in renal impairment.

Pharmaceutical information

• Dosage form into EDL
 - ALFACALCIDOL 0.25 mcg CAPSULES
 - ALFACALCIDOL 0.25 mcg/drop DROPS
 - ALFACALCIDOL 1 mcg CAPSULES
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CALCIUM GLUBIONATE
General information

Calcium glubionate is used to prevent or treat low blood calcium levels in people who do not get 
enough calcium from their diets. It may be used to treat conditions caused by low calcium levels 
such as bone loss (osteoporosis), weak bones (osteomalacia/rickets), decreased activity of the para-
thyroid gland (hypoparathyroidism), and a certain muscle disease (latent tetany). It may also be used 
in certain patients to make sure they are getting enough calcium (e.g., women who are pregnant, 
nursing, or postmenopausal, people taking certain medications such as phenytoin, phenobarbital, 
or prednisone). This is a parenteral calcium supplement. Dietary calcium requirements vary with 
age and are relatively greater in childhood, pregnancy, and lactation, due to the increased demand, 
and in old age due to impaired absorption.  In osteoporosis calcium supplement reduces the rate of 
bone loss.

Clinical information 

• Indications
 - Hypocalcaemia and calcium deficiency states, specifically in hypocalcaemic tetany. 

• Dosage and administration
 - In hypocalcaemic tetany and to reduce temporarily the toxic effects of hypercalcemia: ini-

tially by iv injection, 1 ampoule 10% 10 mL, then continuous infusion of about 40 mL daily.

• Contraindications
 - Conditions associated with hypocalcaemia and hypocalciuria (e.g. Some forms of malignant 

disease).
• Side effects and toxicity

 - Bradycardia, arrhythmias, irritation after iv injection, constipation, nausea, vomiting, stom-
ach upset

 - Overdosage: hypercalcemia.

• Drug interactions
 - Cardiac glycosides: large IV doses of calcium can precipitate arrhythmias.
 - Diuretics (thiazides): increased risk of hypercalcemia.

• Precautions
 - Monitor plasma calcium concentration in cases of renal impairment and sarcoidosis.
 - In CHILDREN obtain paedriatic advice.

Pharmaceutical information

• Dosage form into EDL
 - CALCIUM GLUBIONATE 10% 10 mL AMPOULE

• Storage
 - Protect from light.
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VITAMIN B6
General information

Vitamin B6 or pyridoxine is a water-soluble vitamin and is part of the vitamin B complex group. 
Several forms of the vitamin are known, but pyridoxal phosphate (PLP) is the active form and 
is a cofactor in many reactions of amino acid metabolism, including transamination, deamination, 
and decarboxylation.PLP also is necessary for the enzymatic reaction governing the release of glu-
cose from glycogen.

Clinical information 

• Indications
 - Deficiency of vitamin B6.
 - Isoniazid neuropathy.

• Pregnancy risk factor A

• Lactation
 - Enters breast milk, compatible. 

• Dosage and administration
 - Dietary deficiency oral:
 - Children: 5-25 mg/24 hrs. for 3 weeks.
 - Adults: 10-20 mg/day for 3 weeks.

 
• Side effects

 - Headache, nausea, neuropathy and paresthesia. 

• Drug interactions
 - Altretamine: pyridoxine reduces response to altretamine.
 - Dopaminergics: effect of levodopa antagonised by pyridoxine (unless a dopa decarboxylase 

inhibitor also given).

Pharmaceutical information

• Dosage form into EDL
 - VITAMIN B6 100 mg TABLETS.

• Storage
 - Store in airtight containers and protect from light.
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VITAMIN A+VITAMIN D2
General information

This is a combination of vit A and vit D2 to be used in paedriatic care,; both are lipo-soluble 
vitamins.

Vitamin A is needed by the retina of the eye in the form of a specific metabolite, the light-absorb-
ing molecule retinal, that is necessary for both low-light (scotopic vision) and color vision. Vitamin 
A also functions in a very different role as an irreversibly oxidized form of retinol known as retinoic 
acid, which is an important hormone-like growth factor for epithelial and other cells.

Vitamin D3 plays an intrinsic role in calcium metabolism, the immune and nervous systems, 
bone, heart and kidney health

Deficiency of vitamin A (retinol) is associated with ocular defects (xerophthalmia) and an in-
creased susceptibility to infections.

Deficiency of vitamin D2 (ergocalciferol or calciferol) is related with rickets or tetany in children 
and osteomalacia in adults. 

The combination may be useful where it is difficult to ensure adequate dietary intake of the 
fat-soluble vitamins.  

Clinical information 

• Indications
 - For paedriatic use: prophylaxis and treatment of Vitamin A deficiency and vitamin D defi-

ciency.
 - The combination with vitamin D may be useful in elderly persons living alone with a poor 

diet and reduced exposure to sun.   

• Dosage and administration
 - 3-15 drops daily.

• Side effects and toxicity
 - Massive overdosage: rough skin, dry hair, an enlarged liver, a raised erythrocyte sedimenta-

tion rate and raised serum calcium and serum alkaline phosphatase concentrations. 

• Precautions
 - High levels of vitamin A may cause birth defects: advice pregnant women neither to take 

vitamin A supplements nor to eat liver or its products.

Pharmaceutical information

• Dosage form into EDL
 - VITAMIN A 500 u + VIT D2 200 u/drop, 10 mL DROPPER.

• Storage
 - Store in airtight containers. 
 - Protect from light. 
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27.2 NUTRITIONAL SUPPLEMENTS
 

In certain conditions some foods have characteristics of drugs in that they are being used to com-
pensate for or prevent disorders.

The Palestinian Essential Drug List includes:
 

• ENSURE (OR ALIKE)
• PHENYLALANINE-FREE FORMULA
• NUTRAMIGEN (OR ALIKE)
• PREGESTIMIL
• PREMATURE FORMULA MILK
• PROSBEE (OR ALIKE)
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ENSURE
General information

Ensure is the brand name of a family of liquid nutritional supplements manufactured. The bev-
erages are meant to be administered orally, or through nasogastric tubes, directly to the recipient’s 
stomach. Ensure is a high caloric preparation for enteral nutrition.
Composition:

  Protein  10.0 g
  Fat  8.4 g
  Carbohydrate 33.9 g
  Energy  251 kcal/250 mL

  
With minerals and vitamins, lactose- and gluten-free. 

Clinical information 

• Indications
 - Sole source of nutrition or necessary nutritional supplement prescribed on medical grounds 

for: short-bowel syndrome, intractable malabsorption, pre-operative preparation of patients 
who are under-nourished, proven inflammatory bowel disease, following total gastrectomy, 
dysphagia, bowel fistulas, disease-related malnutrition.

• Dosage and administration
 - By nasogastric or nasoenteric tube if needed.

• Contraindications
 - Children under 1 year of age.

• Precautions
 - Use with caution for young children up to 5 years.
 - Not for parenteral use
 - Not for patients with galactosemia

Pharmaceutical information

• Dosage form into EDL
 - ENSURE 240 mL LIQUID.

• Storage
 - Store in shadow.
 - Avoid high temperature.
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NUTRAMIGEN
General information      

Nutramigen is a hypoallergenic formula for infants who are sensitive to the intact protein found 
in milk-based and soy-based formulas. It contains extensively hydrolyzed protein proven effective 
for colic and other symptoms due to cow’s milk protein allergy. The formula includes docosahex-
aenoic acid (DHA) and arachidonic acid (ARA), nutrients also found in breast milk, that promote 
brain and eye development..

Cow’s milk allergy/intolerance may result in a variety of symptoms which may include eczema, 
colic, diarrhoea or constipation

.Nutramigen is a preparation used for enteral nutrition.
Composition:

  Protein   13%
  Carbohydrate  62%
  Fat  18%

With minerals and vitamins, lactose- and gluten- and sucrose-free. 

Clinical information 

• Indications
 - Enteral nutrition for disaccharide and/or whole protein intolerance where additional medi-

um chain triglyceride is not indicated.

• Dosage and administration
 - By nasogastric or nasoenteric tube.
 - Oral route

Pharmaceutical information

• Dosage form into EDL
 - NUTRAMIGEN 425 g POWDER.

• Storage
 - Store in dry and shadow place.
 - Avoid high temperatures.
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PREGESTIMIL
General information

Pregestimil is a  hypoallergenic, extensively hydrolyzed, infant formula for the dietary manage-
ment of babies who experience fat malabsorption and who may also be sensitive to intact proteins. 
Fat malabsorption or steatorrhea may be associated with cystic fibrosis, short bowel syndrome, in-
tractable diarrhea, and severe protein calorie malnutrition. Pregestimil contains 55% of the fat blend 
from medium-chain triglycerides (MCT) oil. MCT oil provides a source of fat that is effectively 
absorbed by babies with fat malabsorption. Pregestimil is a preparation used for enteral nutrition.
Composition:

  Protein   12.8%
  Carbohydrate  61.6%
  Fat  18.3%

With minerals and vitamins; gluten- lactose- and sucrose-free. 

Clinical information 

• Indications
 - Enteral nutrition for disaccharide and/or whole protein intolerance or where amino-acids or 

peptides are indicated in conjunction with medium chain triglycerides.

• Dosage and administration
 - By nasogastric or nasoenteric tube.Oral route 

Pharmaceutical information

• Dosage form into EDL
 - PREGESTIMIL 450 g POWDER.

• Storage
 - Store in dry and shadow place.
 - Avoid high temperatures.
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PREMATURE FORMULA MILK
General information

These formulas mostly are made from cow’s milk and designed for full-term babies. Although 
science has not been able to craft an infant food with all of the nutritional and immunological ben-
efits of breast milk, infant formula is a safe alternative. Modern formula is enriched with iron and 
fatty acids to promote brain development, along with all of the nutrients that growing babies need.  
There is much premature formula milk such as Soy formulas: The protein in cow’s milk can be diffi-
cult for some babies to digest. Babies with milk allergies may have diarrhea, sometimes with blood, 
or may have skin or respiratory problems. Soy proteins don’t contain cow’s milk, they are soy-based 
instead, and may help to alleviate symptoms of feeding intolerance. Hypoallergenic formulas: Some 
babies are allergic to both cow’s milk proteins and soy proteins. Hypoallergenic formulas contain 
pre-digested proteins, so babies who are allergic to milk proteins are usually able to tolerate hypo-
allergenic blends. These products are also lactose-free. Amino acid-based formulas: Some babies 
with severe stomach problems may not be able to break down even the predigested proteins found 
in hypoallergenic formulas. For these infants, a formula that contains free amino acids (the building 
blocks of proteins) may be the only option this is a preparation with composition fairly similar to 
that of maternal milk.

This preparation should be used when breast-feeding cannot be given.  
Mother’s milk is the first choice for newborn feeding; it contains for example immune substances to 

boost the child’s defenses against infection, where artificial formula does not.

Clinical information 

• Indications
 - Total or supplement nutrition for low-weigh newborns or premature babies.

• Dosage and administration
 - Nutritional requirements should be assessed in advance by a specialist.
 - Distribute total intake over several daily meals.

• Contraindications
 - Intolerance to any of the components of the formulation.
 - Chronic constipation.

• Side effects and toxicity
 - Hypersensitivity reactions.
 - Constipation.

• Precautions
 - Administration should be under medical control.

Pharmaceutical information

·	 Dosage form into EDL
 - PREMATURE FORMULA MILK.

• Storage
 - Powder: store in a dry place.
 - Once prepared it should be consumed during the day; store the preparation in the refrigera-

tor between feeds.
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PROSOBEE
General information

Prosobee is formulated to help reduce fussiness and gas, designed to help babies with feeding 
problems due to intolerance to milk-based formula. It uses soy protein and is tailored to be naturally 
easy on your baby’s stomach , provides complete nutrition for healthy growth during baby’s first 
year

 Prosobee is a preparation used for enteral nutrition.
Composition:
  Protein   15.6%
  Carbohydrate  51.4%
  Fat  27.9%

With minerals and vitamins; gluten-, lactose- and sucrose-free. 

Clinical information 

• Indications
 - Enteral nutrition for proven lactose and associated sucrose intolerance in pre-school chil-

dren, galactokinase deficiency, galactosaemia, and proven whole cow’s milk sensitivity.

• Dosage and administration
 - By nasogastric or nasoenteric tube.
 - Oral route

Pharmaceutical information

• Dosage form into EDL
 - PROSOBEE 400 g POWDER.

• Storage
 - Store in dry, fresh and shadow place.



Page 710

PHENYLALANINE FREE FORMULA 
General information 

Phenylketonuria (PKU) is a genetic disorder present from birth. People born with PKU cannot 
produce the enzyme phenylalanine hydroxylase. This enzyme breaks down the amino acid phenyl-
alanine, so people with PKU need to consume a diet that prevents the buildup of this amino acid. In 
most Western countries, children are screened at birth for PKU and placed on a phenylalanine-free 
diet from infancy. Affected individuals who do not go on this type of diet are at risk for mental re-
tardation, seizures and behavioral problems, as excess phenylalanine builds up in the bloodstream. 
People on a phenylalanine-free diet do need to take in small amounts of phenylalanine, but only 
enough to maintain the biological processes that need it.

 A phenylalanine-free powdered infant formula with iron, containing docosahexaenoic acid 
(DHA) and arachidonic acid (ARA), for the dietary management of phenylketonuria (PKU). It con-
tains a balanced mixture of all other essential and non-essential amino acids, carbohydrate, fat, 
vitamins, minerals and trace elements (including iron, selenium and chromium)

Clinical information 

• Indications
 - For the dietary management of phenylketonuria (PKU).

• Dosage and administration 
 - Formula dosage will vary depending on the age, body weight, medical condition and pro-

tein tolerance of the infant. formula must be consumed in conjunction with a whole protein 
source (e.g. breast milk or standard infant formula) in quantities prescribed by a dietitian or 
physician to meet complete protein requirements and ensure normal growth.

• Precaution
 - Must only be consumed by infants with proven phenylketonuria while under strict medical 

supervision. 
 - Not suitable as a sole source of nutrition. 
 - Not for parenteral use.

Pharmaceutical information

• Dosage form into EDL
 - PHENYALANINIE- FREE FORMULA FOR INFANT AS POWDER
 - PHENYALANINIE- FREE FORMULA FOR CHILDREN AS POWDER

• Storage
 - Store unopened can at room temperature. 
 - Do not store at extreme temperatures. 
 - Once opened, reseal can and store in a cool, dry place (not in refrigerator) and use within 

one month.
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28.  EAR, NOSE, AND THROAT 

Antivertigo drugs should be prescribes only when the cause of vertigo is known, particularly in 
children, otherwise the symptomatic relief that they produce may delay diagnosis.

• BUDESONIDE
• XYLOMETAZOLINE 
• CIPROFLOXACIN, TOPICAL OTIC 
• BETAHISTINE



Page 712

BUDESONIDE
General information

It is an anti-inflammatory synthetic corticosteroid for local treatment.

Clinical information 
• Indications

 - For the relief of seasonal and perennial allergic rhinitis unresponsive to conventional therapy.
 - For the treatment of nasal polyps and for the prevention of nasal polyps after polypectomy.

• Pregnancy risk factor B
• Lactation

 - Enters breast milk/ use caution.
• Dosage and administration

Adults and children > 6 years
Rhinitis

 - 64 mcg/day as a single 32 mcg spray in each nostril, dosage may be increased if adequate 
control is not achieved. A reduced dosage may be effective after initial control is achieved.

 - Maximum dose: children<12years: 128 mcg/day; adult: 256 mcg/day.
Treatment and prevention of nasal polyps

 - 256 mcg/day administered as two 64 mcg sprays in each nostril twice daily .When relief 
has been achieved, the dosage may be reduced to the lowest dose required for the relief of 
symptoms.

• Contraindications
 - Hypersensitivity to Budesonide or any component of the formulation.
 - Systemic or local bacterial, fungal or viral infections or from serious liver disease.
 - Children under 6 years of age.

• Side effects and toxicity
 - All side effects are transient
 - Dryness of nasal mucosa which may sometimes cause a slight nosebleed or sneezing.
 - Uncommon side effects: allergic swelling, dermatitis, rash, pruritus, urticaria, angioedema.
 - Very rare side effects: ulceration of nasal mucosa, nasal septum perforation, severe allergic 

reaction that may include swelling of the face, tongue or throat, difficulty swallowing, urti-
caria and difficulty breathing.

• Drug interactions
 - The level of budesonide may be increased by ketoconazole or clarithromycin
 - No drug interactions have been described with inhaled budesonide.

 
• Precautions

 - This medicine is not usually intended for children under 6 years of age. Patients should be 
informed that the full effect of budesonide therapy is not achieved until 2 to 3 days of treat-
ment have been completed.

 - Treatment with budesonide should not be stopped abruptly but tapered off gradually.

Pharmaceutical information
• Dosage form

 - BUDESONIDE NASAL SPRAY, 64 mcg/DOSE.  

• Storage
 - Store at room temperature. 
 - Keep the bottle in a standard position. 



Page 713

XYLOMETAZOLINE 
General information

It is a local vasoconstrictor for nasal decongestion. 

Clinical information 

• Indications
 - It is used for colds of various types.
 - To aid drainage of secretion in sinus conditions.
 - In otitis media as an adjuvant to decongestant the nasopharyngeal mucosa.
 - To facilitate rhinoscopy.

• Pregnancy risk factor C

• Lactation
 - Enters breast milk/ use caution.

• Dosage and administration
 - Metered dose nasal spray 0.1% for adults and children > 6 years
 - One spray puff into each nostril, with head tilted slightly forward, breathe deeply Repeat 

the administration as required; 3-4 applications a day are usually sufficient. Do not exceed 
duration of one week treatment unless consulting physician.

 
• Contraindications

 - Hypersensitivity to xylometazoline or any component of the formulation.
 - Narrow-angle glaucoma.
 - Concurrent therapy with MAO inhibitors.

• Side effects and toxicity
 - Temporary dryness of nasal mucosa which may sometimes cause a slight nosebleed or 

sneezing.
 - Uncommon side effects: allergic swelling, dermatitis, rash , pruritus, urticaria, angioedema.
 - Intranasal use of xylometazoline may occasionally cause systemic sympathomimetic ef-

fects such as hypertension, nervousness, nausea, dizziness, headache, insomnia, palpitation, 
tachycardia and arrhythmia.

 - Very rare side effects: ulceration of nasal mucosa, nasal septum perforation, severe allergic 
reaction that may include swelling of the face, tongue or throat, difficulty swallowing, urti-
caria and difficulty breathing.

• Drug interactions
 - Although drug interactions between topical nasal decongestants and other medications taken 

by mouth are not expected, they can occur. Rarely, xylometazoline nasal may interact with 
some of  medicines such as: furazolidone, guanethidine, indomethacin, methyldopa, bro-
mocriptine, caffeine in cola, tea, coffee, chocolate, theophylline, tricyclic antidepressants 
such as amitriptyline doxepin , clomipramine and phenothiazines such as chlorpromazine 
thioridazine and prochlorperazine.

• Precautions
 - Xylometazoline should be used with caution in patients suffering from hypertension, cardio-

vascular disease and hyperthyroidism, diabetes mellitus and in case of excessive reaction to 
sympathomimetic agents, evidenced by insomnia, dizziness.
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 - Xylometazoline should not be used if patient has taken a monoamine oxidase (MAO) inhib-
itor such as isocarboxazid, phenelzine or tranylcypromine in the last 14 days. 

 - Xylometazoline should not be employed continuously for periods exceeding 2 weeks: pro-
longed or excessive use may cause rebound congestion.

 - Overdosage in children may produce profound sedation.

Pharmaceutical information

• Dosage form
 - NEBULIZER AND METERED DOSE NASAL SPRAY: PACKS OF 10 ML. 

 
• Storage

 - Store at room temperature. 
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CIPROFLOXACIN -TOPICAL OTIC DROPS
General information 

Ciprofloxacin is a second generation fluoroquinolone antibiotic. Its spectrum of activity includes 
most strains of bacterial pathogens responsible for respiratory, urinary tract, gastrointestinal, and ab-
dominal infections, including Gram negative (Escherichia coli, Haemophilus influenzae, Klebsiella 
pneumoniae, Legionella pneumophila, Moraxella catarrhalis, Proteus mirabilis, and Pseudomonas 
aeruginosa), and Gram positive (methicillin-sensitive but not methicillin-resistant Staphylococcus 
aureus, Streptococcus pneumoniae, Staphylococcus epidermidis, Enterococcus faecalis, and Strep-
tococcus pyogenes) bacterial pathogens. Ciprofloxacin and other fluoroquinolones are valued for 
this broad spectrum of activity, excellent tissue penetration, and for their availability in both oral and 
intravenous formulations. It is a second-generation fluoroquinolone antibacterial. It kills bacteria by 
interfering with the enzymes that cause DNA to rewind after being copied, which stops synthesis of 
DNA and of protein.

Clinical information

• Indications
Bacterial Ophthalmic Infections

 - Ophthalmic solution: treatment of conjunctivitis caused by susceptible strains of S. aureus, 
S. epidermidis, S. pneumoniae, or H. influenzae.

 - Some clinicians suggest that quinolones be reserved principally for severe bacterial conjunc-
tivitis because of potential development of quinolone resistance, and possibly, cost consid-
erations.

Bacterial Otic Infections
 - Treatment of acute otitis externa caused by susceptible strains of S. aureus, Ps. aeruginosa, 

or Proteus mirabilis.
• Pregnancy risk factor C 

• lactation
 - Distributed into milk after systemic administration; it is not known whether distributed into 

milk after topical application to the eye or ear.
• Dosage and administration

Otic Administration
 - Prior to administration, warm container in hand for 1–2 minutes before use to avoid dizzi-

ness associated with instillation of cold solution into ear canal. Shake well before use.
 - To administer fixed combination otic suspensions of ciprofloxacin with dexamethasone or 

hydrocortisone for treatment of acute otitis externa, instill drops while patient lies with af-
fected ear upward; maintain position for 30–60 seconds to facilitate penetration of drops into 
ear. Repeat for opposite ear if necessary.

Dosage
 - Pediatric Patients, Ophthalmic Infections
 - Conjunctivitis, Ophthalmic Ointment: In children ≥2 years of age, apply approximately 1.27 

cm (½ inch) ribbon into conjunctival sac of affected eye(s) 3 times daily for 2 days, then 
twice daily for next 5 days.

 - Conjunctivitis, Ophthalmic Solution: In children ≥1 year of age, 1 or 2 drops of 0.3% solu-
tion into conjunctival sac of affected eye(s) every 2 hours while awake for 2 days, then 1–2 
drops every 4 hours while awake for next 5 days.

Otic Infections, Otitis Externa 
 - Otic, Ciprofloxacin-dexamethasone otic suspension: In children ≥6 months of age, 4 drops 

into canal of affected ear(s) twice daily for 7 days.
 - Otitis Externa, Otic Ciprofloxacin-hydrocortisone otic suspension: In children ≥1 year of 

age, 3 drop into canal of affected ear(s) twice daily for 7 days.
 - Otitis Media (Acute), Otic Ciprofloxacin-dexamethasone otic suspension: In children ≥6 
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months of age, 4 drops into affected ear(s) twice daily through tympanostomy tube for 7 days.

Adults, Ophthalmic Infections
 - Conjunctivitis, Ophthalmic Ointment: Apply approximately 1.27 cm (½ inch) ribbon into 

conjunctival sac of affected eye(s) 3 times daily for 2 days, then twice daily for next 5 days.
 - Conjunctivitis Ophthalmic Solution: 1 or 2 drops of 0.3% solution into conjunctival sac of 

affected eye(s) every 2 hours while awake for 2 days, then 1–2 drops every 4 hours while 
awake for next 5 days.

Otic Infections
 - Otitis Externa, Otic Ciprofloxacin-dexamethasone otic suspension: 4 drops into canal of 

affected ear(s) twice daily for 7 days.
 - Otitis Externa, Otic Ciprofloxacin-hydrocortisone otic suspension: 3 drops into canal of af-

fected ear(s) twice daily for 7 days
• Contraindications

 - Known hypersensitivity to ciprofloxacin, other quinolones, or any ingredient in the formu-
lation.

 - Otic formulations contraindicated in patients with viral infections (i.e., herpes simplex, var-
icella) of external ear canal.

 - Because commercially available ciprofloxacin-hydrocortisone fixed combination otic sus-
pension is non-sterile, do not use if tympanic membrane is perforated.

• Side effects and toxicity
 - Ophthalmic: local burning or discomfort, lid margin crusting, crystals/scales, foreign body 

sensation, itching, conjunctival hyperemia, bad taste, keratopathy.
 - Otic: otic discomfort/pain/pruritus.

• Drug interactions
 - No formal drug interaction studies to date. Since systemic absorption may occur following 

ophthalmic or otic administration, consider possible drug interactions such as those reported 
with systemic administration.

• Precautions
 - Infectious Complications
 - Possible overgrowth of non-susceptible organisms (e.g., fungi) with prolonged use; if super 

infection occurs, discontinue drug and institute other appropriate therapy.

 - Patient Monitoring
 - Ophthalmic: Careful monitoring, including slit-lamp biomicroscopy and fluorescein staining 

when appropriate, may be necessary.
 - Otic: If otic infection is not improved after 1 week of treatment, obtain cultures to guide fur-

ther treatment. If otorrhea persists after full course of therapy with ciprofloxacin-dexameth-
asone otic suspension, or if ≥2 episodes of otorrhea occur within 6 months, further evaluate 
to exclude underlying condition (e.g., cholesteatoma, foreign body, and tumor).

Pharmaceutical information

• Dosage form into EDL
 - CIPROFLOXACIN OTIC DROPS, O.2% SOLUTION 

• Storage
Otic Suspension

 - Store at 15–30°C.  
 - Avoid freezing.
 - Protect from light.
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BETAHISTINE 
General information

Vertigo is s a subtype of dizziness, where there is a feeling of motion when one is stationary. The 
symptoms are due to an asymmetric dysfunction of the vestibular system in the inner ear. It is often 
associated with nausea and vomiting as well as a balance disorder, causing difficulties standing or 
walking. Betahistine is a histamine analogue, which is very similar to the natural substance histamine. 
It has been promoted as a specific treatment for Meniere’s disease.

Clinical information
• Indications

 - Vertigo, tinnitus and hearing loss associated with Meniere’s disease is used to improve blood 
flow in the inner ear which lowers the build-up of pressure. 

• Pregnancy 
 - The safety of betahistine in human pregnancy has not been established.  Animal studies are 

insufficient with respect to effects on pregnancy, embryonal/ foetal development, parturition 
and postnatal development.  The potential risk for humans is unknown.  Betahistine should 
not be used during pregnancy unless clearly necessary. 

• Lactation
It is unknown whether betahistine is excreted in human milk.  There are no animal studies on the 
excretion of betahistine in milk.  The importance of the drug to the mother should be weighed 
against the benefits of nursing and the potential risks for the child.
• Dosage and administration

 - ADULT: Initially 16 mg 3 times a day, maintenance dose: 24-48 mg/day.
 - CHILD: not recommended. Preferably take with food. Swallow the tablets whole with water. 

• Contraindications
 - Phaeochromocytoma.
 - Asthma and peptic ulcer are relative contraindications

• Side effects and toxicity
 - Gastrointestinal disturbances.
 - Headache.
 - Rashes and pruritus.Feeling sick 
 - Stomach pain and bloating (taking betahistine with food may reduce any stomach problems) 
 - Angioneurotic oedema (skin/tissue swelling). 
 - Symptoms of a serious allergic reaction include: rash, itching/swelling (especially of the 

face/tongue/throat), dizziness, trouble breathing.
• Drug interactions

 - Antihistamines: antagonism (theoretically).

• Precautions
 - Asthma, history of peptic ulcer.
 - Pregnancy and breast-feeding: it is not recommended, safety has not been demonstrated, but 

there is no clear evidence of risk.

Pharmaceutical information

• Dosage form into EDL
 - BETAHISTINE 16 mg TABLETS.

• Storage 
 - Store at room temperature (15 to 30°C). 
 - Protect from exposure to moisture.
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29. SPECIFIC MEDICINES FOR NEONATAL 
CARE

• ALPROSTADIL   
• CAFFEINE CITRATE
• SURFACTANT  
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ALPROSTADIL   
General information

Alprostadil is a vasodilator and platelet-aggregation inhibitor; a naturally occurring prostaglandin E1

Clinical information 

• Indications
 - Temporary maintenance of patency of ductus arteriosus in neonates with ductal- dependent 

congenital heart disease until surgery can be performed. These defects include cyanotic (e.g., 
pulmonary artesia, pulmonary stenosis, tricuspid artesia, Fallot’s tetralogy) and acynaotic 
(e.g. Interruption of aortic arch, coarctation of aorta, hypo- plastic left ventricle) heart dis-
ease.

 - Treatment of erectile dysfunction of vasculogenic, psychogenic, or neurogenic etiology; ad-
junct in the diagnosis of erectile dysfunction.

• Dosage and administration

• Contraindications
 - Hypersensitivity to alprostadil or any component of the formulation.
 - Hyaline membrane disease or persistent foetal circulation and when a dominant left to right 

shunt is present.
 - Respiratory distress syndrome.
 - Conditions predisposing patients to priapism (sickle cell anaemia, multiple myeloma, and 

leukaemia.
 - Patients with anatomical deformation of the penis.

• Side effects and toxicity
 - Penile pain, penile rash, penile edema, urethral burning, headache, dizziness, seizure,  pain, 

diarrhea, upper respiratory infection, flu syndrome, sinusitis, nasal congestion, cough, hypo-
kalaemia, apnea, vaginal itching (female partner), testicular pain, urethral bleeding ( minor), 
flushing, fever and injection site hematoma and or bruising.

• Drug interactions
 - There are no known interactions where it is recommended to avoid concomitant use.
 - Ethanol: avoid concomitant use (vasodilating effect).
 - Risk oh hypotension and syncope may be increased with antihypertensive.

• Precautions
 - Apnoea may occur in 10% to 20 % of neonates with congenital heart defects, especially in 

those weighing <2 kg at birth.
 - Pregnancy risk factor X.
 - Lactation: Not indicated for use in women.

Pharmaceutical information

• Dosage form into EDL
 - SOLUTION FOR INJECTION, 0.5 mg/ mL

• Storage
 - Refrigerate at 2 C to 8 C; may be stored at room temperature for up to 14 days.
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CAFFEINE 
General information

Caffeine is a central nervous system stimulant. Caffeine citrate is a citrate salt of caffeine, with 
the chemical formula of C14H18N4O9 sometimes used in medical treatment, including short-term 
treatment of apnea of prematurity (lack of breathing in premature infants). Caffeine citrate functions 
in much the same capacity as does caffeine, but takes effect more quickly; its speed of dissociation 
is faster than that of caffeine.

Clinical information 
• Indications

 - Treatment of idiopathic apnea of prematurity.
 - Treatment of acute respiratory depression.
 - Restore mental alertness or wakefulness when experiencing fatigue.

• Pregnancy risk factor C

• Lactation 
 - Caffeine is excreted into human milk in small amounts. Adverse effects in the nursing infant 

are unlikely. Because caffeine is excreted into human milk and because caffeine is metab-
olized slowly by nursing infants, consumption of more than moderate levels of caffeine by 
nursing mothers is not recommended.

• Dosage and administration
 - Caffeine citrate: Neonates: apnea of prematurity: Oral, I.V.
 - Loading dose: 10-20 mg/kg as caffeine citrate. If theophylline has been administered to the 

patient within the previous 3 days, a full or modified loading dose (50% - 75% of the loading 
dose) may be given.

 - Maintenance dose: 5 mg/kg/day as caffeine citrate once daily starting 24 hours after the 
loading dose. Maintenance dose is adjusted based on patient’s response and serum caffeine 
concentrations.

• Contraindications
 - Hypersensitivity to caffeine or any component of the formulation.

• Side effects and toxicity
 - Angina, arrhythmia, flushing, tachycardia, agitation, delirium, dizziness, insomnia, irrita-

bility, restlessness, urticaria, oesophageal sphincter tone decreased, gastritis, fasciculations, 
miosis, diuresis.

• Drug interactions
 - Caffeine may increase the levels/effects of: Formoterol; Sympathomimetics.
 - The levels/effects of caffeine may be increased by quinolone antibiotics.
 - Caffeine may decrease the level/effect of adenosine.
 - The levels/effects of caffeine may be decreased by peginterferon alfa-2b.

• Precautions
 - Use with caution in patients with history of peptic ulcer, gastroesophageal reflux, impaired 

renal or hepatic function, seizure disorders or cardiovascular disease.
 - Avoid use in patients with symptomatic cardiac arrhythmias, agitation, anxiety, or tremor.

Pharmaceutical information

• Dosage form
 - INJECTION OR ORAL LIQUID: 20 mg/mL (Equivalent to 10 mg caffeine base/ml).

• Storage
 - Store at 20C to 25C.
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SURFACTANT  
General information

 A drug may be classified by the chemical type of the active ingredient or by the 
way it is used to treat a particular condition. Each drug can be classified into one or 
more drug classes.

Lung surfactants are made from animal lung extract and contain phospholipids. Natural surfac-
tant is produced by the alveolar cells in the lungs and lines mainly the alveoli and small bronchioles, 
and prevents the alveoli from collapsing. Lung surfactant makes it easier for oxygen to penetrate the 
lung surface lining and move into the blood. Without the lung surfactant it would be extremely hard 
to breathe, and transfer of oxygen through the surface that lines the lungs would be very difficult.

Natural surfactant is produced by the foetus before they are born and their lungs are prepared to 
breathe properly by about 37 week gestation. In unexpected circumstances where labour starts early 
or a pre-term emergency caesarean is performed, lung surfactant is given intratracheally to the pre-
mature infant to prevent respiratory distress syndrome.

Deficiency of pulmonary surfactant is an important factor in the development of Respiratory Dis-
tress Syndrome (RDS) in premature infants. Surfactant therapy replenishes surfactant and restores 
surface activity to the lungs of these infants. It reduces surface tension and concomitantly increases 
lung compliance.
 
Clinical information

• Indications
 - Respiratory distress syndrome, neonatal (prophylaxis and treatment)— surfactants are in-

dicated for the prophylactic treatment of infants with birth weights of less than 1350 grams 
who are at risk of developing respiratory distress syndrome (RDS) and of infants with birth 
weights greater than 1350 grams who show evidence of pulmonary immaturity. 

 - Surfactants are also indicated for rescue treatment of infants who have developed RDS. 
Infants considered for rescue treatment with this medication should be on mechanical venti-
lation, and have a diagnosis of RDS based on the presence of respiratory distress that is not 
due to causes other than RDS (as shown by clinical and laboratory assessments) and on chest 
radiographic findings consistent with the diagnosis of RD.

• Dosage and administration
 - Dosing should occur as soon as possible when indicated to minimize the period of mechani-

cal ventilation prior to dosing. Infants must be intubated to receive surfactant.
 - Infants less than 27 weeks: should receive prophylactic administration in the delivery room.
 - Infants 27 to 30 weeks: should receive prophylactic administration in the delivery room if 

they have required intubation for other indications.
 - Infants greater- than 30 weeks: should receive rescue administration in the nicu, preferably 

within the first one to two hours of life, for infants who develop respiratory distress syn-
drome with a requirement for intubation and an Fi02 > 0.40 to maintain a PaO2 > 80 torr.

 - Re-dosing: infants should be considered for subsequent doses if they deteriorate after a 
response to a previous dose. At minimum they should be evaluated every 6 hours and given 
repeat doses if they require a Fi02 > 0.30 to maintain a PaO2 > 80 torr. The clinical condition 
and response to previous doses should dictate the number of doses.

 - No information is available on the effects of doses other than 100 mg phospholipids/kg, 
more than four doses, dosing more frequently than every six hours, or administration after 
48 hours of age.
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• Procedure

Pre-dosage:
1. Before surfactant is given to a newborn it must be warmed.
A.  Vial may be warmed by sitting at room temperature for 20 minutes.
B. Vial may be warmed by holding it in your hand for 8 minutes.

* do not shake and do not heat by artificial warming methods

2. The dosing of the newborn with surfactant requires two people. The dosing procedure is 
facilitated if one person administers the dose, while another person positions and monitors 
the baby and takes care of the ventilator.

3. First person:
A. Using sterile technique measures and cuts the feeding tube to the length of the ett (not to 

extend beyond the distal end of the ett - cut the widened end)
B. Using sterile technique draws up the warmed surfactant dose plus 0.5cc (to prime the tube). 

Leave the needle in the vial, connect the 2nd syringe and draw up the remaining surfactant. 
Label the unused syringe with the drug, date and time the vial was opened and the date and 
time eight hours from the opening time. This is when the drug will expire. Any excess sur-
factant should be drawn up, labeled and placed in the nicu medication refrigerator.

C. Primes the feeding tube with surfactant, leaving the 4 cc/kg dose in the syringe

4. Second person
A. Suctions the baby, {if necessary}
B. Sets the ventilator to the appropriate setting; the pip remains the same, increase the fio2 as 

needed to maintain spo2 in the desired range, the respiratory rate is increased to 30 bpm, {if 
it’s less than 30}, and remains the same if it’s above 30 bpm.

C. Reconfirm that the ett is in good placement; equal bilateral breath sounds should be heard.

• Dosing:
1. The total dose is divided into four aliquots given in the four positions; as below:
A. Infant placed on the right side with head and body inclined slightly up.
B. Infant remains on the right side with head and body inclined slightly downward.
C.  Infant remains on the left side with head and body inclined slightly up.
D.  Infant remains on the left side with head and body inclined slightly downward.

2. 2nd dose; with the baby in the first position, disconnect the infant from the ventilator, quick-
ly place the feeding tube down the ett maintaining sterility, and inject 1/4 of the total dose. 
Reconnect the infant to the ventilator and wait 30 seconds. Change the infant’s position and 
repeat the procedure until all four aliquots have been administered in all four positions.

* Note: the patient should not be suctioned for at least 1 hour after dosing unless clinically in-
dicated!

3. Continuous assessment of the infant’s tolerance of the procedure and the response to the 
drug is of great importance.

4. After dosing, wean the respiratory rate back to the pre-dosing respiratory rate, immediately. 
Usually, after surfactant administration there is an improvement in the infant’s compliance, 
requiring immediate decreases in the peak inspiratory pressure and fio2. Be prepared to 
wean as indicated by chest movement, oxygen saturation and blood gases.
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• Contraindications
 - There are no known contraindications to treatment with surfactants.

• Side effects and toxicity
 - Delivery of surfactant requires inserting a breathing tube into the baby’s lungs. Complica-

tions of this therapy include air leaking into the area between the chest wall and the lungs 
and air leaking into the sac around the heart. Some infants also develop chronic lung disease.

• Drug interactions
 - No formal drug-drug interaction studies were conducted.

• Precautions
 - Babies are considered premature if they are born before 37 weeks gestation. Fetuses begin 

to produce surfactant between weeks 24 and 28. By about 35 weeks, most babies have 
enough naturally produced surfactant to keep the alveoli from collapsing. Babies born be-
fore 35 weeks, especially those born very prematurely (before 30 weeks), are likely to need 
surfactant replacement therapy. Over half the babies born before 28 weeks gestation need 
this treatment, while about one-third born between 32 and 36 weeks need supplemental sur-
factant. Some very premature infants may also need to be placed on a mechanical ventilator.

Pharmaceutical information

• Dosage form into EDL
 - SURFACTANT (PHOSPHOLIPID + PROTEIN) 6 mL

• Storage
 - Store unopened vials at refrigeration temperature (2 to 8°C). 
 - Protect from light. 
 - Unopened, unused vials that have been warmed to room temperature may be returned to the 

refrigerator within twenty-four hours of warming, and stored for future use. 
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املؤسسةاالسم

مدير عام اإلدارة العامة للصيدلة و رئيسة اللجنة الفنية/ وزارة الصحة الفلسطينية    د. رانية شاهن1.

مديرة دائرة العقاقر/ وزارة الصحة الفلسطينية    د. صفاء بليبلة2.

مدير وحدة التوريدات/ وزارة الصحة الفلسطينية    د. رزق عثامن3.

 مدير الصيدلة / الرعاية الصحية األوليةد. عبر خندقجي4.

وزارة الصحة الفلسطينيةد. سهى السلفيتي5.

وزارة الصحة الفلسطينيةد. محمد عتييل6.

وزارة الصحة الفلسطينيةد. يارس تالوي7.

وزارة الصحة الفلسطينيةد. هنادي بليبله8.

وزارة الصحة الفلسطينيةد. فداء كميل9.

وزارة الصحة الفلسطينيةد. نيفن أبو بكر10.

وزارة الصحة الفلسطينيةد. هنادي الجيويس11.

وزارة الصحة الفلسطينيةد. هبة عدس12.

وزارة الصحة الفلسطينيةد. سهى عرار13.

وزارة الصحة الفلسطينيةد. إياد صري14.

وزارة الصحة الفلسطينيةد. هديل خاليلة15.

مدير مروع ترشيد استهالك األدوية/ جامعة النجاح الوطنيةد. أنسام صوالحه16.

املستشار العلمي ملروع ترشيد استهالك األدوية/ جامعة النجاح الوطنيةأ. د وليد صويلح17.

جامعة النجاح الوطنيةالصيدالين بالل فائق صالح18.

جامعة النجاح الوطنيةالصيدالنية شذى حنون19.

جامعة النجاح الوطنيةالصيدالين قيص الشاهد20.

جامعة النجاح الوطنيةالصيدالنية لبنى العزوين21.

جامعة النجاح الوطنيةالصيدالنية االء فروجي22.

جامعة النجاح الوطنيةالصيدالنية دانة املري23.

جامعة النجاح الوطنيةالصيدالين فارس البحر24.

جامعة النجاح الوطنيةالصيدالنية ميسون تفاحة25.

المشاركون في ورشات دليل األدوية  الفلسطيني
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