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كلمة جامعة النجاح الوطنية
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 يــدا ً بيــد بــن
خــراء وزارة الصحــة الفلســطينية وخــراء األدويــة
يف جامعــة النجــاح الوطنيــة ملراجعــة قامئــة األدويــة
األساســية الفلســطينية ودليــل األدويــة الفلســطيني
والربوتوكــوالت العالجيــة التــي نأمــل أن تحقــق
الهــدف املرجــو منهــا برتشــيد اســتهالك األدويــة يف
ظــل الظــروف االقتصاديــة العصيبــة التــي ميــر بهــا
الفلســطينيون.
هــذا اإلنجــاز يعتــر إيجابيــاً إىل حــد كبــر لجميــع
مواطنــي فلســطني وخطــوة يف االتجــاه الصحيــح
لتنظيــم العمــل الــدوايئ الفلســطيني ،ونثمــن عاليــاً
الجهــود الحثيثــة التــي قــام بهــا الزمــاء يف وزارة
الصحــة والجامعــة ،آملــن تحقيــق الفائــدة املرجــوة
لفلســطني ومواطنيهــا.
رئيس جامعة النجاح الوطنية
أ .د .رامي حمد الله
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شكر وتقدير
تتقــدم اإلدارة العامــة للصيدلــة/وزارة الصحــة
الفلســطينية بالشــكر والتقديــر العميــق لكافــة مــن
ســاهم يف إعــداد هــذا العمــل القيــم الــذي يعــد
خطــوة هامــة عــى طريــق ترشــيد اســتعامل األدويــة
يف فلســطني للمســاهمة يف رفــع املســتوى الصحــي.
هــذا ونخــص بالذكــر معــايل وزيــر الصحــة الدكتــور
جــواد عــواد وعطوفــة وكيــل الــوزارة الدكتــور عنــان
املــري عــى دعمهــم املســتمر ومســاندتهم النجــاز
قامئــة األدويــة األساســية ،دليــل الــدواء الفلســطيني
والربوتوكــوالت العالجيــة.
كــا نثمــن عاليـاً املشــاركة الفعالــة لألطبــاء والصيادلة
العاملــن يف وزارة الصحــة الفلســطينية عــى مــا بذلــوه
مــن جهــد يف إعــداد ومراجعــة هــذا العمــل الوطنــي
الهام.
وأخــرا وليــس أخــرا نتقــدم بالشــكر والتقديــر إىل
الوكالــة الفرنســية للتنميــة وجامعــة النجــاح الوطنيــة
اللذيــن مل يألــوا جهــدا ً يف تقديــم الدعــم املــادي
والفنــي املتواصلــن إلخــراج هــذا الدليــل إىل النــور.
رانية شاهني
مدير عام الصيدلة
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شكر وتقدير

ال بــد مــن تقديــم شــكر خــاص لألشــخاص التاليــة أســاؤهم  ،الذيــن
بذلــوا جهــدا خاصــا يف مراجعــة و إعــداد هــذا الكتيــب
جامعة النجاح الوطنية
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البروتوكوالت العالجية 2013
مقدمة
يســعدين أن أكتــب هــذه الســطور لهــذا العمــل الــذي اســتغرق إنجــازه شــهور
مــن العمــل الــدؤوب واملناقشــات واملحــارضات بــن العاملــن يف مــروع
ترشــيد اســتهالك األدويــة يف جامعــة النجــاح الوطنيــة والزمــاء يف وزارة الصحــة
الفلســطينية .لقــد قمنــا وبالتنســيق الكامــل مــع وزارة الصحــة الفلســطينية
باختيــار قامئــة مكونــة مــن  12بروتوكــول عالجــي حتى يتــم تطويرهــا وتوزيعها
ونرشهــا بــن العاملــن يف القطــاع الصحــي يف وزارة الصحــة الفلســطينية.
باإلضافــة إىل ذلــك ،قمنــا مبراجعــة الربوتوكــوالت العالجيــة الخاصــة بــاألورام
والتــي تــم نرشهــا مــن وزارة الصحــة الفلســطينية عــام .2008
لقــد قمنــا بتطويــر هــذه الربوتوكــوالت بنــاء عــى املســتجدات العلميــة
املنشــورة وبنــاء عــى قامئــة األدويــة األساســية الخاصــة بــوزارة الصحــة
 .2013ولقــد تــم هــذا العمــل مــن خــال ورشــات العمــل املكثفــة والتــي تــم
فيهــا تقديــم الربوتوكــوالت لألطبــاء والصيادلــة مــن وزارة الصحــة مــن خــال
محــارضات ونقــاش يف جامعــة النجــاح الوطنيــة وتبــع ذلــك سلســلة محــارضات
عــى مســتوى الوطــن ســواء كان ذلــك يف املستشــفيات أو يف مراكــز الرعايــة
األوليــة.
إن وجــود بروتوكــوالت عالجيــة هــو إحــدى ســات العمــل الصحــي العلمــي
والــذي ســيؤدي حتــا إىل ترشــيد اســتهالك األدويــة وذلــك مــن خــال
تقنــن اســتعامل األدويــة املبنيــة عــى الربوتوكــول العالجــي .ولقــد شــملت
الربوتوكــوالت مجموعــة مــن األمــراض الشــائعة وكيفيــة عالجهــا وكيفيــة
التأقلــم يف العــاج مــع القامئــة األساســية .إن الربوتوكــوالت العالجيــة وخاصــة
بروتوكــوالت األورام ســتعمل عــى ترشــيد اســتهالك األدويــة وتخفيــض النفقــات
يف حــال تطبيقهــا حيــث أن جــزء كبــر مــن ميزانيــة األدويــة قــد يصــل إىل %30
يتــم رصفــة ألدويــة الرسطــان.
إن هــذه الربوتوكــوالت هــي بدايــة عمــل قابــل للتطــور مــع الوقــت وأين أوجــه
دعــوة للزمــاء العاملــن يف القطــاع الصحــي للمســاعدة يف تطويــر بروتوكــوالت
عالجيــة لجميــع األم ـراض وتوحيدهــا بــن جميــع العاملــن يف فلســطني علــا
بــأن هــذا النقــاش والتطــور هــو رضوري جــدا وملصلحــة الجميــع مبــن فيهــم
اإلنســان الفلســطيني.
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Standard Treatment Guideline (STG)
For Acute Otitis Media
1. Introduction
• Acute otitis media (AOM) is one of the most common childhood illnesses.
It involves rapid onset of signs and symptoms that manifest clinically as
one or more of the following: pain, otalgia (denoted by pulling of the ear
in some infants), hearing loss, fever, or irritability [1, 2].
• AOM has three possible microbial causes: viral infection, bacterial infection, or coinfection. Respiratory viruses are thought to play a large role
in AOM. Viral upper respiratory infection predisposes children to AOM.
Worldwide respiratory viruses have been detected in the middle ear fluid
of 20%-70% of children with AOM. Similarly, bacteria have been found
in 50%-92% of cases. Viral and bacterial coinfection has been reported in
up to two-thirds of patients [3].
• The most common bacterial causes of AOM are Streptococcus pneumoniae (25-50%), non-typable Haemophilus influenzae (15-30%), which differs from the type b-strain targeted by vaccines, and Moraxella catarrhalis
(3-20%) [4, 5]. In 44% of cases, a viral etiology is found with or without
concomitant bacteria [1].
• Note: Medicines that are NOT available within the Palestinian Essential
Drug List (Non-PEDL) were given an asterisk (*) wherever mentioned
in the context and tables. They are mentioned here in the protocol for educational and not for prescribing purposes. On the other hand, all other
medicines mentioned through the protocol are part of the PEDL, and can
be prescribed as needed.

2. Risk factors for Acute otitis media
• In general risk factors that can lead to AOM can be divided into two groups:
Modifiable and Non-Modifiable risk factors (see table 1) [4-6].
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3. Pathophysiology, clinical presentation, and diagnosis
3.1. Pathophysiology

• Acute bacterial otitis media usually follows a viral upper respiratory tract
infection that causes Eustachian tube dysfunction and mucosal swelling in
the middle ear.
• The high incidence of AOM in young children has been attributed to both:
1. Age-related differences in Eustachian tube function
2. And an immature immune system.
• Upper respiratory tract infections, anatomic abnormalities and allergies
can cause the Eustachian tube to become blocked, allowing sterile fluid
to accumulate. Infection occurs when microbes that have traveled through
the Eustachian tube multiply in this fluid.
• In young children, the tube is very narrow and lies more horizontally, rather than sloping down to the nasopharynx. This reduces drainage and makes
it easier for microbes to ascend to the middle ear cavity, increasing the risk
of infection.
• An immature immune system allows for a higher rate of upper respiratory
tract infections, increasing the likelihood of viral and bacterial colonization of the middle ear [4].

3.2. Clinical presentation

• Acute otitis media presents as an acute onset of signs and symptoms of
middle ear infection such as otalgia, irritability and tugging on the ear,
following cold symptoms of runny nose, nasal congestion, or cough.
• Resolution of acute otitis media occurs over 1 week. Pain and fever tend to
resolve over 2 to 3 days [5].

3.3. 3.3 Diagnosis

• Diagnosis of AOM requires the presence of all of the three criteria of acute
inflammation which are:
1. A middle ear effusion (fluid in the middle ear).
2. Signs and symptoms of middle ear inflammation.
3. The rapid onset of symptoms such as ear pain (otalgia), fever, irritability,
and/or purulent discharge in the ear (otorrhea).
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• Identification of middle ear effusion and inflammation requires clear visualization of the tympanic membrane. Middle ear effusion is diagnosed
when otoscopic examination reveals bulging or fullness of the tympanic
membrane, decreased tympanic membrane mobility during pneumatic otoscopy, or opacification/ cloudiness that is not caused by scarring.
•
1.
2.
3.
4.
5.

Otoscopic findings:
Bulging of the tympanic membrane
Yellow, white, or bright red color
Opacification of eardrum
Impaired visibility of ossicular landmarks
Squamous exudate

• When middle ear effusion is accurately identified, the clinician must discern whether the child has AOM or a more common condition called otitis
media with effusion (OME).
• Rapid symptom onset is the distinguishing feature of AOM. Otitis media with
effusion (OME) is defined as fluid in the middle ear without the rapid onset
of ear infection symptoms, is often misdiagnosed as AOM. The distinction
is important because antibiotic therapy is not recommended for OME [4].

4. Management
• The initial management of AOM for all children should include an evaluation for pain and appropriate treatment.
• In addition to pain relief, antibiotic therapy should be considered.
• The decision to initiate an antibiotic is based on the certainty of the diagnosis, the child’s age, the severity of illness, and the feasibility of follow-up.

4.1. Symptomatic therapy

Analgesics and antipyretics are appropriate to relieve the ear pain and fever
that commonly accompany AOM. Acetaminophen or ibuprofen can be used as
analgesic for children with AOM.
1. Acetaminophen 10-15 mg/kg every 4-6 hours (maximum 5 doses per day)
can be given to children of all ages, including infants less than 6 months
of age.
2. Ibuprofen 5-10 mg/kg every 6-8 hours is recommended for infants and
children 6 months of age and older. Ibuprofen can be particularly useful at
night because of the longer duration of action [7, 8].
3. Ear drops containing benzocaine and antipyrine may provide some relief
of ear pain.
Page
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4. Draining fluid from the middle ear through an incision in the tympanic
membrane (tympanostomy) may relieve severe pain caused by pressure.
5. Antihistamines and decongestants are not recommended for the treatment
of AOM because of lack of evidence for efficacy and the potential for adverse effects. And antibiotic ear drops are also not recommended for the
treatment of AOM.

4.2. Antibiotic treatment guidelines
4.2.1. Watchful waiting

• Based on the available evidence, guidelines endorse observation as an option for selected children with uncomplicated AOM [4, 9]. See table 2.
1. Specifically, observation is an option for children two years of age or older
who have:
a ) An uncertain diagnosis of AOM, or
b ) A certain diagnosis and non-severe illness (defined as mild ear pain
and fever < 102.20 F [39ºC] in the last 24 hours).
2. Observation is also endorsed as an option for younger children (aged 6 months
- 2 years) who have an uncertain diagnosis and non-severe illness [9].
• A 2-3 days delay in antibiotic therapy for children who do not improve
during watchful waiting does not appear to increase the severity of AOM
or the frequency of complications such as temporary hearing loss [10].
• A comparison of initial observation with immediate antibiotics reported no
difference in ear pain or fever 11-14 days after diagnosis or in the frequency of unscheduled visits for medical care 30-40 days after diagnosis [11].
• If the child is no better or is worse 48-72 hours after diagnosis, antibiotic
therapy is initiated. Appropriate follow-up mechanisms should be arranged
to monitor children if initial observation is employed.

4.2.2. Antibacterial therapy

• Antibiotic therapy should be initiated immediately for all children younger than
6 months of age, and all children with a certain diagnosis and severe illness
(i.e., moderate to severe ear pain or fever ≥ 102.20F [39° C]). See table 2.

4.2.3. Choice of antibacterial therapy

1. High-dose amoxicillin 90 mg/kg/day is recommended for first-line antibacterial therapy in children with AOM and non-severe illness.
2. High-dose amoxicillin/clavulanate is recommended as the first-line agent
for children with severe illness or upon failure of high dose amoxicillin.
Refer to table 3 and 4 for treatment options.
3. A 1 - 3 day course of ceftriaxone (50 mg/kg), given intramuscularly or inPage
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travenously once daily, is an option for children unable to take medications
by mouth.
4. For duration of therapy, please refer to table 5.
5. Amoxicillin frequently causes a red, non-itchy, maculopapular rash, especially in patients with viral infections. If the rash does not appear to be a
hypersensitivity reaction and does not recur with subsequent courses of
amoxicillin, then amoxicillin should be continued. In contrast, if the rash
is associated with hypersensitivity reaction; typically urticarial (i.e., hivelike), then treatment will be according to penicillin allergy type, see table 3.

4.2.4. Penicillin Allergy

• Options for the treatment of AOM in penicillin allergic children will be:
1. Azithromycin
2. Ceftriaxone
3. Cefuroxime
4. Clindamycin
5. Erythromycin/sulfisoxazole*
6. Trimethoprim/sulfamethoxazole
7. Cefdinir*
8. Cefpodoxime*
9. Clarithromycin*
Refer to table 3 and 4 for the doses and when to be use

4.3. Evaluation of therapeutic outcomes

• The symptoms of AOM should begin to improve in the next 24 hours after
an antibiotic is initiated. Treatment failure is defined as lack of improvement 48-72 hours after initiating therapy. If initial antibiotic therapy fails,
a change to another antibiotic active against the likely causative bacteria
should be made.

• For patients treated with high dose amoxicillin as initial therapy, then
guidelines recommend switching to high dose amoxicillin/clavulanate.
• If high dose amoxicillin/clavulanate was used for initial therapy, a 3-day
course of parenteral ceftriaxone is recommended because of its superior in
vitro activity against S. pneumoniae compared with alternative antibiotics
[4, 9].
• If AOM does not respond to a second antibiotic, then options include tympanocentesis to identify the causative bacteria or clindamycin, if a resistant
S. pneumoniae infection is suspected [9].
• Refer to table 3 for the treatment options.
Page
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4.4. Acute otitis media complications

• Complications of acute otitis media are infrequent but include mastoiditis,
bacteremia, meningitis, increased intracranial pressure, and auditory sequelae with potential for speech and language impairment.
• Initial diagnostic workup of complicated acute otitis media is usually triggered by a history and physical examination that is incongruent with a
standard middle ear infection. A complete head and neck exam should be
performed with attention to the otoscopic exam and the cranial nerve exam.
For patients with high suspicion of meningitis, a Kernig’s and Brudzinski’s
sign should be checked. A fundoscopic exam may reveal signs of intracranial pressure. The workup usually includes a computerized tomography
(CT) scan of the temporal bones with contrast. In patients that are suspected of having a sinus thrombosis, magnetic resonance venography may be
performed. A complete blood count with differential and an erythrocyte
sedimentation rate are often performed. Audiogram should be performed
when feasible to evaluate for sensorineural hearing loss associated with
labyrinthitis.

4.5. Prophylaxis of recurrent infections

• Recurrent otitis media is defined as at least three episodes in 6 months or
at least four episodes in 12 months. Recurrent infections are of concern because patients younger than 3 years of age are at high risk for hearing loss
and language and learning disabilities. But antibiotics are not preferred for
AOM prophylaxis.

• Vaccination against influenza and pneumococcus may decrease the risk of
acute otitis media, especially in those with recurrent episodes. Two vaccines have been shown to potentially reduce the incidence of AOM, the
influenza vaccine and the pneumococcal vaccine.
• Annual immunization against influenza is recommended for all children
6 months through 4 years of age [12]. In addition to preventing the flu,
immunization appears to reduce the incidence of AOM by about one-third
in children over the age of 2 years [13, 14].
• Also, the conjugated pneumococcal vaccine is recommended for routine
immunization of all children 23 months of age and younger to prevent
invasive S. pneumoniae infections (e.g., meningitis). This vaccine also reduces the incidence of AOM (by about 6%), with a greater reduction in
children with more frequent episodes [15]. It has also reduced the need for
tympanostomy tube placement.
Page 10
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5. Pharmacology of selected drugs [16]
5.1. Amoxicillin

Amoxicillin is a penicillin antibiotic, it inhibits bacterial cell wall synthesis
by binding to one or more of the penicillin-binding proteins (PBPs). Used for
the treatment of otitis media, sinusitis, and infections caused by susceptible organisms involving the upper and lower respiratory tract, skin, and urinary tract;
prophylaxis of endocarditis in patients undergoing surgical or dental procedures;
and as a part of a multidrug regimen for H. pylori eradication. Amoxicillin main
side effects are: agitation, anxiety, behavioral changes, confusion, dizziness,
headache, hyperactivity, insomnia, seizure, acute exanthematous, pustulosis,
erythamtous maculopapular rash, erythema multiforme, candidiasis, urticaria,
black hairy tongue, diarrhea, hemorrhgic colitis, nausea, tooth discoloration,
vomiting, anemia, acute cytolytic hepatitis, agranulcytosis, anaphylaxis, and serum sickness-like reaction .

5.2. Amoxicillin/Clavulanate

Amoxicillin is a penicillin antibiotic, amoxicillin inhibits bacterial cell wall
synthesis by binding to one or more of the penicillin-binding proteins (PBPs).
While clavulanic acid binds and inhibits beta-lactamases that inactivate amoxicillin resulting in amoxicillin having an expanded spectrum of activity. Used for
the treatment of otitis media, sinusitis, and infections caused by susceptible organisms involving the upper and lower respiratory tract, skin and skin structure,
and urinary tract; spectrum same as amoxicillin with additional coverage of beta-lactamases producing B. catarrhalis, H. influenzae, N. gonorrheae, and S. aureus (not MRSA). Amoxicillin/Clavulanate main side effects are: mild diarrhea,
gas, stomach pain (nausea or vomiting), headache, skin rash or itching, white
patches in mouth or throat, and vaginal yeast infection (itching or discharge).

5.3. Cefuroxime

Cefuroxime is a cephalosporin antibiotic. Cefuroxime inhibits bacterial cell
wall synthesis by binding to one or more of the penicillin-binding proteins (PBPs).
Used in the treatment of infections caused by staphylococci, group B streptococci,
H. influenzae (type A and B), E. coli, Enterobacter, Salmonella, and Klebsiella,
treatment of susceptible infections of the upper and lower respiratory tract, otitis
media, urinary tract, uncomplicated skin and soft tissue, bone and joint, sepsis, uncomplicated gonorrhea, and early Lyme disease, surgical prophylaxis. Cefuroxime
main side effects are: Diarrhea that is watery or bloody, fever, chills, body aches,
chest pain, fast or pounding heartbeats, unusual bleeding, blood in the urine, seizure, and headache with a severe blistering, swelling, weight gain, feeling short
of breath, or painful or difficult urination, urinating less than usual or not at all.
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Less serious side effects may include: nausea, vomiting, stomach pain,
mild diarrhea, gas, upset stomach, cough, stuffy nose, stiff or tight muscles,
muscle pain, joint pain or swelling, headache, drowsiness, feeling restless,
irritable, or hyperactive, diaper rash in an infant taking liquid cefuroxime,
mild itching or skin rash.
5.4. Ceftriaxone

Cefuroxime is a cephalosporin antibiotic. Cefuroxime inhibits bacterial cell
wall synthesis by binding to one or more of the penicillin-binding proteins (PBPs).
Used in the treatment of lower respiratory tract infections, acute bacterial otitis
media, skin and skin structure infections, bone and joint infections, intra-abdominal and urinary tract infections, pelvic inflammatory disease (PID), uncomplicated gonorrhea, bacterial septicemia, and meningitis, used in surgical prophylaxis.
Ceftriaxone main side effects are: diarrhea that is watery or bloody, fever, chills,
swollen glands, rash or itching, joint pain, or general ill feeling, white patches on
the lips, unusual bleeding (nose, mouth, vagina, or rectum), purple or red pinpoint
spots under skin, skin rash, bruising, severe tingling, numbness, pain, muscle
weakness. Less serious side effects may include: a hard lump where the injection
was given, nausea, vomiting, upset stomach, headache, dizziness, overactive reflexes, pain or swelling in your tongue, sweating; or vaginal itching or discharge.

5.5. Azithromycin

Azithromycin is a macrolide antibiotic. Azithromycin inhibits RNA-dependent protein synthesis at the chain elongation step, binds to the 50S ribosomal
subunit resulting in blockage of transpeptidation. Used in the treatment of acute
otitis media due to H. influenzae, M. catarrhalis, or S. pneumoniae, pharyngitis/tonsillitis due to S. pyogens, treatment of mild-to-moderate upper and lower
respiratory tract infections, infections of the skin and skin structure, community-acquired pneumonia, pelvic inflammatory disease (PID), pharyngitis/tonsillitis, and sexually-transmitted diseases (urethritis/ cervicitis). Azithromycin main
side effects are: diarrhea that is watery or bloody, chest pain, uneven heartbeats,
nausea, stomach pain, fever, loss of appetite, dark urine, clay-colored stools,
and jaundice. Less serious azithromycin side effects may include: mild nausea,
vomiting, diarrhea, constipation, stomach pain or upset, dizziness, tired feeling,
or headache, nervous feeling, sleep problems (insomnia), vaginal itching or discharge, mild itching or skin rash, ringing in your ears, problems with hearing; or
decreased sense of taste or smell.

Page 12

Standard Treatment Guideline For Acute Otitis Media

5.6. Clindamycin
Clindamycin is a lincosamide antibiotic. Clindamycin reversibly binds to 50S
ribosomal subunits preventing peptide bond formation thus inhibiting bacterial
protein synthesis, bacteriostatic or bactericidal depending on drug concentration,
infection site, and organism. Clindamycin main side effects are: diarrhea that is
watery or bloody, jaundice, urinating less than usual or not at all, fever, chills,
body aches, flu symptoms, sores in mouth and throat, skin rash with severe tingling, numbness, pain, muscle weakness, easy bruising, and unusual bleeding
(nose, mouth, vagina, or rectum). Less serious clindamycin side effects may include: change in bowel habits (especially in older adults), mild nausea, vomiting,
or stomach pain; joint pain; vaginal itching or discharge; mild rash or itching; or
irritation in throat.

Page 13

6. References:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

18.

Nawarskas, J.J., Pharmacotherapy: A Pathophysiologic Approach, 8th Edition
(December). Ann Pharmacother.
Teele, D.W., J.O. Klein, and B. Rosner, Epidemiology of otitis media during the
first seven years of life in children in greater Boston: a prospective, cohort study.
J Infect Dis, 1989. 160(1): p. 83-94.
Ruohola, A., et al., Microbiology of acute otitis media in children with tympanostomy tubes: prevalences of bacteria and viruses. Clin Infect Dis, 2006.
43(11): p. 1417-22.
Diagnosis and management of acute otitis media. Pediatrics, 2004. 113(5): p.
1451-65.
Grzegorowski, M. and J. Szydlowski, [Acute otitis media in children]. Pol
Merkur Lekarski, 2005. 19(111): p. 494-6.
Daly, K.A. and G.S. Giebink, Clinical epidemiology of otitis media. Pediatr Infect Dis J, 2000. 19(5 Suppl): p. S31-6.
Mayoral, C.E., et al., Alternating antipyretics: is this an alternative? Pediatrics,
2000. 105(5): p. 1009-12.
Del Vecchio, M.T. and E.R. Sundel, Alternating antipyretics: is this an alternative? Pediatrics, 2001. 108(5): p. 1236-7.
Neff, M.J., AAP, AAFP release guideline on diagnosis and management of acute
otitis media. Am Fam Physician, 2004. 69(11): p. 2713-5.
McCormick, D.P., et al., Nonsevere acute otitis media: a clinical trial comparing outcomes of watchful waiting versus immediate antibiotic treatment. Pediatrics, 2005. 115(6): p. 1455-65.
Spiro, D.M., et al., Wait-and-see prescription for the treatment of acute otitis
media: a randomized controlled trial. JAMA, 2006. 296(10): p. 1235-41.
Influenza vaccination coverage among children aged 6-59 months--six immunization information system sentinel sites, United States, 2006-07 influenza season. MMWR Morb Mortal Wkly Rep, 2007. 56(37): p. 963-5.
Clements, D.A., et al., Influenza A vaccine decreases the incidence of otitis media in 6- to 30-month-old children in day care. Arch Pediatr Adolesc Med, 1995.
149(10): p. 1113-7.
Heikkinen, T., Role of viruses in the pathogenesis of acute otitis media. Pediatr
Infect Dis J, 2000. 19(5 Suppl): p. S17-22; discussion S22-3.
Fireman, B., et al., Impact of the pneumococcal conjugate vaccine on otitis media. Pediatr Infect Dis J, 2003. 22(1): p. 10-6.
Gunderson, H.D., Drug Information Handbook for Oncology: A Complete
Guide to Combination Chemotherapy Regimens, 9th Edition (July/August). Ann
Pharmacother.
Vernacchio, L., R.M. Vezina, and A.A. Mitchell, Management of acute otitis
media by primary care physicians: trends since the release of the 2004 American Academy of Pediatrics/American Academy of Family Physicians clinical
practice guideline. Pediatrics, 2007. 120(2): p. 281-7.
Otitis media with effusion. Pediatrics, 2004. 113(5): p. 1412-29.

Page 14

Standard Treatment Guideline For Acute Otitis Media
19. Dowell, S.F., et al., Acute otitis media: management and surveillance in an era of
pneumococcal resistance--a report from the Drug-resistant Streptococcus pneumoniae Therapeutic Working Group. Pediatr Infect Dis J, 1999. 18(1): p. 1-9.
20. Glasziou, P.P., et al., Antibiotics for acute otitis media in children. Cochrane
Database Syst Rev, 2004(1): p. CD000219.
21. Granstrom, G., [“Wait-and-see” in acute otitis media. An effective method for
antibiotics use reduction--but a follow up is necessary]. Lakartidningen, 2006.
103(48): p. 3798.
22. Johnson, J.R., Wait-and-see prescription for acute otitis media. JAMA, 2007.
297(2): p. 152; author reply 152-3.
23. Lieberthal, A.S., Acute otitis media guidelines: review and update. Curr Allergy
Asthma Rep, 2006. 6(4): p. 334-41.
24. Rosenfeld, R.M., et al., Clinical practice guideline: Otitis media with effusion.
Otolaryngol Head Neck Surg, 2004. 130(5 Suppl): p. S95-118.
25. Sakran, W., et al., Acute otitis media in infants less than three months of age:
clinical presentation, etiology and concomitant diseases. Int J Pediatr Otorhinolaryngol, 2006. 70(4): p. 613-7.
26. Saphyakhajon, P. and G. Greene, Alternating acetaminophen and ibuprofen in
children may cause parental confusion and is dangerous. Arch Pediatr Adolesc
Med, 2006. 160(7): p. 757; author reply 757-8.

Page 15

7. Tables and charts

Table 1: Acute otitis media risk factors [2, 6]
7.1.

Non-Modifiable

•
•
•
•
•
•
•
•
•
•
•

Modifiable

Can be modified to decrease the risk of
Acute Otitis Media
• Day care center attendance
Genetic susceptibility
• Pacifier use beyond the first six
Family history of recurrent AOM
months of life
Premature birth
• Secondhand tobacco smoke exMale gender
posure
Presence of siblings in the
• Bottle-feeding in the supine pohousehold
sition
Low socioeconomic status
Recent viral respiratory illness
Nasopharyngeal colonization with
middle ear bacterial pathogens
Cleft palate or other craniofacial abnormalities
Allergies
Winter season
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7.2. Table 2: Criteria for initial antibiotic therapy or observation
for children with Acute Otitis Media [4, 9]

Age

Certain diagnosis of
AOM

Uncertain diagnosis
of AOM

Less than 6 months Antibiotic therapy

Antibiotic therapy

6 months - 2 years Antibiotic therapy

Antibiotic therapy if severe
illness; initial observation if
non-severe illness

2 years or older

Antibiotic therapy if severe
illness; initial observation if Initial observation
non-severe illness

Certain diagnosis meets all 3 criteria:
1) Rapid symptom onset,
2) signs of middle ear effusion (fluid),
3) signs and symptoms of middle ear inflammation.
• Severe illness: moderate to severe ear pain or fever >102.2°F (39 °C).
• Non-severe illness: mild ear pain and fever < 102.2 °F (39 °C) in the
last 24 hours.
• Observation is an appropriate option only when follow-up can be ensured and antibiotic therapy started if symptoms persist or worsen.
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7.3. Table 3: Acute otitis media treatment recommendations [4, 9]

Recommended antibacterial agents for Acute Otitis Media
Temperature At diagnosis for patients being Clinically defined treatment failure Clinically defined treatment failure
≥ 39°C and/or treated initially with antibacterial at 48 to 72 hours after initial man- at 48 to 72 hours after initial mansevere Otalgia agents
agement with observation option
agement with antibacterial agents

Recommended

No

Yes

Page 18

Amoxicillin,
80-90 mg/kg
per day

Amoxicillinclavulanate,
90
mg/kg
per day of
amoxicillin,
with 6.4 mg/
kg per day of
clavulanate

Alternative for pen- Recommended
icillin allergy

Non-type I:
Cefdinir,
Cefuroxime,
Cefpodoxime
Type I:
Azithromycin,
Clarithromycin

Amoxicillin,
80-90 mg/kg
per day

Ceftriaxone,
or 3 days

Amoxicillinclavulanate,
90
mg/kg
per day of
amoxicillin,
with 6.4 mg/
kg per day of
clavulanate

1

Alternative
for Recommended
penicillin allergy

Non-type I:
Cefuroxime,
Type I:
Azithromycin,

Ceftriaxone,
1-3 days

Alternative
for
penicillin allergy

Amoxicillinclavulanate,
80-90
mg/
kg per day of
amoxicillin
component,
with 6.4 mg/
kg per day of
clavulanate

Non-type I:
Ceftriaxone, 3
days
Type I:
Clindamycin

Ceftriaxone, 3
days

Tympanocent e s i s ,
Clindamycin
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7.4. Table 4: Antibiotic treatment options for acute otitis media in
children [3, 9, 17]

Antibiotic
Amoxicillin

Usual dose

Comments

80-90 mg/kg/day P.O in 2 Recommended as the
divided doses
1st line antibiotic for
children with non severe
illness.

A m o x i c i l l i n / 90 mg/kg/day amoxicillin, Recommended as the 1st
C l a v u l a n a t e 6.4 mg/kg/day clavulanate line antibiotic if severe
P.O in 2 divided doses
illness (fever > 102.2oF
and/or moderate-severe
ear pain) or if coverage of
beta-lactamase producers
is desired.
Cefdinir*

Cefuroxime

Cefpodoxime*

14 mg/kg/day P.O in 1 or 2 Options for penicillindoses
allergic children if the
allergic reaction was not
immediate (type I; IgEmediated).
Parenteral
ceftriaxone
is
also an
30 mg/kg/day P.O in 2
alternative for patients
divided
doses
who will not adhere to
oral therapy or cannot
tolerate oral drugs (e.g.,
intolerable diarrhea).
10 mg/kg/day P.O once daily

Ceftriaxone

50 mg/kg IM given as a
single dose

Azithromycin

10 mg/kg on day 1 as a
single dose; then 5 mg/
kg/ day P.O once daily x
4 days

Clarithromycin*

Options for children
who have had an
immediate (type I)
allergic reaction to
penicillin. Less active
15 mg/kg/day P.O in 2 than the recommended
divided doses
beta-lactams against
common
causative
bacteria.

Adverse effects
• Diarrhea is common (more
with amoxicillin/clavulanate
than amoxicillin alone). Other
adverse effects include nausea,
vomiting, upset stomach,
abdominal pain, rash (non
hypersensitivity type).
• Severe rash or StevensJohnson
syndrome
(hypersensitivity skin reaction)
and pseudomembranous colitis
are
uncommon.
• Adverse effects include
diarrhea, nausea, vomiting,
upset stomach, abdominal pain,
rash
(non-hypersensitivity
type).
• Severe rash or StevensJohnson
syndrome
(hypersensitivity skin reaction)
and pseudomembranous colitis
are
uncommon.
• Ceftriaxone may cause pain
at the injection site.
* Symptoms suggestive of
gall bladder disease have been
reported.

• Abdominal pain, nausea,
vomiting, diarrhea.
•
Allergic
reactions,
prolonged QT interval,
and
arrhythmias
are
uncommon.
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Clindamycin

30-40 mg/kg/day P.O in 3 Option for children who
divided doses
have had an immediate
(type I, IgE-mediated)
allergic
reaction
to
penicillin,
when
S.
pneumoniae (including
penicillin
resistant
strains) is the suspected
cause.

• Side effects include rash,
nausea, vomiting, diarrhea,
abdominal
pain,
painful/
ineffective
defecation.
•
Severe
diarrhea
and
pseudomembranous colitis are
uncommon.

7.5. Table 5: Duration of antibacterial therapy

Age
< 2 years
2-6 years
>6 years

Severity

Antibiotic

High dose
amoxicillin or high
Mild – Moderate dose amoxicillin/
clavulanate
Ceftriaxone
Severe
Mild – Severe

Duration of
therapy

5-10 days
5-10 days *
5-7 days

1-3 days **

* More severe the illness, longer duration of treatment is needed.
** For children unable to take medications by mouth.

Page 20

Standard Treatment Guideline For Acute Otitis Media

7.6. Cart 1: Algorithm for the treatment of Acute Otitis Media
[1, 3, 4, 9, 11, 15-26]
Suspicion of AOM
Certain Diagnosis
1.
2.
3.

Uncertain Diagnosis

Rapid symptom onset
Signs of middle ear effusion
Signs and symptoms of middle ear inflammation.

1

Management

Antibiotic Therapy
Amoxicillin 80-90 mg/kg/
day P.O. in 2 divided doses
Or Amox/clav90 mg/kg/
day amoxicillin, 6.4 mg/kg/
day clavulanate P.O. in 2 divided doses

2
Initial observation
“Watchful Waiting”
If non-sever illness

Analgesics and Antipyretics

Treatment Failure
OR

Parenteral ceftriaxone
50 mg/kg IM given as a
single dose
If amox/clav was used first

High dose amoxicillin/
clavulanate
If amoxicillin was used
first

Penicillin Allergy
Type I
Azithromycin 10 mg/kg on
day 1 as a single dose; then
5 mg/kg/ day P.O. once daily x 4 days
OR
trimethoprim/ sulfamethoxazole

Symptomatic Therapy
To relieve the ear pain
and fever

Acetaminophen 10-15 mg/kg
Every 5-6 hours
Or
Ibuprofen 5-10 mg/kg
Every 6-8 hours

Management according to age
Table 1
Non–type I
Cefuroxime
30 mg/kg/day P.O. in 2
divided doses

Less than 6 months
Antibiotic therapy

6 months - 2 years
Antibiotic therapy if
severe illness or initial observation if
non-severe illness

2 years or older
Initial observation
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Standard Treatment Guideline (STG) For
Anemia in Chronic Kidney Disease
1. Introduction
Chronic kidney disease (CKD) is a progressive irreversible loss of kidney
function over several months to years, characterized by gradual replacement of
normal kidney architecture with interstitial fibrosis [1]. In general; the main causes of CKD are hypertension and diabetes. Age is also a main factor for kidney
deterioration. With age; glomerular filtration rate (GFR) declines even in people
without CKD. For example; among people without CKD, the average GFR decreases from 116 to 75 mL/min/1.73 m2 between age 20-29 and age 70 and older.
The prevalence of CKD increases from less than 5% to more than 45% from age
20 years to age 70 years and older, respectively [2-4]. CKD is classified into
five major classes according to GFR and the pathophysiology of kidney. Table 1
shows the classification and criteria for each stage. Kidney failure or stage 5 is
the most sever stage which occurs when GFR reaches < 15 mL/min/1.73m2, and
patients may need dialysis [5].
Patients with CKD suffer from several complications including cardiovascular,
neurologic, hematologic (anemia), musculoskeletal, electrolytes abnormalities,
and bone and immunologic complications. All of these complications worsen as
kidney function declines. Management of complications should go parallel with
CKD management. In this guideline we will focus on the management of anemia
in CKD [6-11].
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Anemia in chronic kidney disease
The World Health Organization (WHO) defines anemia in CKD as a hemoglobin (Hb) concentration in both men and postmenopausal women lower than 13.0
g/dL, and lower than 12.0 g/dL in other patients [10, 12-14]. It is caused by decreased renal production of erythropoietin (EPO), a hormone that stimulates the
bone marrow to produce red blood cells (RBCs) [15, 16]. The prevalence of anemia in CKD is correlated with the degree of renal dysfunction. Anemia in CKD is
almost always present in stages 3-5 CKD. More than 26% of patients with a GFR
greater than 60 mL/min/1.73 m2 are estimated to have anemia and the number
increases to 75% in patients with a GFR less than 15 mL/min/1.73 m2. A number
Page 27

of other factors may contribute to the development of anemia, including deficiencies in vitamin B12 or folate, hemolysis, bleeding, or bone marrow suppression
[3, 11-13, 15, 16].

3. Diagnosis and evaluation
Physicians should start thinking about anemia in CKD when their patients’
GFR declines to 60 mL/min/1.73m2 or less. Anemia in CKD is almost a diagnosis of exclusion after ruling out iron deficiency and other causes of anemia
[1, 10]. A minimal workup is recommended before starting therapy: a complete
blood cell count (CBC), red blood cell indices, a reticulocyte count, iron measurements (serum iron, total iron-binding capacity, percent transferrin saturation
and serum ferritin), and testing for occult blood in the stool. The National Kidney
Foundation (NKF) recommends a workup to evaluate anemia in patients with
CKD, and if Hb is less than or equal to 12.5 g/dL in men and postmenopausal
women, and less than or equal to 11 g/dL in premenopausal women and prepubertal patients; then a complete workup should be done. See table 2 for anemia
workup in CKD [1, 10, 17-20].

4. Management
The desired outcomes of anemia in CKD management are:
1. To slow the progression of CKD
2. To increase oxygen-carrying capacity
To achieve these goals, one must have adequate iron, folate, vitamin B12, and
sufficient levels of erythropoiesis stimulating agents (ESAs). Other causes that
contribute to worsening of anemia, such as blood loss and other factors that cause
resistance to ESA therapy should also be identified and corrected [1, 6, 7, 9, 10].

4.1. Treatment targets and monitoring parameters
Hemoglobin (Hb) is the preferred monitoring parameter for anemia in CKD
because hematocrit fluctuates with volume status and may be falsely elevated if
the blood sample has been stored for a long period of time, and Hb target levels
should be between 11-12 g/dL. Other parameters essential in the management of
anemia in CKD are transferrin saturation percent (TSat) > 20% and ferritin 100500 ng/ml. Table 3 shows the parameters to be monitored during management of
anemia in CKD. No upper levels for iron indices have been clearly established.
However, the risk of iron overload always needs to be considered and monitored
with intravenous (IV) iron supplementation but still there is insufficient evidence
to recommend routine administration of IV iron if the patient’s serum ferritin
level is greater than 500 ng/ml [1, 6, 7, 9, 17-19, 21-23].
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4.2. Non-pharmacological treatment
Non-pharmacologic therapy for anemia in CKD includes maintaining adequate
dietary intake of iron. However, the oral iron intake from dietary sources alone
is generally insufficient to meet the increased iron requirements that are needed
when erythropoietin therapy is initiated [17-20].

4.3. Pharmacological treatment
Pharmacologic therapy for anemia in CKD includes chronic therapy with erythropoiesis stimulating agents (ESA) to correct erythropoietin deficiency, and iron
supplementation to prevent iron deficiency caused by ongoing blood loss and increased iron demands associated with the initiation of erythropoietic therapy [1].

4.3.1. Guidelines for iron supplementation
Dosing and administration of iron supplementation; refer to table 4 for more
details [1, 17-20, 24-38]:
1. In patients with TSat < 20% and ferritin < 100 ng/mL (for non-dialysis
ND-CKD patients or patients on peritoneal dialysis PD-CKD) and ferritin
< 200ng/mL (for hemodialysis patients HD-CKD): administer 1 gm IV
iron in divided doses for all CKD anemic patients or 200 mg/day elemental
iron for ND-CKD and PD-CKD.
2. Patients at goal with TSat > 20% and ferritin >100 ng/mL (ND-CKD and
PD-CKD) and ferritin > 200 ng/mL (HD-CKD), administer maintenance
iron:
a. Weekly IV iron sucrose (50-100 mg) or sodium ferric gluconate (62.5125 mg) for HD-CKD patients.
b. Oral iron 200 mg/day of elemental iron or consider a change to IV iron
if necessary for PD-CKD and ND-CKD patients.
c. ESA therapy for all CKD anemic patients.
3. In patients with ferritin > 500 ng/mL:
a. Evaluate for other causes of increased ferritin.
b. Weigh risk/benefit of IV iron based on Hb and TSat.
c. ESA therapy.
4. In patients with iron restricted erythropoiesis (functional iron deficiency)
when TSat < 20% and ferritin 200-1200 ng/mL:
a. If Hb is not at goal consider an increase in dose and/or increase frequency of maintenance iron or a 1 gm course of IV iron.
b. Consider change to IV iron if patient is on oral therapy.
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--

Oral iron supplementation is preferred for patients who do not have a regular IV access, including patients with stage 3 and 4 CKD and those receiving peritoneal dialysis.
-- Despite using oral iron supplementation for these patients, they may need
IV iron supplementation periodically to meet the increased iron demands.
-- IV iron supplementation is preferred for patients on hemodialysis, and
those with insufficient GI absorption of oral iron. Options for iron supplementation whether oral or IV are shown in tables 5 and 6 [1, 17-20, 24-38].
To calculate the dose of iron sucrose please refer to table 7 [39].
-- Equations for Calculating Doses of Parenteral Iron:
In patients with iron-deficiency anemia:
-- Adults + children over 15 kg:
Dose (mL) = 0.0442 (desired Hb - observed Hb) × LBW + (0.26 × LBW),
LBW males = 50 kg + (2.3 × inches over 5 ft), LBW females = 45.5 kg + (2.3
× inches over 5 ft)
-- Children 5-15 kg
Dose (mL) = 0.0442 (desired Hb - observed Hb) × W + (0.26 ×W)
In patients with anemia secondary to blood loss (hemorrhagic diathesis or
long-term dialysis):
-- mg of iron = blood loss × hematocrit (where blood loss is in milliliters and
hematocrit is expressed as a decimal fraction) [1].

4.3.2. Guidelines for erythropoietic-stimulating agent (ESAs) therapy
Dosing and administration of ESAs depending on Hb levels; refer to table 8 for
more details [9, 17-20, 28, 29, 34-36, 40-47]:
1. Hb < 10-11 g/dL:
a . If patient is naïve to ESA administer epoetin alfa (IV or SC) 150-300
Units/kg/week in divided doses or darbepoetin alfa (IV or SC) 0.45
mcg/kg once weekly.
b . If patient is already receiving ESA therapy consider a 25% increase
in dose.
2. At goal, when Hb level is between 11-12 g/dL: no change in the patient’s
regimen and keep monitoring Hb 1-2 times per month.
3. Hb > 12 g/dL: if patient is receiving ESA therapy discontinue or reduce
dose by at least 25%.
When starting ESA therapy or after any modification in the doses, patients
should be monitored for any response: Hb at least once weekly until stable, then
1-2 times per month, and iron indices monthly for 3 months, then every 3 months.
If there was a poor response in Hb, the reasons behind the poor response should
be evaluated. Then after evaluation, next step will be to determine whether to
treat any underlying cause, or to increase ESA dose [17-19].
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The pharmacodynamics of epoetin and darbepoetin are important to be considered when evaluating response to therapy. With initiation of ESA therapy or a
change in dose, the Hb may begin to rise as the result of demargination of reticulocytes; however, it takes approximately 10 days before erythrocyte progenitor
cells mature and are released into the circulation. The Hb continues to increase
until the life span of the cells stimulated by epoetin or darbepoetin is reached
(mean 2 months; range 1 to 4 months in patients with ESRD). At this point a new
steady state is achieved (i.e. the rate at which they are leaving the circulation).
For this reason it is important to evaluate the Hb response over several weeks as
opposed to making changes in the dosing regimen prematurely [40, 45, 46].
Efficacy of ESA therapy is determined by the change in Hb after initiation of
therapy or following a dose adjustment, with the ultimate goal of achieving the target Hb of 11-12 g/dL. Patients will generally respond to ESA therapy in a dose-related fashion unless there are factors present that may cause resistance to therapy.
Failure to respond to therapy is defined when there has been a significant increase
in the ESA dose required to maintain a target Hb or a significant decrease in Hb at
a constant ESA dose, or when the Hb fails to increase greater than 11 g/dL despite
an ESA dose equivalent to epoetin greater than 500 Units/kg/wk [40, 45, 46].

4.4. Red blood cell transfusion
Red blood cell transfusions are currently a third-line treatment option for anemia in CKD. Red blood cell transfusions carry many risks and therefore should
only be used in selected situations, such as acute management of symptomatic
anemia, following significant acute blood loss, and prior to surgical procedures
that carry a high risk of blood loss, with the goal of preventing inadequate tissue
oxygenation or cardiac failure. Risks include alloimmunization, hyperviscosity,
viral transmission (requiring hepatitis A and B vaccination), volume and iron
overload, and transfusion reactions [17-19].

5. Evaluation of therapeutic outcomes
Iron status should be assessed every month during initial ESA therapy, and
every 3 months for those receiving a stable ESA regimen or for hemodialysis
patients not treated with an ESA. For all ESAs, the dose and subsequent adjustments of ESAs should be determined by the patient’s Hb level relative to the target Hb level, and the most recent observed rate of increase in Hb level. Hb should
be monitored at least monthly in patients receiving ESA therapy, although more
frequent monitoring (e.g., every 2 weeks) is warranted after initiation of an ESA
or following a dose change until the Hb is stable [17-19].
The response to ESA therapy should be evaluated at least over 2 to 4 weeks
before a change in the dose of epoetin alfa or darbepoetin alfa is made. If the
change in Hb is < 1 g/dL over a 4 week time period, the dose of the ESA should
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be increased by 25%. If the change in Hb is > 1 g/dL over a 2 week time period,
the dose of epoetin alfa or darbepoetin alfa should be reduced by 25%. New FDA
and CMS recommendations now advise health care providers to withhold ESA
therapy if the Hb is > 12 g/dL [48, 49].
When measuring iron status for patients on iron sucrose; depending on Tsat
and ferritin levels, iron sucrose should be stopped 2 weeks before the test. If
patients have an iron overload (defined as being present when the serum ferritin
chronically remains above 1,000 ng/mL or above 500 ng/mL) then iron chelation agents should be used to prevent the accumulation of iron reaching harmful levels by matching iron intake from blood transfusion, with iron excreted
by iron chelation. The initiation of chelation therapy is a decision that has to be
individualized. In general, transfusions exceeding 100 ml/kg of body weight are
reasonable enough to merit thorough evaluation and probable initiation [17-19,
48, 49]. Agents that can be used are: (1) Deferasirox: is preferred by patients due
to convenient once-daily oral administration and its cost-effectiveness. (2) Deferoxamine is a parenteral drug that requires S.C. or I.V. infusions.

5.1. Hyporesponse to ESA and iron therapy
Patients with anemia in CKD should undergo evaluation for specific causes of
hyporesponse if Hb level is persistently less than 11 g/dL when ESA doses are
equivalent to epoetin greater than 500 IU/kg/wk [50].
Factors associated with persistent failure to achieve target Hb levels for at least
6 months despite using ESA therapy:
• Persistent iron deficiency
• Frequent hospitalization
• Hospitalization for infection
• Temporary catheter insertion
• Permanent catheter insertion
• Hypoalbuminemia
• Elevated C-reactive protein level.
Other disorders also may be identified among hyporesponsive patients. Unfortunately, they also are found among those who do not meet criteria for hyporesponsiveness, and they also represent neither frequent nor elusive diagnoses [50]:
• Pancytopenia/aplastic anemia
• Hemolytic anemia
• Chronic blood loss
• Cancer, chemotherapy, or radiotherapy
• Inflammatory disease
• Acquired immune deficiency syndrome
• Infection.
Page 32

Standard Treatment Guideline For Anemia in Chronic Kidney Disease

6. Pharmacology of selected drugs
6.1. Erythropoiesis Stimulating Agents (ESAs)
ESAs are glycoproteins manufactured by recombinant DNA technology that
have the same biologic activity as endogenous erythropoietin. Since 1989, epoetin alfa has been the mainstay of therapy for anemia in CKD and substantially
reduced the percentage of patients dependent on transfusion for management of
anemia. Darbepoetin alfa was approved for treatment of anemia in CKD in September 2001. The mechanism of ESAs’ action induces erythropoiesis by stimulating the division and differentiation of committed erythroid progenitor cells;
induces the release of reticulocytes from the bone marrow into the bloodstream,
where they mature to erythrocytes. There is a dose response relationship with
this effect. This results in an increase in reticulocyte counts followed by a rise in
hematocrit and hemoglobin levels. When darbepoetin alfa is administered IV or
SubQ; its half-life is ~3 times that of epoetin alfa concentrations [27, 51-53]. ESA
main side effects are: hypertension, thrombotic/vascular events, deep vein thrombosis, fatigue, fever, dizziness, headache, arthralgia, nausea, vomiting, diarrhea,
constipation, insomnia, edema, skin pain/reaction at injection site, seizures, pruritus, rash, hypotension, muscle spasm, infection, arrhythmia, angina/chest pain,
stroke, dehydration, and vascular access hemorrhage. [27].

6.2. Iron products
Iron products are preparations of iron taken either by mouth or given by injection, to correct iron deficiency in humans. Iron is an essential element. It is a
component of hemoglobin and many enzymes in the body. Iron is necessary for
transfer of oxygen in the body. Many forms of iron is available to treat patients
with iron deficiencies [27]: (1) Intravenous iron preparations: iron dextran*, iron
sucrose, and ferric gluconate*. (2) Oral iron preparations: ferrous fumarate*, ferrous gluconate*, ferrous sulfate, polysaccharide-iron complex*. Main iron products side effects are: dizziness, nausea or vomiting, diarrhea, fever, sweating, or
chills, soreness, pain, swelling, redness, or other reaction at the injection site,
muscle or joint pain or aches, metallic taste in the mouth, headache, stomach
upset, constipation, black or darker than normal appearing stools, and temporary
staining of the teeth [27].
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8. Tables and Charts
8.1 Table 1: Chronic kidney disease classification [2, 5]
Stage

Description

GFR (Ml/Min/1.73M2)

1

Kidney damage with normal or increased GFR

>90

2

Mild decrease in GFR

60-89*

3

Moderate decrease in GFR

30-59

4

Severe decrease in GFR

15-29

5

Kidney Failure

< 15 or dialysis

* May be normal, GFR: Glomerular Filtration Rate
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8.2 Table 2: Evaluation of anemia in chronic kidney disease [1, 10,
17-20]
Check Hb periodically
If Hb
For men and postmenopausal women less or equal to 12.5 g/dL
For other patients less or equal to 11 g/dL
No
No workup

Yes
Complete Workup
Normal
Treat with ESA if indicated

Iron deficiency

Yes
Treat with iron supplementation

Anemia not
corrected

No
Otherwise
abnormal
è Refer for
Hematology
workup

Anemia
corrected
è Periodic
Follow up

Hb: Hemoglobin, ESA: Erythropoiesis Stimulating Agent.

8.3 Table 3: Target parameters for anemia management in chronic
kidney disease [1, 6, 7, 9, 17-19, 21-23]
Parameter

Stage 1-5 CKD and peritoneal dialysis patients

Hb

11-12 g/dL

Tsat

>20%

Ferritin

> 100 ng/mL

CKD: Chronic Kidney Disease, Tsat: Transferrin Saturation percent
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8.4 Table 4: Algorithm for iron therapy in the management of anemia in CKD [1, 17-19, 24-38]
Measure Iron Indices : TSat & Ferritin
TSat < 20%
TSat > 20%
Ferritin < 100 ng/ml in ND- Ferritin > 100 ng/mL for
CKD or PD-CKD
ND-CKD or PD-CKD
Or
Or
< 200ng/mL HD-CKD
200 ng/mL in HD-CKD
AT GOAL

Administer supplementation
iron:

Administer maintenance
iron:

* Hemodialysis: Weekly
IV iron sucrose (50-100
* IV: 1 gm (*) in divided doses
mg) or IV sodium ferric
(sodium ferric gluconate or iron
gluconate (62.5-125
sucrose)
mg) => Titrate
*PO: 200 mg elemental iron
(consider in PD or early stage
CKD) patients without IV
access.

Iron restricted erythropoiesis?
TSat <20%
Ferritin
Ferritin 200-1200 n g / m l
ng/ml
(Functional Iron Deficiency)

1. If Hb not at goal
consider an increase
in dose and/or frequency of maintenance iron or 1 gm
course of IV iron

>500

1.Evaluate for
other causes
of increased
ferritin

2.Weigh risk/
benefit of IV
* Peritoneal dialysis and 2. Consider change iron based on
Non-dialysis: Attempt to IV iron if patient Hb and TSat
oral iron therapy, 200
on oral therapy
mg/day elemental
iron. Change to IV if
necessary

Iron indices at goal?

Yes
1. Administer
maintenance
iron as above

No
1. Administer
second 1 gm
course of IV
iron
2. Once at target iron indices, administer
maintenance
iron as above

Monitor iron indices monthly for 3 months, then every 3
months if Hb stable
Note: (*) 1 g is given either: a. first to give 500 mg over 3 hours, then the rest in second session.
b. 200-300 mg over 3 hours, for 3 sessions.

TSat: Transferrin Saturation percent, ND-CKD: Non-Dialysis Chronic Kidney Disease, PD-CKD: Peritoneal Dialysis Chronic Kidney Disease, HD-CKD:
Hemodialysis Chronic Kidney Disease, IV: Intravenous, Hb: Hemoglobin, PO:
Oral route
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8.5 Table 5: Oral iron preparations [1]
Iron product

Ferrous sulfate

Ferrous fumarate*

Ferrous gluconate*

Polysaccharide iron*

Common agents and avail- Amount of elemental Number of
able units
iron per unit
units per day
Fer-In-Sol (75 mg/0.6 ml)

75 mg

2-3

Feosol (200 mg)

50 mg

4

Ferrous sulfate, various
65 mg
preparations (325 mg)

3-4

Slow FE (160 mg)

50 mg

4

Ferrous fumarate, various
99 mg
preparations (300 mg)

2

Femiron (20 mg)

20 mg

10

Nephro-Fer (350 mg)

115 mg

2

Vitron-C (65-125 mg)

65 mg

3

Ferrous gluconate, various
36 mg
(325 mg)

6

Fergon (240 mg)

27 mg

6

Hytinic (150 mg)

150 mg

1-2

Niferex (50 mg)

50 mg

4

12 mg

17

Heme iron polypeptide* Proferrin-ES (12 mg)
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8.6 Table 6: Intravenous iron preparations [1]
Iron compounds

FDA-approved indications

Dose range

Iron Dextran*

Patients with iron deficiency in whom
oral iron is unsatisfactory

25-1000 mg

Ferric Gluconate*

Adult and pediatric HD patients age 6
years and older receiving ESA therapy

62.5-1000 mg

HD patients with CKD receiving ESA
therapy
Iron Sucrose

Nondialysis-CKD patients receiving or
not receiving ESA therapy

25-1000 mg

PD patients receiving ESA therapy

FDA: Food & Drug Administration, HD: Hemodialysis, PD: Peritoneal Dialysis
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8.7 Table 7: Protocol for intravenous iron sucrose administration
[39]
Total cumulative iron sucrose dose = number of 100 mg ampoules for Hb increase
Increase in Hb required (g/dl) i.e. Target Hb minus Actual Hb

Body Weight
(Kg)

1g

2g

3g

4g

5g

6g

7g

40

6

7

8

9

10

11

12

45

6

7

8

9

10

11

12

50

6

7

9

10

11

12

13

55

6

8

9

10

12

13

14

60

6

8

9

11

13

14

16

65

7

8

10

11

13

14

16

70

7

8

10

12

13

15

17

75

7

9

10

12

14

16

18

80

7

9

11

13

15

17

18

85

7

9

11

13

15

17

19

90

7

9

11

14

16

18

20

95

7

10

12

14

16

19

21

100

7

10

12

15

17

19

22

Hb: Hemoglobin, Kg: Kilogram
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8.8 Table 8: Algorithm for ESA in the management of anemia in
CKD [9, 17-20, 28, 29, 34-36, 40-47]
Monitor Anemia Status
Consider and treat as appropriate
Hb <10-11 g/dL

Hb > 12 g/dL

* If naïve to ESA therapy start
either:
1. Epoetin alfa (IV or SC): 150300 units/kg/week in divided doses
2. Darbepoetin alfa (IV or SC):
0.45 mcg/kg once weekly

If receiving ESA therapy
discontinue or reduce dose
by at least 25%

Hb 11-12 g/dL
AT GOAL

1. No changes in regimen
2. Monitor Hb 1-2 times
per month

* If receiving ESA therapy =>
Increase dose by 25%

MONITOR
* Hb at least once weekly until stable, then 1-2 times per month
* Iron indices monthly for 3 months, then every 3 months
Is there a poor response in Hb?
Yes
Are there reasons for resistance to erythropoietic therapy?
No
Is there a functional deficiency / iron restricted erythropoiesis (TSat <20% with
normal ferritin)?

Yes
Back to
Table
before

No
Increase dose of
ESA agent by
25%

No
MONITOR
* Hb 1-2 times per
month
* Iron indices every
3 months

Yes
Treat
underlying
causes

Hb: Hemoglobin, mcg/kg: Microgram per kilogram, IV: Intravenous, SC: Subcutaneous, TSat: Transferrin Saturation percent, ESA: Erythropoiesis Stimulating Agent,
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8.9 Chart 1: Algorithm for the management of anemia in CKD [1, 9,
17-20, 24-33, 35-38, 40-47]
Anemia in CKD
Treatment with ESA depending on Hb levels
Hb <10-11 g/dL

Hb 11-12 g/dL
AT GOAL

If naïve to ESA therapy start
either:
1. Epoetin alfa (IV or SC):
150-300 units/kg/week in
divided doses
2. Darbepoetin alfa (IV
or SC): 0.45 mcg/kg once
weekly

1. No changes in
regimen
2. Monitor Hb 1-2
times per month

* If receiving ESA therapy
=>
Increase dose by 25%

Treatment with
Iron depending
on Tsat & Ferritin
levels

TSat < 20%
Ferritin < 100 ng/ml nonHD or < 200 ng/ml HD

TSat > 20%
Ferritin > 100 ng/ml
or 200 ng/ml for HD
AT GOAL

Administer supplementation iron (IV or PO)

Administer maintenance iron

Monitor iron indices
monthly for 3 months,
then every 3 months if Hb
stable
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Hb > 12 g/dL
If receiving ESA
therapy discontinue
or reduce dose by at
least 25%

TSat <20%
Ferritin 200-1200 ng/
ml or > 500 ng/ml
1. If Hb not at goal consider
an increase in dose and/or frequency of maintenance iron
or 1 gm course of IV iron
2. Consider change to IV
iron if patient on oral therapy
OR
1. Evaluate for other causes
of increased ferritin
2. Weigh risk/benefit of IV
iron based on Hb and TSat

Standard Treatment
Guideline For
Pediatric Asthma
“Outpatient Settings”
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Pediatric Asthma in Outpatient Settings
1. Introduction

Asthma is a chronic inflammatory disorder affecting the airways of the lungs
caused by a combination of genetic and environmental factors [1, 2]. It is the
most common chronic illness in childhood [3]. Asthma is described as a disorder
involving numerous cells and cellular mediators. The interactions between these
components result in chronic inflammation in the airways with subsequent airflow obstruction, episodic, recurrent, and predominant symptoms [2]. The focus
in this guideline will be on the management of pediatric asthma in outpatient
settings.
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Etiology and risk factors

From an etiological point of view; the development of asthma is thought to occur early in life as a response to factors including genetics plus the environmental
interaction, yet the picture remains complex and incomplete [4]. A family history
of asthma is common. Environmental risk factors for the development of asthma
include exposure to second hand tobacco smoke in infancy and in utero, allergen
exposure, urbanization, respiratory syncytial virus infection, and decreased exposure to common childhood infectious agents [2, 5-8]. In addition to the classic
symptoms (cough, wheeze and shortness of breath), there are links between atopy, which is a state of hypersensitivity to environmental allergens and asthma.
However, not all atopic individuals develop asthma, nor do all patients with asthma exhibit atopy [4, 9]. Table 1 shows the most common asthma triggers.

3. Clinical presentation, diagnosis, and monitoring
3.1. Clinical presentation

Classic asthma is characterized by episodic dyspnea associated with wheezing.
In patients with asthma; airflow limitation is typically (but not always) reversible. Changes occurring in the airways include bronchoconstriction, edema, airPage 48
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way hyper-responsiveness, and airway remodeling. Patients may present with a
chronic persistent cough as their only symptom [2, 7].
Uncontrolled asthma with its inherent variability can progress to an acute
state. Patients may experience periods of minimal symptoms followed by
episodes of worsening symptoms, often related to season changes or trigger
exposure [2, 10]. Severe exacerbations may be associated with severe dyspnea,
shortness of breath, chest tightness, rapid heart rate, tachypnea, wheezes, and
pale or cyanotic skin. Patients often have difficulty speaking more than a few
words at a time during a severe exacerbation. Although asthma exacerbations
may resolve spontaneously, most require treatment. Exacerbation can progress
over several days or progresses rapidly over 1 to 2 hours [10].

3.2. Classification of asthma severity

Asthma is clinically classified according to the frequency of symptoms, forced
expiratory volume in 1 second (FEV1), and peak expiratory flow rate. A stepwise
approach of asthma management is currently based on four asthma severity categories; intermittent, mild persistent, moderate persistent and severe persistent
[2, 11].

1. Mild intermittent asthma

No daily medication is usually required. It is characterized by frequent or infrequent attacks, but of moderate severity, use of bronchodilators when needed, persistent airway obstruction not correlated with clinical symptoms, reduction of physical activity, night awakenings by asthma 1–2 nights a month, and
routine reduction in school attendance.

2. Mild persistent asthma

Normally, Pulmonary Function Tests (PFTs) basic anomalies are absent in mild
persistent asthma. There are asymptomatic periods between exacerbations;
symptoms often follow physical activity, exposure to environmental allergens
or respiratory infections, with a decrease in FEV1 of 20% or less.

3. Moderate persistent asthma

Moderate persistent asthma is characterized by two or more weekly acute asthma exacerbations with a 60%–80% PEF decrease and with PFT values up to
20% below existing readings or personal best.

4. Severe persistent asthma

Severe asthma increases the risk of the airways progressing into a persistent
and unresponsive airflow narrowing. Children with severe, despite appropriate
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treatment, often display PEF variations >30%–50% and PFT <60% of predicted or personal best, which can worsen during most severe exacerbations.
Table 2 and Table 3 describe the classification of asthma severity for children
of 0-4, and 5-11 age groups, respectively. These were done based on the differences in asthma impairment and risks in these age groups.

3.3. Diagnosis and monitoring

There is no single diagnostic test for asthma. The diagnosis of asthma is based
primarily on a good history of signs and symptoms. A diagnosis should be considered if: (1) wheezing is present. (2) There is a history of recurrent symptoms
such as cough, wheeze, difficulty breathing, and chest tightness. (3) Worsening
of symptoms at night (4) symptoms worsen in the presence of asthma triggers
as shown in table 1. The identification of asthma triggers is an important part of
asthma management. Hyperexpansion of the thorax sounds of wheezing or prolonged expiration, nasal swelling, increased nasal secretions, and atopic dermatitis are signs that may suggest a diagnosis of asthma upon physical examination.
To confirm a diagnosis; spirometry is the gold standard test used [2, 7]. The diagnosis is evidenced by reversibility of airflow obstruction (i.e. an increase in the
forced expiratory volume in 1 second (FEV1) of 12% or more from baseline after
short-acting bronchodilator administration). Repeat spirometry is recommended
to assess control. Home peak expiratory flow (PEF) monitoring has a place in the
assessment of a patient’s asthma control. Peak flow meters are available, and easy
to use following careful instruction [12]. Adjustment of patient’s medications is
based on PEF values in certain ranges or “zones.” Peak flow values greater than
80% of predicted personal best indicate good asthma control; other values may
indicate the need for medication changes. Values less than 50% should be considered an emergency that needs medical attention.

4. Management

The most effective treatment for asthma is identifying triggers, such as cigarette
smoke, pets, aspirin, and others (see table 1), and eliminating exposure to them

(life style modification). If trigger avoidance is insufficient, medical treatment is
recommended. Medical treatments used depend on the severity of illness and the
frequency of symptoms [13].

4.1. Goals of therapy

The ultimate goal of asthma management is maintenance of normal, or near
normal, lung function. This will improve quality of life and prevent asthma-related complications, reduce impairment through prevention of chronic and troublesome symptoms (coughing or breathlessness in the daytime, in the night, or
after exertion), reduce the need for a short-acting beta2-agonist (SABA) for quick
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relief of symptoms, and minimize the need for emergency department visits or
hospitalization, so that patients can be active all day and sleep well at night [2].

4.2. Assessment

The guidelines focus on the assessment of asthma severity and control in terms
of current and recent symptoms, the need for quick relief medication (see sections, 3.2 and 4.3.1), pulmonary function, and the frequency of exacerbations.
Table 4, table 5 outline the assessment of asthma control and recommended therapy adjustments for the same age groups (see section 6) [2].

4.3. Drug therapy and treatment algorithms

The National Asthma Education and Prevention Programme (NAEPP) guidelines recommend a stepwise approach to therapy in children with asthma. Charts
1 & 2 illustrate the medications recommended at each step in asthma patients
aged 0-4, & 5-11 years, respectively (see charts 1 & 2). The following sections
describe the specific role of each in the management of the disease. All of current medications can be categorized as either long-term control medications or
quick-relief (acute reliever) medications. Long-term control medications should
be taken on a daily basis to achieve and maintain control of persistent asthma.
These agents are aimed at suppressing the inflammatory responses involved in
asthma mechanism to prevent symptoms and exacerbation while quick relief
medications (also known as rescue therapy) are available to treat acute symptoms
and exacerbations [2, 14].

4.3.1. Quick relief (rescue) medications

Regardless of asthma severity or control, all patients need to have a quick-relief
(rescue) medication in the form of short acting B2-agonists (SABAs) to treat acute
exacerbations. They are the most effective and the first choice agents acting by
relaxing smooth muscle to produce their bronchodilating effects [15]. The available agent is salbutamol [14]. Typical SABA side effects include hypokalemia,
hyperglycemia, anxiety, insomnia and tachycardia. Children younger than 2 years
of age achieve clinically significant responses from nebulized salbutamol [16].
Oral SABAs such as salbutamol and terbutaline* have no role in the management
of asthma. Frequent administration of inhaled B2-agonists (every 20 minutes or
continuous nebulization) has been found to be superior to the same dosage administered at 1-hour intervals [17]. The use of SABAs on more than 2 days a
week may indicate inadequate asthma control. SABAs are also the treatment of
choice for the prevention of exercise-induced bronchospasm (EIB). Ipratropium
as anticholinergic isn’t preferred to SABAs. Furthermore, older adrenergic agonists, such as inhaled epinephrine, are not recommended as of cardiac stimulation
side effects despite their comparable outcomes to SABAs [18].
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4.3.2. Long – term medications
4.3.2.1.

Inhaled corticosteroids

4.3.2.2.

Inhaled, long-acting beta2-agonists (LABAs)

Inhaled corticosteroids (ICS) are the cornerstone of asthma therapy; they are
the preferred long-term control medications for persistent asthma. The principal
advantage of ICSs is their high topical potency to reduce lung inflammation with
minimal systemic activity [19]. All ICSs control asthma more effectively than
any other single long-term control medication. They exert their effect by reducing airway hyper-responsiveness and inhibiting the inflammatory cell activation
occurred in asthma [2, 14]. The response to ICSs is somewhat delayed; most
patients’ symptoms will improve in the first 1-2 weeks of therapy, and will reach
the maximum effect in 4-6 weeks, so they do not provide quick relief effects [20].
Their dosing varies depending on the product, type of device, and the severity of
the disease. Table 6 provides the available ICS agents with their pediatric doses
(see table 6). Local adverse effects from ICSs include oropharyngeal candidiasis
and dysphonia that are dose dependent. However, the use of a spacer device can
decrease the oral deposition and so decrease the severity of such side effects [2,
20]. Generally, ICSs are well tolerated and safe for long-term use. Growth suppression in children, osteoporosis, cataracts, and adrenal insufficiency are long
term side effects. These can be occurred in a sufficient high dose [2, 20, 21].
However, the benefits of ICSs outweigh the risk of growth delays and other potential long-term adverse effects.

The two LABAs, formetrol* and salmeterol* are recommended only for use in
combination with ICS for long-term control of symptoms in patients with moderate or severe persistent asthma. They are more B2 selective than salbutamol [22].
They have extended duration of action (12 or more hours) compared to SABAs.
LABAs have comparable safety and efficacy profiles. The principal difference
between them is that formetrol has a more rapid onset of action of 1-3 minutes,
while salmeterol has a slower onset of 10-20 minutes with no clinically significant therapeutic difference [8]. Patients treated with LABA monotherapy added
to usual therapy are at increased risk for severe life-threatening exacerbation and
asthma related-deaths [23]. LABAs side effects include tachycardia, tremor, and
hypokalemia [2, 14]. Most recently, in February 2010, the FDA has 4 recommendations to ensure the safe use of LABAs [24]:
1. The use of LABAs is contraindicated as monotherapy.
2. LABAs should only be used as alternative long-term in patients with inadequate control on other medications.
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3. LABAs should be used for the shortest duration of time.
4. Pediatric and adolescent patients who require LABA therapy in addition
to ICS should use combination product containing the 2 agents to ensure
compliance with both medications. Finally, the FDA believes the benefits
of LABAs outweigh risks when used appropriately, and they should remain available for those who need them [25].

4.3.2.3.

Leukotriene modifiers

4.3.2.4.

Mast cell stabilizers

4.3.2.5.

Immunomodulators

4.3.2.6.

Methylxanthines

Medications include the Leukotriene receptor antagonists (LTRAs): montelukast* and zafirlukast*, and the 5-lipoxygenase inhibitor zileuton*. Clinical
use of zileuton is limited due to potential hepatotoxicity [26, 27]. A major advantage of these drugs is that they are effective orally, and can be administered once
or twice daily [27]. LTRAs modestly improve lung function when used alone or
as add-on therapy to ICSs. They are reserved for use as add-on therapy to ICS
since they have been shown to be inferior to medium-dose ICS alone and to low
dose ICS plus a LABA [28, 29].

Cromolyn sodium* (for nebulization) is an inhaled mast cell stabilizer that inhibits the early and late asthmatic response to allergen as well as inhibiting exercise-induced bronchospasm [30]. It is used as an alternative therapy for mild
persistent asthma. Cromolyn is not as effective as ICSs, it is also no more or less effective than theophylline or LTRAs for persistent asthma [26]. However, it is a safe
alternative for patients who cannot tolerate ICSs. Patients initially should receive
cromolyn 4 times daily, then the frequency may be reduced to thrice daily [14].

Omalizumab* is a recombinant anti-IgE monoclonal antibody approved for the
treatment of allergic (IgE-mediated) asthma not well controlled by oral corticosteroids or ICSs [31]. It is administered subcutaneously, approved only for patients
12 years of age and older who require step 5 or 6 care [2]. However, clinical trials
on children 5-12 years old are ongoing [32].

Methylxanthines (as theophylline) have been used for asthma therapy for more
than 50 years, but their use in recent years have been declined as a result of severe
high risk toxicity with multi-drug interactions. Theophylline is a mild-moderate
bronchodilator with mild anti-inflammatory properties [2]. It is used as an alternative monotherapy for mild persistent asthma or as add-on therapy to ICSs in
children 5 years of age or older. The dose of theophylline should be according to
age group as the following:
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1. For patients 0-4 years; starting dose 10 mg/kg/day; usual maximum: a) <1 year
of age: 0.2 (age in weeks) + 5 = mg/kg/day. b) 1 year of age: 16 mg/kg/day.
2. For patients 5-11 years; starting dose 10 mg/kg/day; usual maximum: 16
mg/kg/day.

4.3.2.7.

Oral corticosteroids

Based on their long-term multiple toxicities such as adrenal suppression, osteoporosis, and weight gain, efforts should be made to reduce the use of oral corticosteroids and maintain patients on ICSs, so they are used for short duration as
burst therapy to treat moderate to severe asthma exacerbations. Intravenous therapy offers no therapeutic advantages over oral administration [33]. Prednisone
1-2 mg/kg/day is taken for 3-10 days. However, patients with severe persistent
asthma (step 6) may require more frequent bursts to control symptoms [2].

4.4. Referral to an asthma specialist for consultation

Any patient with high-risk asthma should be referred to a specialist. The
following may suggest high risk:
• History of sudden severe exacerbations
• History of prior intubation for asthma
• Prior admission to an ICU because of asthma
• Two or more hospitalizations for asthma in the past year
• Three or more emergency department visits for asthma in the past year
• Hospitalization or an emergency department visit for asthma within the
past month
• Use of 2 or more canisters of inhaled short-acting beta2-agonists per month
• Current use of systemic corticosteroids or recent withdrawal from systemic corticosteroids
Referral to an asthma specialist for consultation or co-management of the
patient is also recommended if additional education is needed to improve adherence or if the patient requires step 4 care or higher (step 3 care or higher for
children aged 0–4 years). Consider referral if a patient requires step 3 care (step
2 care for children aged 0–4 years) or if additional testing for the role of allergy
is indicated [2].

4.5. Long-term monitoring

Regular follow-up visits are essential to ensure control and appropriate therapeutic adjustments. In general, patients should be assessed every 1-6 months. If
patients have good control of their asthma for at least 3 months, treatment can be
stepped down. However, the patient should be reassessed in 2-4 weeks to make
sure that control is maintained with the new regimen. If patients require step 2
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asthma medications or higher, consultation with an asthma specialist should be
considered.
Outpatient visits should include the following:
• Interval history of asthmatic complaints, including history of acute episodes (e.g., severity, measures and treatment taken, response to therapy)
• History of nocturnal symptoms
• History of symptoms with exercise, and exercise tolerance
• Review of medications, including use of rescue medications
• Review of home-monitoring data (e.g. symptom diary, peak flow meter
readings, daily treatments)
Patient evaluation should include the following:
• Assessment for signs of bronchospasm and complications
• Evaluation of associated conditions (e.g. allergic rhinitis)
• Pulmonary function testing (in appropriate age group)
Address issues of treatment adherence and avoidance of environmental triggers and irritants. Long-term asthma care pathways that incorporate the aforementioned factors can serve as roadmaps for ambulatory asthma care and help
streamline outpatient care by different providers. One study using directly observed administration of daily preventive asthma medications by a school nurse
showed significantly improved symptoms among urban children with persistent
asthma [34].

4.6. Managing special situations
4.6.1. Exercise-induced bronchospasm

Exercise-induced bronchospasm (EIB) is defined as a drop in FEV1 of 15% or
greater from baseline (pre-exercise value) [2]. EIB should be managed with longterm control therapy. Shortly before exercise, a short acting beta agonist (SABA)
results in good benefit for 2-3 hours. Other valuable agents include LTRAs and
cromolyn. LABAs use is discouraged because it may disguise poorly controlled
persistent asthma [2].

4.6.2. Acute asthma

Severe asthma exacerbations are possibly life-threatening and can be prevented
by early recognition of signs of deterioration and early intervention. Usually, mild
exacerbations can be managed early at home according to the patient’s asthma
action plan. Others (i.e. moderate to severe exacerbations) should be managed in
the acute care setting. Supplemental oxygen, continuous SABA administration,
anticholinergics (i.e., inhaled ipratropium), and IV corticosteroids are all options
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used to manage acute conditions. Table 7 outlines medications used for acute exacerbations. ICS with or without a B2 agonist are not currently recommended [2, 14]

5. Delivery devices for inhaled medications

The major advantages of delivering drugs directly into the lungs via inhalation
are that higher concentrations can be delivered more effectively to the airways
and that systemic side effects are lessened. Inhaled medications, or aerosols, are
available in a variety of devices that differ in the technique required. In pediatric
patients, the inhaler device must be chosen on the basis of age, cost, safety, convenience, and efficacy of drug delivery. Inhaler devices currently used to deliver
inhaled medications fall into the following 4 categories [2]:
1. Pressurized metered dose inhaler (pMDI): Propellant used to dispense
medication when canister is pressed manually. Slow inhalation and coordination of actuation during inhalation may be difficult, particularly in
young children and elderly.
2. Dry powder inhaler (DPI): Does not require hand-breath coordination to
operate. Suitable for > 4 years old children, Most children <4 years of age
may not generate sufficient inspiratory flow to activate the inhaler. Mouth
washing and spitting is effective in reducing amount of drug swallowed
and absorbed.
3. Breath-actuated (pMDI): Propellant used to dispense steroid when patient
inhales. May be particularly useful for patients unable to coordinate inhalation and actuation. May also be useful for elderly patients. Patients may
incorrectly stop inhalation at actuation.
4. Nebulized solution devices: Less dependent on patient’s coordination and
cooperation. Delivery method of choice for cromolyn sodium in young
children.
Based on current research, the preferred device for children younger than
4 years is a pMDI with a valved holding chamber and age-appropriate mask.
Children aged 4-6 years should use a pMDI plus a valved holding chamber while
children older than 6 years can use either a pMDI, a DPI, or a breath-actuated
pMDI. For all 3 groups, a nebulizer with a valved holding chamber (and mask in
children younger than 4 years) is recommended as alternate therapy

5.1. Instructing and evaluating patients in the use of inhaler devices

There is an increasing variety of aerosol devices and operation, even within
the same category of device type (e.g. DPIs). Confusion and errors of use can
result. Correct instruction of the patient in the use of these devices adds value for
the respiratory therapist and improves patient outcomes. The following general
steps are recommended to ensure correct patient use:
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1. Clinicians should review device instructions carefully, and practice with a
placebo device themselves prior to teaching others.
2. Demonstrate assembly and correct use of device to patients using a checklist.
3. Provide the patient with written instructions on how to use the device,
and include a written plan for use of the medication (frequency based on
symptoms).
4. Have the patient practice use of the device while being observed by the
clinician.
5. Review patient use of the device at each return visit.
6. Review the patients’ understanding of the inhaled medications at each return visit (when to use, purpose of drug, prescribed frequency).
7. Have a high index of suspicion for incorrect use or non-adherence if poor
management of airway disease occurs.

6. Prognosis

The prognosis for asthma is generally good, especially for children with mild
disease. Death from asthma is uncommon and fortunately, the mortality rate has
decreased over the last few decades due to better recognition and improvement
in care. Despite this, the most common cause of death is under assessment of the
severity of obstruction; either by the patient or by the clinician. the next common
cause is undertreatment [14].

7. Pharmacology of selected drugs
7.1. Salbutamol

Salbutamol is selective beta-2-adrenergic agonists which relaxes smooth muscles from the trachea to the terminal bronchial tree. It stimulates β2-adrenergic
receptors with little or no effect on α-adrenergic receptors. It stimulates the production of cyclic adenosine-3′, 5′-monophosphate (AMP), which mediates numerous cellular responses, including smooth muscle relaxation and inhibiting the
release of mediators from mast cells in the airways. Salbutamol is usually used for
bronchospasm: asthma, exercise-induced bronchospasm, and chronic obstructive
pulmonary disease. Its major side effects are: tremor, nervousness, tachycardia/
palpitations, and muscle cramps [35-37].

7.2 Ipratropium bromide

Ipratropium bromide monohydrate, is an anticholinergic bronchodilator prevent the increases in intracellular concentration of cyclic guanosine monophosphate (cyclic GMP) that are caused by interaction of acetylcholine with the muscarinic receptor on bronchial smooth muscle. Ipratropium is administered by
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inhalation for the treatment of chronic obstructive pulmonary disease (COPD).
Ipratropium bromide monohydrate is supplied in a canister for use in an inhaler
or in single dose vials for use in a nebulizer. It is classified as pregnancy category
B. The most common side effects are: headache, pain, influenza-like symptoms,
hypertension, dizziness, insomnia, tremor, nervousness, dryness, nausea, and
constipation [36, 38, 39].

7.3. Prednisone

Prednisone is a glucocorticoid prodrug that is converted by 11 beta-hydroxysteroid dehydrogenase in the liver into the active form, prednisolone. It is used to treat
certain inflammatory diseases (such as severe allergic reactions, asthma, allergic
disorders) and (at higher doses) some types of cancer, but has many significant
adverse effects. It is usually taken orally but can be delivered by intramuscular injection or intravenous injection. Prednisone major side effects are: increased blood
sugar for diabetics, difficulty controlling emotion, difficulty in maintaining train
of thought, weight gain, facial swelling, depression, mania, psychosis, or other psychiatric symptoms, weakness, mental confusion , peptic ulcer, insomnia, and cataracts
or glaucoma [14, 36, 40].

7.4. Theophylline

Theophylline is a methylxanthine used in therapy for respiratory diseases
such as chronic obstructive pulmonary disease (COPD) and asthma. As a member of the xanthine family, it bears structural and pharmacological similarity
to caffeine. Like other methylated xanthine derivatives, theophylline is both a
competitive nonselective phosphodiesterase inhibitor which raises intracellular
cAMP, activates PKA, inhibits TNF-alpha and inhibits leukotriene synthesis, and
reduces inflammation and innate immunity, and nonselective adenosine receptor
antagonist antagonizing A1, A2, and A3 receptors almost equally, which explains
many of its cardiac effects. The main therapeutic uses of theophylline are: COPD,
asthma, and infant apnea. Its major adverse effects are: he use of theophylline is
complicated by its interaction with various drugs, chiefly cimetidine and phenytoin, and that it has a narrow therapeutic index, so its use must be monitored to
avoid toxicity. It can also cause nausea, diarrhea, increased heart rate, arrhythmias, and CNS excitation (headaches, insomnia, irritability, dizziness and lightheadedness). Seizures can also occur in severe cases of toxicity and is considered
to be a neurological emergency. Its toxicity is increased by erythromycin, cimetidine, and fluoroquinolone [36, 41, 42].

7.5. Beclomethasone dipropionate

Beclomethasone dipropionate is a potent glucocorticoid steroid. It is a prodrug
of the free form, beclometasone (INN). In the form of an inhaler it is used for
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the prophylaxis of asthma. As a nasal spray, it is used for the treatment of rhinitis
(e.g. hay fever) and sinusitis. Major adverse effects are: Occasionally it may cause
a cough upon inhalation. Deposition on the tongue and throat may promote oral
candidiasis, which appears as a white coating, possibly with irritation. This may
usually be prevented by rinsing the mouth with water after using the inhaler. Other side effects may rarely include: a smell similar to burning plastic, unpleasant
taste, hoarseness or nasal congestion, pain or headache and visual changes. Allergic
reactions rarely may occur [14, 36, 43].

7.6. Budesonide

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 polyps. It is as an oral inhalant It is also sold in combination
with formetrol in a single inhaler. Budesonide in comparison with prednisolone
has been associated with fewer bone density losses, and, unlike other corticosteroids, has little influence on the hypothalamic-pituitary-adrenal axis, which also
limits the need of tapering before discontinuation. Overall, it has a lower incidence of systemic manifestations than similar medications. Major adverse effects: Budesonide may cause: nose irritation or burning, bleeding or sores in the
nose, lightheadedness, upset stomach, cough, dry mouth, sore throat, bad taste in
mouth [14, 36].

7.7. Fluticasone

Fluticasone propionate is a synthetic corticosteroid derived from fluticasone
used to treat asthma and allergic rhinitis (hay fever). It is also used to treat eosinophilic esophagitis. Major adverse effects: In studies the topical drug has been
associated with burning, stinging, skin irritation, blisters, dryness, skin infection,
infected eczema, viral warts, impetigo, atopic dermatitis, pruritus, exacerbation of
pruritus, exacerbation of eczema, erythema, and folliculitis. Side effects associated
with the nostril spray version include headache, throat infection, nasal irritation,
sneezing, cough, nausea, vomiting, nosebleeds, skin rash, itching, facial swelling,
and anaphylaxis [14, 36].
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9. Tables and charts
9.1. Table 1: Potential asthma triggers [14]
Category

Agents triggering asthma

Respiratory infections

Respiratory syncytial virus, rhinovirus, influenza, parainfluenza, Mycoplasma pneumoniae, Chlamydia

Inhalant allergens

Airborne pollen (grass, trees, weeds), house-dust mites, animal danders, cockroaches, fungal spores

Occupational sensitizers

Backers (flour dust), farmers (hay mold), spice and enzyme
workers, chemical workers (azo dyes), plastics, rubber, and
wood workers (anhydrides).

Exercise

Particularly in cold, dry climate

Drugs/preservatives

Aspirin, NSAIDs, Sulfides, non-selective beta blockers

Strong emotional feelings

Stress, anxiety, laughter

Environmental

Cold air, fog, ozone, sulfur dioxide, nitrogen dioxide, tobacco smoke, wood smoke.

9.2. Table 2: Classification of asthma severity in children 0-4 years
of age [44]
Severity
ponent

com-

Classification of asthma severity
Intermittent

Mild Persistent

Moderate Persistent

Severe Persistent
Throughout
the day

Symptoms

< 2days/week

>2 days/week
but not daily

Daily

Nighttime awakenings

0

1-2/ month

3-4/month

SABA use

< 2days/week

Daily

Interference with
normal activity

>2 days/week
but not daily

None

Exacerbations requiring OCS

0-1/year

Recommended
step for initiation
of therapy *

Step 1

Step 2

Step 3 & consider short OCS

>1/week

Several times/
day
Extremely
Minor limitation Some limitation
limited
>2 exacerbations in 6 months requiring OCS or >4
wheezing episodes/year lasting >1 day AND risk factors
for persistent asthma

SABA: short acting beta agonist, OCS: oral corticosteroids.
* Refer to stepwise approach.
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9.3. Table 3: Classification of asthma severity in children 5-11 years
of age [44]
Severity
nent

compo-

Classification of asthma severity
Intermittent

Mild persistent
>2 days/week
but not daily

Moderate
persistent

Symptoms

< 2days/week

Nighttime awakenings

< 2/month

3-4/month

SABA use

< 2days/week

>2 days/week
but not daily

Daily

Interference
with
normal activity

None

Minor limitation

Some limitation

Lung function

Normal FEV1
between attacks
FEV1 >80% predicted, FEV1/
FVC > 85%

FEV1
>80%
predicted,
FEV1/FVC >
80%

FEV1 = 6080% predicted,
FEV1/
FVC = 7580%

Exacerbations
quiring OCS

re-

Recommended step
for initiation of therapy*

0-1/year

Step 1

Daily
>1/week but
not nightly

Severe persistent
Throughout
the day
Often 7/week
Several times/
day
Extremely
limited
FEV1 <60%
predicted,
FEV1/FVC <
75%

> 2/year, consider severity & interval since last exacerbation
Step 3 (med
Step 3 (med
dose ICS) or
dose ICS) &
Step 2
step 4 & conconsider short
sider
short
course OCS
course OCS

SABA: short acting beta agonist, OCS: oral corticosteroids, ICS: inhaled corticosteroid, FEV1: forced expiratory volume in one second, FVC: forced vital
capacity.
* Refer to stepwise approach
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9.4. Table 4: Assessment of asthma control and adjusting therapy
in children 0-4 years of age [44]
Components of control

Symptoms
Nighttime awakenings
Interference with normal
activity
SABA use for symptom
control
Exacerbations requiring oral
systemic corticosteroids
Treatment-related adverse
effects

Recommended action for
treatment

Classification of asthma control
Not well conWell controlled
trolled
< 2 days/week but > 2 day/week or
not more than once multiple times on
on each day
<2 days a week

Very poorly controlled
Throughout the day

< 1/month

> 1/month

>1/week

None

Some limitation

Extremely limited

< 2 days/week

> 2 days/week

Several timed per
day

0-1/year

2-3/year

> 3/year

S/Es can vary in intensity. The level of intensity should be considered in the overall assessment of risk
-maintain current
step
follow-up/1-6
months
-step down if well
controlled for at
least 3 months

- step up 1 step
-reevaluate the level of asthma control in 2-6 weeks

- consider OSC
-step up 1-2 steps
-reevaluate the level
of asthma control in
1-2 weeks

If no clear benefit is observed in 4-6 weeks, consider alternative diagnosis or
adjusting therapy. For side effects: consider alternative treatment options.
SABA: short acting beta agonist, OCS: oral corticosteroids
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9.5. 9.5 Table 5: Assessment of asthma control and adjusting therapy in children 5-11 years of age [44]
Components of control

Symptoms

Classification of asthma control
Not well conWell controlled
trolled
< 2 days/week but > 2 day/week or
not more than once multiple times on
on each day
<2 days a week

Very
poorly
controlled
Throughout the
day

Nighttime awakenings

< 1/month

>2/month

>2/week

Interference with normal
activity

None

Some limitation

Extremely limited

< 2 days/week

> 2 days/week

>80%
>80%

60-80%
75-80%

Several
timed
per day
<60%
<75%

0-1/year

>2/year

> 2/year

SABA use for symptom
control
FEV1 or peak flow FEV1/
FVC
Exacerbations requiring
oral systemic corticosteroids
Reduction in lung growth

Requires long-term follow-up

Treatment-related adverse
effects

Medication side effects can vary in intensity. The level of intensity doesn’t correlate to specific levels of control but should be
considered in the overall assessment of risk.

Recommended action for
treatment

-maintain
current
step
- regular follow ups
every 1-6 months.
-step down if well
controlled for at least
3 months

- step up at least 1
step
-reevaluate the level of asthma control in 2-6 weeks

- consider OSC
-step up 1-2
steps
-reevaluate the
level of asthma
control in 1-2
weeks

If no clear benefit is observed in 4-6 weeks, consider alternative diagnosis or
adjusting therapy. For side effects: consider alternative treatment options.
SABA: short acting beta agonist, OCS: oral corticosteroids, ICS: inhaled corticosteroid, FEV1: forced expiratory volume in one second, FVC: forced vital capacity.

9.6. Table 6: Inhaled corticosteroids for the treatment of pediatric
asthma [44]

Beclomethasone dipropionate*

Daily dose (in mcg unless specified)
Medium
daily
Low daily dose
dose
80-160
>160-320

>320

Budesonide

180-400

>400-800

>800

Budesonide for nebulization

0.5 mg

1.0 mg

2.0 mg

Fluticasone propionate*

88-176

>176-352

>352

Fluticasone propionate* DPI

100-200

>200-400

>400

Inhaled corticosteroid

DPI: dry powder inhaler.
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9.7. Table 7: Medications used in acute exacerbation of asthma [44]
Medication and dosage form

Dose for children < 12 years

Salbutamol nebulizer solution

0.15 mg/kg (minimum 2.5 mg) every 20 min for 3
doses, then every 1-4 hours as needed

Salbutamol MDI 90 mcg/puff

4-8 puffs every 20 minutes up to 4 hours, then
every 1-4 hours as needed

Ipratropium bromide MDI

4-8 puffs every 20 minutes as needed up to 3 hours

Ipratropium with salbutamol nebulizer
solution

1.5-3 mL every 20 minutes for 3 doses,
then as needed

MDI: Metered dose inhaler
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9.8. Chart 1: Stepwise approach for management of asthma in 0-4
years age group [44]

Step 1:
Preferred:
SABA prn

Step 2: Preferred: Lowdose ICS.

Step 5:

Step 3:

Step 4:

Preferred:

Preferred:
Preferred:
High-dose
Medium-dose ICS +
ICS + LABA* LABA*

Medium-dose
ICS

Step 6:
Preferred:
High-dose
ICS +
LABA*

SABA: short acting beta agonist, LABA: Long acting B2-agonist, OCS: oral
corticosteroids, ICS: inhaled corticosteroid

9.9. Chart 2: Stepwise approach for management of asthma in 5-11
years age group [44]
Step 6:

Step 2:

Step 1: Preferred:
SABA prn

Preferred:
Low-dose
ICS. Alternative: Theophylline.

Step 3:
Preferred:
Low-dose
ICS + Theophylline or
Medium-dose
ICS.

Step 4:

Step 5:

Preferred:
Medium-dose
ICS +
LABA*
Alternative:
Medium-dose
ICS + Theophylline

Preferred:
High-dose
ICS +
LABA*.
Alternative:
High-dose
ICS + Theophylline

Preferred:
High-dose
ICS +
LABA* +
OCS.
Alternative:
High-dose
ICS + LTRA*
or Theophylline + OCS

SABA: short acting beta agonist, LTRA: Leukotriene receptor antagonist,
LABA: Long acting B2-agonist, OCS: oral corticosteroids, ICS: inhaled corticosteroid, prn: when needed.
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1. Introduction

Platelets have a key role in normal homeostasis and in the pathogenesis of
atherothrombotic disease. They provide an initial homeostasis plug of vascular
injury and take part in pathophysiological thrombosis [1]. Arterial and venous
thrombosis is the leading contributor to cardiovascular disease and death. Several therapeutic approaches have been developed to improve the outcome among
patients with acute coronary syndrome (ACS ) [2]. ACS represents a spectrum
of clinical conditions including unstable angina (UA), non-ST-segment elevation
myocardial infarction (NSTEMI) and ST-segment elevation myocardial infarction (STEMI). Many patients with an ACS undergo percutaneous intervention
(PCI). Several large scale randomized trials have assessed the role of antiplatelet
agents for these patients in preventing adverse cardiovascular events.
Antiplatelet drugs are widely-used for the primary and secondary prevention
of myocardial infarction (MI), stroke and other cardiovascular events. Several
antiplatelet agents, with different mechanisms of action, are commercially available. The oldest is aspirin. More recently, it was joined by clopidogrel and in 2009
by prasugrel [3].
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Pathophysiology of acute coronary syndrome

Platelets play a pivotal role in the pathogenesis of acute coronary artery thrombosis. Spontaneous atherosclerotic plaque rupture or mechanical plaque disruption during catheterization of an athermanous coronary artery exposes subendothelial proteins to the circulating blood which leads to platelet adhesion,
activation, and aggregation. Release of tissue factor activates the coagulation system and leads to thrombin generation [1]. Thrombin converts fibrinogen to fibrin
and further activates platelet, leading to the recruitment of additional platelets to
the site of vascular injury. Activated platelets provide a phospholipids’ surface
for the assembly of pro-coagulant clotting factors. The resulting intracoronary
thrombus can obstruct blood flow, causing myocardial ischemia and the clinical
manifestations of ACS [4].
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Different degrees of the superimposed thrombus formation at the site of plaque
disruption are associated with different clinical presentations of ACS. Thus,
platelet activation, aggregation, and associated inflammation play a key role in
the transformation of a stable atherosclerotic plaque to an unstable lesion [2].

3. Clopidogrel and cardiovascular disease

Fifteen randomized clinical trials, including more than 200,000 patients, have
been published in the international literature in an attempt to evaluate the efficacy
and safety of clopidogrel, either as monotherapy, or in the form of new regimens
for co-administration with aspirin [5]. Clopidogrel ,which irreversibly blocks the
adenoside diphosphate (ADP) receptor [6], has been increasingly used since the
publication of the Clopidogrel Versus Aspirin in Patients at Risk of Ischemic
Events (CAPRIE) trial in 1996 [7]. Based on strong evidence from this study,
clopidogrel is currently licensed, as a single agent, for secondary prevention of
atherosclerotic events in patients with a history of ischemic strokes, myocardial
infarction, or established peripheral arterial disease [7]. The CAPRIE trial evaluated clopidogrel directly to aspirin in 19,185 patients with stable atherosclerotic
vascular disease and showed a slightly lower risk for major vascular events with
clopidogrel relative to aspirin (CV event risk reduction 8%). Maximal inhibition
of ADP-induced platelet aggregation by clopidogrel ranges from 40% to 60%.
This steady state is reached in 3–5 days in healthy subjects at a standard dose of
75 mg/day or in 2–5 h after a 300 mg loading dose [8]. The antiplatelet effects of
clopidogrel and aspirin are thus synergistic [9, 10].

3.1 Clopidogrel in Non-ST Segment Elevation Acute Coronary
Syndrome (Non ST Segment Elevation Myocardial Infarction
(NSTEMI) + Unstable Angina (UA))

Clopidogrel has provided clinical benefits in dual antiplatelets therapy (aspirin
plus clopidogrel) in patients with NSTE-ACS, as in the Clopidogrel in Unstable
Angina to Prevent Recurrent Ischemic Events (CURE) trial [11]. CURE trial randomized more than 12,000 patients with UA/NSTEMI to receive clopidogrel or
placebo in addition to aspirin. Patients were followed for three to 12 months. In
the CURE trial, death, myocardial infarction, or stroke occurred in 9.3 percent of
the patients treated with clopidogrel, compared with 11.5 percent of those who
received placebo. The improvement occurred at the cost of a small, but significant
increase in bleeding (relative risk: 27 percent), especially in patients who underwent coronary artery bypass grafting within five days of discontinuing clopidogrel therapy. The optimal duration of therapy with clopidogrel has not been
determined. The major benefits in CURE were observed at 30 days, with small
additional benefits observed over the subsequent treatment period, which averaged 8 months.
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3.1.1. Recommendations for clopidogrel use in UA/ NSTEMI according to American Heart Association [12]:
•
•
•

•

•

Antiplatelet therapy should be initiated promptly. Aspirin (ASA) should be
administered as soon as possible after presentation and continued indefinitely. (Class I Level of Evidence: A)*
Clopidogrel should be administered to hospitalized patients who are unable to take ASA because of hypersensitivity or major gastrointestinal intolerance. (Class I Level of Evidence: A)*
In hospitalized patients in whom an early non interventional approach is
planned, clopidogrel should be added to ASA as soon as possible on admission and administered for at least 1 month (Class I Level of Evidence:
A)*, and for up to 9 months. (Class I Level of Evidence: B)*
In patients for whom a PCI is planned and who are not at high risk for
bleeding, clopidogrel should be started and continued for at least 1 month
(Level of Evidence: A)* and for up to 9 months. (Class I Level of Evidence:
B)*
In patients taking clopidogrel in whom elective coronary artery bypass
graft (CABG) is planned, the drug should be withheld for 5 to 7 days.
(Class I Level of Evidence: B)*

3.2 Clopidogrel in ST Segment Elevation Myocardial Infarction
(STEMI)/Percutaneous Coronary Intervention (PCI)

Platelet activation and aggregation are key processes in the initiation and
propagation of coronary-artery thrombosis. In patients with STEMI, clinical
practice guidelines recognize the importance of promptly restoring normal epicardial blood flow and myocardial perfusion in the infarct zone [13, 14]. The
most effective pharmacological reperfusion regimen appears to be concurrent fibrinolytic therapy and platelet inhibition and, up until recently, aspirin was the
only antiplatelet agent routinely used in this setting.
Two studies provide the evidence for the use of clopidogrel in STEMI in addition to aspirin. The Clopidogrel and Metoprolol in Myocardial Infarction Trial
(COMMIT) [15], and Clopidogrel as Adjunctive Reperfusion Therapy (CLARITY)
[16]. Both trials evaluated patients hospitalized for STEMI and found that clopidogrel-aspirin therapy administered in hospital was superior to aspirin alone in preventing major vascular events. In CLARITY, clopidogrel was given for a maximum
of 8 days and in COMMIT, it was given for up to 4 weeks (mean 15 days).
The results of the CLARITY and COMMIT studies are complementary.
The CLARITY study demonstrated that the addition of clopidogrel to aspirin
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in patients with STEMI improved coronary perfusion and the COMMIT study
demonstrated improvements in clinical outcomes, with a reduction in both death
and recurrent ischemic events among patients randomized to clopidogrel. Clopidogrel did not increase major bleeding or intracranial hemorrhage, despite the use
of a loading dose in CLARITY and the inclusion of patients aged greater than 75
years in COMMIT. Based on the results of COMMIT and CLARITY, for every
one thousand patients with STEMI treated in hospital for about 2–3 weeks, the
addition of clopidogrel to standard care, including aspirin, saves 50 lives and
prevents another 50 major cardiovascular events [15-17] .
For those ACS patients who do not undergo PCI, their reperfusion will be managed pharmacologically. Clopidogrel has been shown to reduce the reoccurrence
of thrombotic events without significantly increasing major bleeding complications with treatment of up to 30 days (STEMI patients). The American College of
Cardiology/American Heart Association (ACC/AHA) guidelines for the management of patients with STEMI 2004 updated in 2009 in light of the results of the
COMMIT and CLARITY trials.

3.2.1. Recommendations for the clopidogrel use in STEMI/PCI according to American Heart Association [18]
•
•
•
•

•

The duration of clopidogrel therapy should be as follows:
In patients receiving a stent (Bare Metal Stent [BMS] or Drug-Eluting
Stent [DES]) during PCI for ACS, clopidogrel 75 mg daily should be given for at least 12 months [19, 20] (Class I Level of Evidence: B)*.
If the risk of morbidity because of bleeding outweighs the anticipated benefit afforded by thienopyridine therapy, earlier discontinuation should be
considered. (Class I Level of Evidence: C)*.
In patients taking clopidogrel in whom CABG is planned and can be delayed, it is recommended that the drug be discontinued to allow for dissipation of the antiplatelet effect. (Class I Level of Evidence: C)*.
The period of withdrawal should be at least 5 days in patients receiving
clopidogrel [21] (Class IIb Level of Evidence: B)*, unless the need for revascularization and/or the net benefit of the thienopyridine outweighs the
potential risks of excess bleeding [22] (Class IIb Level of Evidence: C)*.
Continuation of clopidogrel beyond 15 months may be considered in patients undergoing DES placement [20] (Class IIb Level of Evidence: C)*

The duration of clopidogrel administration depends on the type of stent implanted. In the case of bare metal stents, the duration should be at least one month (up to
a year) and for drug- eluting stents at least one year. The most recent guidelines on
myocardial infarction recommend that clopidogrel should be given for one year in
both cases, with discontinuation of treatment if there is hemorrhage [18].
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Regarding continuation of clopidogrel administration beyond the first year in
the case of drug-eluting stents; the guidelines may recommend one year, but the
practice of most physicians is to give the drug for longer, even for life. In all
studies, the risk of hemorrhage is counterbalanced by the benefit. Premature discontinuation of clopidogrel is the strongest risk factor for stent thrombosis, a
devastating complication of percutaneous coronary intervention which remains
unsolved as it poorly predicted and prevented. However, the dilemma for clinicians is not simply whether it is safe to discontinue clopidogrel treatment before
12 months after drug-eluting stent revascularization, but instead whether continuing long term dual antiplatelet therapy is both effective and safe [5].

3.3. Peripheral Arterial Disease (PAD)

Adding clopidogrel to aspirin for patients with peripheral artery disease has
also been examined in the CHARISMA trial. This trial examined aspirin and
clopidogrel in a high-risk population of patients with established cardiovascular disease (including peripheral artery disease in 23% of enrolled patients) and
patients without a history of cardiovascular disease but who had multiple atherosclerotic risk factors. This study demonstrated no benefit of dual anti-platelet
therapy as compared with aspirin alone when studying the outcome of myocardial infarction, stroke and vascular death [23]. In a subgroup of patients with PAD,
prior myocardial infarction (MI), or stroke, the composite ischemic event rate
was significantly lower at 7.3% for clopidogrel plus aspirin compared to 8.8% for
aspirin alone. Moderate bleeding complications were more common with dual
therapy. It follows then, that according to this data, combination therapy cannot
be recommended in patients with stable peripheral artery disease and no other
indication, and if clopidogrel is considered, it should be used as monotherapy.

3.3.1. Recommendations for the clopidogrel use in PAD according to
American Heart Association [24]

Clopidogrel (75 mg per day) is recommended as an effective alternative
antiplatelet therapy to aspirin to reduce the risk of MI, stroke, or vascular death
in individuals with atherosclerotic lower extremity PAD (Level of Evidence: B)*.

4. Drug information for clopidogrel
4.1. Mechanism of action

Irreversible binding to P2Y12 class of ADP receptors on platelets by its active
metabolite (it requires in vivo biotransformation to an unidentified active metabolite). This prevents activation of the GPIIb/IIIa receptor complex, thus reducing
platelet aggregation. This reduction is seen for the lifespan of the platelet, approximately 7-10 days [25, 26].
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4.2. 4.2 FDA Approved indications [27-32]
•
•
•

Non-ST segment elevation acute coronary syndrome (ACS); [Unstable angina (UA)/(Non-ST-elevation myocardial infarction (NSTEMI).
ST-elevation myocardial infarction (STEMI)
Recent MI, recent stroke, or established peripheral arterial disease (PAD)

4.3. Adverse events [28, 33]
•
•
•
•

Bleeding: most commonly reported and may be life-threatening or fatal
(4% major; 5% minor)
Hematologic: <1% agranulocytosis, a plastic anemia, thrombotic thrombocytopenic purpura (TTP) (<0.4%)
Colitis (<1%)
Respiratory: bronchospasm and interstitial pneumonitis

4.4. 4.4 Contraindications

Clopidogrel is contraindicated in patients with hypersensitivity (e.g. anaphylaxis) to clopidogrel or any component of the product. It is also contraindicated
in patients with active pathological bleeding such as peptic ulcer or intracranial
hemorrhage [28, 30].

4.5. Precautions [27, 28, 30, 34]
•
•
•
•
•

Avoid concomitant use with strong or moderate CYP2C19 inhibitors (e.g.
omeprazole)
Bleeding: it increases risk of bleeding; discontinue 5 days before elective
surgery.
Premature discontinuation increases risk of cardiovascular events.
Recent transient ischemic attack (TIA) or stroke: use of clopidogrel with
aspirin in this population has not been shown to be more effective than
clopidogrel monotherapy, but has a higher bleeding risk.
TTP has been reported with clopidogrel.

4.6. Drug interactions [27, 29-31, 34, 35]

Multidrug therapy increases the risk for drug-drug interactions. Clopidogrel,
a prodrug, requires hepatic cytochrome P450 (CYP) metabolic activation to produce the active metabolite that inhibits the platelet P2Y adenosine diphosphate
(ADP) receptor, decreasing platelet activation and aggregation processes [34, 35].
Increased effect/toxicity: anticoagulants, antiplatelet agents, drotrecogin alfa,
nonsteroidal antiinflammatory drugs (NSAIDs), salicylates, thrombolytics, and
treprostinil may increase the risk of bleeding with concurrent use. Rifampin may
also increase the risk of bleeding (monitor).
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Decreased effect:
Atorvastatin may attenuate the effects of clopidogrel (monitor). Warfarin results in increased risk of bleeding (note: no effect on pharmacokinetics of warfarin or on International Normalized Ratio (INR), coadministration of clopidogrel
with warfarin increases the risk of bleeding because of independent effects on
hemostasis. CYP3A4 – inhibiting macrolide antibiotic may attenuate the effects
of clopidogrel (including clarithromycin, erythromycin, and troleandomycin).
Non-steroidal Anti-Inflammatory Drugs (NSAID), they increase risk of gastrointestinal bleeding. Other drugs which inhibit CYP2C19 are: omeprazole, esomeprazole, lansoprazole, cimetidine, ticolopidine, fluvoxamine, fluoxetine, meclobemide, felbamate, chloramphenicol, and ketoconazole.

4.6.1. Clopidogrel and proton pump inhibitors

CYP2C19 inhibitors are metabolized in part by CYP2C19; therefore CYP2C19
inhibitors like omeprazole reduce plasma concentrations of the active metabolite
and reduce platelet inhibition. Esomeprazole is expected to give similar interactions with clopidogrel. Less pronounced reductions of metabolite exposure has
been observed with pantoprazole* or lansoprazole* [35]. The current evident
base does not support the extension of this recommendation to other proton pump
inhibitors (PPIs). However, because it is not possible to completely exclude a
possible interaction with other PPIs on the basis of available data, the potential
risk of slight reduction on the efficacy of clopidogrel should be balanced against
the potential GI benefit of the PPIs. Prescribers may consider the use of H2 antagonist, such as ranitidine or famotidine*, as an alternative to PPI therapy [36, 37].
In case of prophylaxis of ulceration in those at risk (for example, over 65 years
old, or on other gastric irritant medication); ranitidine 300 mg twice daily is considered as there is no known interaction with clopidogrel metabolism.
In cases of recently healed (<6 months) gastric or duodenal ulcer, treatment of
gastric disease (for example, active ulceration or during ulcer healing phase, Barretts Esophagus, Zollinger-Ellison Syndrome); consider a PPI at a dose appropriate to the indication (Lansoprazole* or Pantoprazole* are the preferred PPIs with
the sector)

5. Special populations [27, 28, 30, 34]
5.1. Geriatric patients

Elderly (≥75 years) and young healthy subjects had similar effects on platelet
aggregation.
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5.2. 5.2. Renally-impaired patients

After repeated doses of 75 mg clopidogrel per day, patients with severe renal
impairment (creatinine clearance from 5 to 15 mL/min) and moderate renal impairment (creatinine clearance from 30 to 60 mL/min) showed low (25%) inhibition of ADP-induced platelet aggregation.

5.3. 5.3. Hepatically-Impaired Patients

After repeated doses of 75 mg clopidogrel per day for 10 days in patients with
severe hepatic impairment, inhibition of ADP-induced platelet aggregation was
similar to that observed in healthy subjects.

5.4. Gender

In a small study comparing men and women, less inhibition of ADP-induced
platelet aggregation was observed in women.

5.5. Pregnancy and lactation:

Pregnancy risk factor: B, use during pregnancy only if clearly needed.
Lactation: excretion in breast milk is unknown, so its use is not recommended

6. FDA boxed warning

The U.S. Food and Drug Administration (FDA) has added a Boxed Warning to
the label for clopidogrel, the anti-blood clotting medication. The Boxed Warning is
about patients who do not effectively metabolize the drug (i.e. “poor metabolizers”) and therefore may not receive the full benefits of the drug.
The pharmacokinetic and antiplatelet responses to clopidogrel were evaluated in a crossover trial in 40 healthy subjects. Ten subjects in each of the four
CYP2C19 metabolizer groups (ultra rapid, extensive, intermediate and poor)
were randomized to two treatment regimens; a 300 mg loading dose followed by
75 mg per day, or a 600 mg loading dose followed by 150 mg per day, each for a
total of 5 days. After a washout period, subjects were crossed over to the alternate
treatment. Decreased active metabolite exposure and increased platelet aggregation were observed in the poor metabolizers compared to the other groups. When
poor metabolizers received the 600 mg loading dose followed by 150 mg daily,
active metabolite exposure and antiplatelet response were greater than with the
300 mg/75 mg regimen. Healthcare professionals should note that an appropriate
dose regimen for patients who are poor metabolizers has not been established in
clinical outcome trials [38]
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7. Summary
Indication

Dose

Non-ST-Segment Elevation ACS (Unstable
angina and NSTEMI)

Clopidogrel 75mg daily in combination with aspirin 75mg daily

ST-Segment Elevation
ACS (STEMI)

Clopidogrel 75mg daily in combination with aspirin 75mg daily

Bare metal stents

Clopidogrel 75mg daily in combination with aspirin 75mg daily

Drug eluting stents

Clopidogrel 75mg daily in combination with aspirin 75mg daily

Peripheral Arterial
Disease

Clopidogrel 75mg daily - only
indicated if patient has proven
aspirin hypersensitivity or history of severe dyspepsia induced
by low dose aspirin as detailed
above

Duration
12 months after the event. Aspirin should then be continued.
For at least 4 weeks and no
longer than 12 months after the
event. Aspirin should then be
continued.
12 months after stent insertion.
Aspirin should then be continued.
12 months after stent insertion.
Aspirin should then be continued. Clopidogrel may extend to
15 months

Indefinite

ACS: Acute Coronary Syndrome, NSTEMI: Non ST Segment Elevation Myocardial Infarction, STEMI: ST Segment Elevation Myocardial Infarction

8. Level of evidence

- Class I: conditions for which there is evidence and/or general agreement that
a given procedure or treatment is useful and effective.
- Class II: conditions for which there is conflicting evidence and/or a divergence of opinion about the usefulness/efficacy of a procedure or treatment.
Class IIa: weight of evidence/opinion is in favor of usefulness/efficacy.
Class IIb: usefulness/efficacy is less well established by evidence/opinion.
- Class III: conditions for which there is evidence and/or general agreement
that the procedure/treatment is not useful /effective and in some cases may be
harmful.
The weight of the evidence was ranked highest (A) if the data were derived
from multiple randomized clinical trials that involved large numbers of patients
and intermediate. Rank (B) if the data were derived from a limited number of randomized trials that involved small numbers of patients or from careful analyses
of nonrandomized studies or observational registries. A lower rank (C) was given
when expert consensus was the primary basis for the recommendation.
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Invasive Diabetic Foot
1. Introduction

Diabetes mellitus is a common medical problem in the world [1]. Diabetes is
a disease that affects multiple organ systems. It has been attributed to heart disease and stroke, hypertension, blindness, renal disease, neuropathy, amputations,
pregnancy complications, and sexual dysfunction. Diabetic foot infections are
common complications that resulted by diabetes or its long-term complications
[2]. A diabetic foot infection is most simply defined as any infra-malleolar infection in a patient with diabetes mellitus [3]. Foot ulcers and amputations are a
major cause of morbidity, disability as well as emotional and physical costs for
people with diabetes, most of these problems can be prevented by early recognition and management of independent risk factors for ulcers and amputations [4].
In this guideline, the focus will be on the management of invasive diabetic foot.
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Epidemiology

Foot infections are common in patients with diabetes and are associated with
high morbidity and increased frequency and length of hospitalization [5, 6]. They
are more common in patients who have had diabetes >10 years, are men, have
poor glycemic control, or have cardiovascular, retinal or renal complications and
in patients over 60 years of age [1, 4, 7]. The major risk of complicated diabetic
foot is amputation that are mainly performed in the elderly patients [8].

3. Pathophysiology, microbiology and clinical evaluation
3.1. Pathophysiology

Neuropathy, ischemia, and infection are three pathological components that
lead to diabetic foot complications, and they frequently occur together as an etiologic triad [2, 9]. Peripheral neuropathy has a central role in the development of
a foot infection and it occurs in about 30-50% of patients with diabetes. Patients
with diabetes lose the protective sensations for temperature and pain, impairing
awareness of trauma [2, 10]. The absence of pain leads to many problems in the
insensate foot including ulceration and trauma [11]. Motor neuropathy can result
in foot deformities that contribute to local pressure from footwear, making skin
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ulceration which may lead to infection [12]. Ischemia can be divided into two
categories; the first involves the accelerated atherosclerosis that occur commonly
in patients with diabetes in the femoral, popliteal and posterior tibial arteries that
can develop atherosclerotic plaque which decreases blood flow. Decreased angiogenesis in a diabetic wound is the other form of ischemia. The resulting wound
infection may begin superficially, but with delay in the treatment and impaired
body defense mechanisms caused by neutrophils dysfunction and vascular insufficiency, it can spread to the contiguous subcutaneous tissues and to even deeper
structures [13, 14].

3.2. Microbiology

The most common pathogens in acute, previously untreated, superficial foot
wounds in patients with diabetes are aerobic gram-positive bacteria, particularly
Staphylococcus aureus and beta-hemolytic streptococci [15, 16]. Infection in patients who have recently received antibiotics or who have deep limb threatening
infection or chronic wounds are usually caused by mixture of aerobic gram positive, aerobic gram- negative (e.g. E. coli, Proteus species, Klebsiella species),
and anaerobic organisms (Bacteroids species, Clostridium species, Peptococcus
and Peptostreptococcus species) [15, 17]. Anaerobic bacteria are usually part
of mixed infections in patients with foot ischemia and gangrene [18]. The most
common pathogens associated with diabetic foot infection are summarized in
table 1. Methicillin resistant S. aureus (MRSA) is a more common pathogen in
patients who have been previously hospitalized or who have recently received
antibiotic therapy [19, 20].

3.3. Clinical evaluation
3.3.1. Clinical presentation and diagnosis

Diabetic foot infection must be diagnosed clinically rather than bacteriologically because all skin ulcers harbor microorganisms. The clinical diagnosis of
foot infection is based on the presence of purulent discharge from an ulcer or the
classic signs of inflammation (erythema, pain, tenderness, warmth or induration).
Other features of infection include foul odor, the presence of necrosis and failure
of wound healing despite optimal management [21, 22]. Callus and foot bony
deformity increase considerably the risk of ulceration, they are present in 7-10%
of people with diabetes especially older patients [6]. Local inflammatory findings
may be less prominent or absent in some diabetic foot infections. For example,
pain and tenderness may be reduced or absent in those with peripheral neuropathy [23]. Most patients with diabetic foot infection don not have systemic signs
such as fever or chills. The presence of systemic signs indicates a severe deep
infection [24]. Osteomyelitis is a common and serious complication of diabetic
foot infection that poses a diagnostic challenge [25, 26]. A delay in diagnosis
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increases the risk of amputation [27]. Risk factors associated with osteomyelitis
are summarized in table 2.

3.3.2. Obtaining cultures

Before an infected wound is cultured; any overlying necrotic debris should be
removed by scrubbing the wound with saline-moistened sterile gauze to eliminate surface contamination [3, 27]. For wound culture, tissue specimens should
be obtained by scraping the base of the ulcer with a scalpel or curette, or by a
biopsy of the wound or bone [27-29].

3.3.3. Assessing vascular status

Peripheral artery disease (PAD) can be diagnosed by absence of foot pulses and
reduced Ankle-Brachial Index (ABI) [30]. Calculation of ABI is done by measuring the resting systolic blood pressure in the ankle and arm using a Doppler
probe. An ABI of 0.91 to 1.30 is a borderline or normal. An ABI of 0.41 to 0.90
indicates mild to moderate PAD and an ABI of 0.40 or less indicates advanced
critical ischemia. An ABI greater than 1.30 suggests the presence of calcified
vessels or arterial fibrillation [30, 31]. Another index can be used for assessing
vascular status which is called toe- brachial index (TBI) [2]. It is a calculation
based on the systolic pressure of the arm and the systolic blood pressure of the
toes. The examination is performed with photoplethysmograph (PPG) infrared
light sensor and a very small blood pressure cuff placed around the toe [30]. A
TBI test is often used to diagnose PAD in patient whose leg arteries are too stiff
to get an accurate ABI result (an ABI more than 1.3). The TBI is more accurate in
these patients because the arteries in the toe are usually not as stiff as those in the
leg. A TBI of 0.7 or less usually means you have PAD. The TBI is also useful for
predicting whether wounds on the foot or toe will heal [30].

3.3.4. Assessing neuropathy

Touch, vibration, and pressure sensations should be checked routinely using
cotton wool, tuning fork, and 10-g nylon monofilament, respectively [31].

3.3.5. Diagnostic imaging

Diagnostic imaging is not necessary for every patient with diabetes who has a
foot infection. Plain radiography of the foot is indicated for detection of osteomyelitis, foreign bodies, or soft tissue gas [32, 33].

3.3.6. Stages of diabetic foot
----

No clinical evidence of neuropathy or vascular disease is present.
Clinical features of neuropathy and/or peripheral vascular disease are present.
Development of ulceration or gangrene with risk of amputation.
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3.3.7. Classification of infection

Diabetic foot infections are classified as mild, moderate, or severe. Practical
approach to classifying diabetic foot infection is summarized in table 3 [3].

4. Management

4.1. Goals of therapy

Effective management of diabetic foot infection requires appropriate antibiotic
therapy, surgical drainage, debridement and resection of dead tissue, appropriate
wound care, and correction of metabolic abnormalities [31, 34].

4.2. Primary prevention of diabetic foot disease

Good foot care is the key for the prevention of diabetic foot problems in both
type 1 and type diabetes. Reduction of risk factors for diabetic foot disease may
prevent diabetic foot problems. For example; long term glycemic control is important to prevent peripheral neuropathy, which is a risk factor for amputation.
Hypertension should be adequately treated and cigarette smoking is a positive
risk factor for peripheral vascular disease in diabetic patient, so anti –smoking
education programme is recommended, especially in young type 1 diabetic patients [4, 7, 22, 30, 31, 35].

4.3. Secondary prevention of diabetic foot disease

When peripheral neuropathy or peripheral vascular disease develops, ulceration and amputation are not inevitable outcome. Secondary prevention of ulceration “at risk” foot is effective, particularly if early recognition is achieved through
routine clinical assessment. Assessments for prevention of foot ulceration and
amputation are very important in diabetic foot patient. For example; patients with
no clinical evidence of neuropathy or peripheral vascular disease require general
foot care education and regular risk assessment as well as patients with “ at risk
“ feet; clinical features of previous ulceration, neuropathy, peripheral vascular
disease, callus, foot deformity, physical disability, and decreased vision require
regular intensive foot care education and specialist diabetic chiropody care ( if
available). Also Patients who have developed ulceration or gangrene with risk of
amputation urgent referral to hospital. [4, 7, 22, 30, 31, 35].

4.4. Treatment of infection

Most of diabetic patients who are treated for a foot ulcer receive antibiotics.
The selection of antibiotic therapy for diabetic foot infection involves decisions
about choice of empiric and definitive antibiotic agent, route of administration
and duration of treatment [31, 36]. The selected antibiotic regimen should almost always include an agent that active against staphylococci and streptococci.
Previously treated or severe cases might need extended coverage that also inPage 92
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cludes gram-negative bacilli and Enterococcus species. Necrotic, gangrenous, or
foul-smelling wounds usually require anti-anaerobic therapy [2, 37]. When culture and sensitivity results are available, more specific therapy should be chosen
[2]. Narrower spectrum agents are preferred, but it is important to assess how the
infection has been responding to the empiric regimen. If the infection is improving and the patient is tolerating therapy, there might be no reason to change, even
if some or all of the isolated organisms are resistant to the agents is being used.
Agents that have demonstrated clinical effectiveness in prospective studies of
diabetic foot infections include the following [2]:
-- Penicillin/b-lactamase inhibitor congeners (amoxicillin/clavulanate orally; ampicillin/sulbactam*, piperacillin/tazobactam*, and ticarcillin/clavulanate* parenterally)
-- Cephalosporin (cephalexin orally; cefoxitin* and ceftizoxime * parenterally)
-- Clindamycin (orally and parenterally)
-- Fluoroquinolones (ciprofloxacin, levofloxacin* and moxifloxacin(*
-- Carbapenems (imipenem/cilastatin* and ertapenem* parenterally)
The duration of therapy is based on class of infection. For example, mild to
moderate infections, a 1 to 2 week course has been found to be effective [38].
While for more serious infections, treatment has usually been given for 2 to 4
weeks [3]. Adequate debridement, resection, or amputation of infected tissue can
shorten the necessary duration of therapy. In the few patients with diabetic foot
infection who develop bacteremia, therapy for at least 2 weeks seems prudent.
Antibiotic therapy can generally be discontinued when all signs and symptoms
of infection have resolved, even if the wound has not completely healed. Table 4
shows empiric antibiotic regimen for diabetic foot infection treatment. The selection of antibiotic is regarding to severity of infection, history of recent antibiotic
treatment, previous infection with resistant organisms, recent culture results, current Gram stain findings, and patient factors (e.g., drug allergy) [2, 30].

4.5. Surgery

Surgery is the cornerstone of treatment for deep diabetic foot infection. Procedures range from simple incision and drainage to extensive multiple surgical
debridements and amputation [3]. Timely and aggressive surgical debridement
or limited resection or amputation may reduce the need for more extensive amputation. Emergent surgery is required for severe infection in an ischemic limb,
necrotizing fasciitis, gas gangrene, and an infection associated with compartment
syndrome. Surgical excision of affected bone has historically been the standard
of care in patients with osteomyelitis. Nevertheless, successful therapy with a
long course of antibiotics alone has been achieved in two thirds of patients with
osteomyelitis [24]. As infection is controlled and the wound starts to granulate,
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primary closure may be successful. The wound may also be treated surgically
with a flap or graft, left to heal by secondary intention, or managed with negative
pressure dressings [39]. If the infected limb appears to be ischemic, the patient
should be referred to a vascular surgeon. Although noncritical ischemia can usually be treated without a vascular procedure, early revascularization within a few
days of the infection is required for successful treatment of an infected foot with
critical ischemia [40].

4.6. Debridement

Almost all infected foot lesions (other than primary cellulites) must be debrided [17, 40]. Any appropriately trained health care professional should be
able to perform this task safely. Debridement is aimed at removing any eschar
(full-thickness dead skin), other necrotic tissue or foreign material. This procedure helps to fully evaluate the wound, prepare the wound for more accurate cultures, allow penetration of any topical agents applied, and hasten wound healing.
It also serves to turn a chronic wound into an acute wound, which is more likely
to heal. Definitive debridement will often require more than one session or need
to be repeated at follow-up visits.

4.7. Metabolic stability

Correction of fluid and electrolyte imbalances, hyperglycemia, acidosis and
azotemia is essential. Good glycemic control may help eradicate the infection and
promote wound healing [41]. All patients should have blood glucose and glycated
hemoglobin (A1C) levels measured at initial presentation and then at regular intervals. Frequent home blood glucose monitoring is strongly encouraged. Appropriate therapeutic adjustments (e.g., adding or changing oral antihyperglycemic
agents, initiating or increasing insulin) must be made to optimize glycemic control [10]. The evaluation and treatment of diabetic foot infection are summarized
in charts 1, 2, & 3

4.8. Adjuvant therapy

Several additional measures have been used to improve infection resolution,
wound healing, and host response. Those for which there are published data are
briefly reviewed here.

4.8.1. Recombinant granulocyte-colony stimulating factor (GCSF)

Randomized controlled studies carried out in England of diabetic patients with
serious foot infections showed that adding to the usual care, (including antibiotic therapy) subcutaneous injections of Granulocyte colony-stimulating factor
(G-CSF) - filgrastim led to significantly more rapid resolution of infection and
to better outcomes [42]. Meanwhile, another randomized controlled trial carried
out in Italy found that there was no significant improvement in cure rates or miPage 94
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crobiological results with adjuvant G-CSF (lenograstim) among 40 patients with
limb-threatening diabetic foot infections at 3 or 9 weeks after enrollment [43].

4.8.2. Hyperbaric oxygen

This treatment is designed to increase oxygen delivery to ischemic tissue,
which may help fight infection and improve wound healing in the high-risk foot
[44, 45]. Potential candidates for hyperbaric oxygen include those with deeply
infected lesions who have not responded to standard therapy and for whom amputation is a realistic possibility [46]. Hyperbaric oxygen is an expensive and
limited resource that should remain reserved for severe cases, even if it is further
confirmed as effective [3].

4.8.3. Revascularization

Improving blood flow may also be crucial to controlling infection in an ischemic foot. Although initial debridement must be done even in the face of poor
arterial circulation, revascularization is generally postponed until sepsis is controlled [2]. However, waiting for more than a few days in hopes of sterilizing the
wound is inappropriate and may result in further tissue loss [47]. An aggressive
approach to revascularization in an ischemic infected foot can result in 3- year
limb-salvage rates of up to 98% [48].

4.8.4. Edema control

Edema caused by increased hydrostatic pressure frequently complicates diabetic foot infections. By impairing antegrade nutrient (and perhaps leukocyte) delivery, as well as restricting removal of metabolites and cell debris, edema can hinder wound healing. A recent randomized trial found that aggressively controlling
edema with a pneumatic pedal compression device increased wound healing in
diabetic patients with a foot infection. Simpler interventions, such as leg elevation
and compression stockings, are likely to be beneficial as well [39, 49].

4.9. Psychotherapeutic approach

Depressive symptoms occur with about twice the frequency in people with diabetes as in the non-diabetic population [1–5]. These symptoms, however, frequently fail to be correctly diagnosed and treated [50]. Raised depression scores are
particularly common in diabetic patients who have developed complications and
who suffer from severe functional impairment [51, 52]. Depressive symptoms have
severe co nsequences for those with diabetes. Depression is associated with poorer
glycemic control, reduced compliance, decreased quality of life, increased disability burden and mortality [53-58]. Psychotherapeutic intervention during in-patient
treatment can have a positive influence on anxiety, depressive symptoms and diabetes-related problems in patients with diabetic foot syndrome [59-62].
Page 95

5. Pharmacology of selected drugs
5.1. Cephalexin

Cephalexin is a first-generation cephalosporin antibiotic. It is an orally administered agent with a similar antimicrobial spectrum to the intravenous agents:
cefalotin and cefazolin. Cephalexin is used to treat a number of infections including: otitis media, streptococcal pharyngitis, bone and joint infections, pneumonia,
cellulitis, and urinary tract infections. It may be used to prevent bacterial endocarditis. Cephalexin is effective against Staphylococcus aureus, Streptococcus
pneumoniae, Haemophilus influenzae, E. coli and several others. It is available as
capsules 500 mg and 750 mg. Powder for Suspension: 125 and 250 mg/5 ml. The
dose of cephalexin for adults is 1 to 4 grams in divided doses. Common adverse
effects include gastrointestinal upset such as diarrhea, nausea, vomiting, indigestion, and abdominal pain. Others may include dizziness, agitation, headache,
joint pain, and tiredness. Symptoms of an allergic reaction include rash, itching,
swelling, trouble breathing, or red, blistered, swollen or peeling skin. Overall,
allergies occur in less than 0.1% of patients; they are seen in about 1% to 10% of
patients with penicillin allergy [63, 64].

5.2. Amoxicillin/clavulanic acid

Amoxicillin/clavulanic acid is a combination antibiotic consisting of amoxicillin trihydrate, a β-lactam antibiotic, and potassium clavulanate, a β-lactamase
inhibitor. This combination results in an antibiotic with an increased spectrum of
action and restored efficacy against amoxicillin-resistant bacteria that produce
β-lactamase [65]. It is effective against some bacteria such as H. influenzae, N.
gonorrhea, E. coli, Pneumococci, Streptococci, and certain strains of Staphylococci. It is effective against susceptible bacteria causing infections of the middle
ear (otitis media), tonsillitis, throat infections (pharyngitis), laryngitis, bronchitis,
sinusitis, and pneumonia. It is also used in treating urinary tract infections, and
skin infections. Possible side-effects include diarrhea, vomiting, nausea, thrush,
and a few other conditions. These do not usually require medical attention. However, if the patient experiences an allergic reaction to the medication, jaundice,
fever, or severe diarrhea, a doctor should be contacted immediately. As with all
antimicrobial agents, pseudomembranous colitis has been associated with the
use of amoxicillin/clavulanic acid. Amoxicillin is known to cause liver failure
in some patients. Co-administration of probenecid, a drug used for treating gout,
prevents the normal elimination of amoxicillin by the kidneys and can cause high,
toxic blood levels of amoxicillin. Penicillins, and so amoxicillin/clavulanic acid,
are generally considered safe for use in pregnancy who are not allergic to penicillin [64, 66].
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5.3. Clindamycin

Clindamycin is a lincosamide antibiotic. It is usually used to treat infections
with anaerobic bacteria but can also be used to treat some protozoal diseases, such
as malaria. It is a common topical treatment for acne and can be useful against
some methicillin-resistant Staphylococcus aureus (MRSA) infections. The most
severe common adverse effect of clindamycin is Clostridium difficile-associated
diarrhea (the most frequent cause of pseudomembranous colitis). Although this
side effect occurs with almost all antibiotics, including beta-lactam antibiotics, it
is classically linked to clindamycin use. Clindamycin is used primarily to treat
anaerobic infections caused by susceptible anaerobic bacteria, including dental
infections, and infections of the respiratory tract, skin and soft tissue infections,
and peritonitis. In patients with hypersensitivity to penicillins, clindamycin may
be used to treat infections caused by susceptible aerobic bacteria, as well. It is
also used to treat bone and joint infections, particularly those caused by Staphylococcus aureus. Common adverse drug reactions (ADRs) associated with clindamycin therapy — found in over 1% of patients — include: diarrhea, pseudomembranous colitis, nausea, vomiting, abdominal pain or cramps, rash, and/
or itch. High doses (both intravenous and oral) may cause a metallic taste, and
topical application may cause contact dermatitis. Diarrhea, vomiting, and nausea
are common if the individual lies down for an extended period of time within 30
minutes of taking clindamycin [66].

5.4. Ciprofloxacin

Ceftriaxone is a third-generation cephalosporin antibiotic. Like other third-generation cephalosporins, it has broad spectrum activity against Gram-positive and
Gram-negative bacteria. In most cases, it is considered to be equivalent to cefotaxime in terms of safety and efficacy. Ceftriaxone is often used (in combination,
but not direct, with macrolide and/or aminoglycoside antibiotics) for the treatment
of community-acquired or mild to moderate health care-associated pneumonia.
It is also a choice drug for treatment of bacterial meningitis. In pediatrics, it is
commonly used in febrile infants between 4 and 8 weeks of age who are admitted
to the hospital to exclude sepsis. It has also been used in the treatment of Lyme
disease, typhoid fever and gonorrhea. Intravenous dosages may be adjusted for
body mass in younger patients and is administered every 12–24 hours, at a dose
that depends on the type and severity of the infection. Hypoprothrombinaemia
and bleeding are specific side effects. Hemolysis is reported. Biliary sludging is
another known though rare adverse effect which occurs primarily in neonates [66].

5.5. Sulfamethoxazole/ trimethoprim

Sulfamethoxazole is an anti-bacterial sulfonamide, a “sulfa” drug. It disrupts
the production of dihydrofolic acid while trimethoprim disrupts the production of
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tetrahydrofolic acid. Sulfamethoxazole/ trimethoprim is used for treating infections due to susceptible bacteria. Such as urinary tract infections, flares of chronic
bronchitis due to bacteria, middle ear infections, for prevention of infections due
to pneumococcus in organ transplant recipients, for the treatment or prevention
of Pneumocystis carinii pneumonia, and chancroid. Sulfamethoxazole/trimethoprim can enhance the blood-thinning effects of warfarin, possibly leading to
bleeding. It also may increase blood levels of digoxin and possibly lead to serious
toxic effects. The most common side effects are: dizziness, headache, lethargy,
diarrhea, anorexia, nausea, vomiting, and rash. Sulfamethoxazole/trimethoprim
should be stopped at the first appearance of a skin rash before the rash becomes
severe. Serious rashes include Stevens-Johnson syndrome (aching joints and
muscles; redness, blistering, and peeling of the skin); toxic epidermal necrolysis
(difficulty in swallowing; peeling, redness, loosening, and blistering of the skin).
It may also form crystals in the urine which may damage the kidney and cause
bleeding into the urine. It is important to drink additional liquids during therapy
to prevent these side effects. Sulfamethoxazole/ trimethoprim is contraindicated
in pregnancy and not recommended in breastfeeding [64, 66, 67].

5.4. Metronidazole

Metronidazole is a nitroimidazole antibiotic medication used particularly
for anaerobic bacteria and protozoa. Metronidazole is an antibiotic, amebicide,
and antiprotozoal. It is the drug of choice for first episodes of mild-to-moderate
Clostridium difficile infection [68]. Metronidazole is also used as a gel preparation in the treatment of certain dermatological conditions. Metronidazole is usually used in the treatment of acute intestinal amebiasis and amebic liver abscess
caused by Entamoeba histolytica. Oral metronidazole or oral tinidazole is the
regimen of choice for mild to moderate or severe intestinal disease and for amebic hepatic abscess. Nausea, headache, anorexia, dry mouth, and unpleasant metallic taste are the most common adverse effects for metronidazole treatment [69].

5.4. Vancomycin

Vancomycin is a glycopeptide antibiotic used in the prophylaxis and treatment
of infections caused by Gram-positive bacteria. Vancomycin acts by inhibiting
proper cell wall synthesis in Gram-positive bacteria. Due to the different mechanism by which Gram-negative bacteria produce their cell walls and the various
factors related to entering the outer membrane of Gram-negative organisms, vancomycin is not active against Gram-negative bacteria (except some non-gonococcal species of Neisseria). Vancomycin is indicated for the treatment of serious,
life-threatening infections by Gram-positive bacteria that are unresponsive to
other less-toxic antibiotics. In particular, vancomycin should not be used to treat
methicillin-sensitive Staphylococcus aureus because it is inferior to penicillins
such as nafcillin. Although vancomycin levels are usually monitored, in an effort
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to reduce adverse events, the value of this is not beyond debate. Peak and trough
levels are usually monitored, and the area under the curve is also sometimes used.
Toxicity is best monitored by looking at trough values. Common adverse drug
reactions (≥1% of patients) associated with IV vancomycin include: local pain,
which may be severe and/or thrombophlebitis. Damage to the kidneys and to
the hearing was a side-effect of the early impure versions of vancomycin, and
these were prominent in the clinical trials conducted in the mid-1950s. Later trials using purer forms of vancomycin found that nephrotoxicity is an infrequent
adverse effect (0.1–1% of patients), but that this is accentuated in the presence of
aminoglycosides [70, 71] .
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7. Tables and charts

7.1. Chart 1: Algorithm for the evaluation and treatment of diabetic foot infection, (part 1; standard algorithm for all patients with
diabetic foot infection) [2, 10, 25, 31]

- Cleanse, debride, probe wound
- Assess for signs of inflammation
- Assess neurologic and vascular status of foot
- Consider plain radiography of the foot

Is the wound clinically infected?

Yes

-- Assess severity of infection and metabolic status
-- Assess medical and psychological condition

No

- Prescribe appropriate wound care
- Consider wound healing agents
- Ensure proper foot wear
- No antibiotic therapy

Monitor until healed
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7.2. Chart 2: Algorithm for the evaluation and treatment of diabetic foot infection, (part 2; severe infection) [2, 10, 25, 29, 72]

Severe infection
A

-- Hospitalize patient
-- Stabilize metabolic status
-- Consider surgical consultation (e.g. orthopedic, vascular)
-- Culture wound sample and blood sample
-- Start empiric parenteral antibiotic therapy
Reassess twice daily

Not responding or worsening

Improved

--Review culture
--Reassess antibiotic regimen
--Reassess need for surgery
(incision and drainage)

Improved

Switch to appropriate
oral antibiotic regimen

Not responding

Amputate of appropriate level
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7.3. Chart 3: Algorithm for the evaluation and treatment of diabetic foot infection, (part 3; mild or moderate infection) [2, 10, 25,
29, 72]
Mild or moderate infection
--Assess suitability for outpatient treatment
--Culture wound sample
--Ensure proper wound care
--Choose empiric antibiotic regimen; consider
oral agents

Reassess in two to four days

Infection not
improving

Improving

B
Consider changing antibiotic regimen (narrow
spectrum; low expensive
agent)

Reassess in a few
weeks

Cured
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Relapsed

Infection worse

--Review culture
--Assess patient compliance
--Review local wound

Go to A

Reassess in two to
three days

Improving

Infection
worse

Go to B

Go to A
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7.4. Table 1: Most common pathogens in diabetic foot infections
[10, 17, 22]
Pathogens in diabetic foot infections
Staphylococcus aureus
Beta-hemolytic streptococci
E. coli
Proteus species
Klebsiella species
Bacteroids species
Clostridium species
Peptococcus
Peptostreptococcus species

7.5. Table 2: Risk factors for osteomyelitis in patients with diabetic
foot infection [10, 26]
Risk factors for osteomyelitis in patients with diabetic foot infection
Appearance of a swollen, deformed red toe (also called sausage toe)
Bone visible or palpable on probing
Infected ulcer with an erythrocyte sedimentation rate of more than 70 mm per hour
Non-healing ulcer after a few weeks of appropriate care and off-loading of pressure
Radiologically evident bone destruction beneath ulcer
Ulcer area greater than 2 cm2 or more than 3 mm deep
Ulceration presents over bony prominences for more than two weeks

7.6. Table 3: Clinical classification of diabetic foot infection [2, 3,
73, 74]
Clinical manifestations of infection
Wound lacking purulence or any manifestations of inflammation (i.e., erythema,
pain, tenderness, warmth, or induration)
Presence of purulence and/or two or more manifestations of inflammation, but
any cellulites or erythema extends 2 cm or less around the ulcer; infection is limited to the skin or superficial subcutaneous tissues; no other local complications
or systemic illness
Infection (purulence and/or two or more manifestations of inflammation) in a patient who is systemically well and metabolically stable, but who has at least one
of the following characteristics: cellulites extending more than 2 cm around the
ulcer; lymphangitic streaking; spread beneath the superficial fascia; deep tissue
abscess; gangrene; involvement of muscle, tendon, joint, or bone
Infection (purulence and/or two or more manifestations of inflammation) in a
patient with systemic toxicity or metabolic instability (e.g., fever, chills, tachycardia, hypotension, confusion, vomiting, leukocytosis, acidosis, severe hyperglycemia, azotemia)

Infection
severity

Not infected
Mild

Moderate

Severe
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7.7. Table 4: Empiric antibiotic regimen for treatment of diabetic
foot infection [10, 37, 72]
Severity of infection

Mild/moderate
-- Oral course.
-- Duration of treatment is one to
two weeks.

Moderate
-- Duration of treatment is two
to four weeks, depending on
response; administered orally or parenterally followed
by orally.
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Recommended
-- Cephalexin (500 mg four times daily); or
-- Amoxicillin/clavulanate (875/125
mg twice daily); or
-- Clindamycin (300 mg three times
daily); or
-- Levofloxacin* (500 mg orally once
daily) ± clindamycin (300 mg orally three times daily, or
-- Sulfamethoxazole/ trimethoprim
(TMP/SMX) orally twice daily
If Risk factors for polymicrobial
infection absent:*
- Nafcillin* 1 to 2 g IV every four
hours.
- Cefazolin 1 to 2 g IV every eight
hours.
- Vancomycin 30 mg per kg IV twice
per day.
If risk factors for polymicrobial infection present*
- Ampicillin/Sulbactam 3 g IV four
times per day.
- Ceftriaxone 1 to 2 g IV once per
day plus Clindamycin 600 to 900 mg
IV or orally three times daily or metronidazole 500 mg IV or orally three
times daily.
or
- Levofloxacin 500* mg IV or orally
once daily plus Clindamycin 600 to
900 mg IV or orally three times daily.

Comments

- Parenteral drug of
choice for MSSA.
- For penicillin –allergic patients.
- Parenteral drug of
choice for MRSA.
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Severe
- Duration of treatment is two
to four weeks, depending on response.
- Administer parenterally then
switch to orally

- Ciprofloxacin 400 mg IV twice per
day plus clindamycin 600 to 900 IV
three times daily.
- Imipenem/cilastatin *(500 mg IV
four times daily).
- Piperacillin/tazobactam* 3.375 to
4.5 g IV every six to eight hours.
- Vancomycin 30 mg per kg IV twice
per day plus ciprofloxacin 400 mg
IV twice daily plus metronidazole
500 mg IV or orally three times daily.

Vancomycin is the
parenteral drug of
choice for MRSA;
Linezolid* 600 mg
IV or orally twice
per day can also be
used for MRSA
Use vancomycin
for penicillin-allergic patients

IV: intravenously; MRSA: Methicillin-resistant Staphylococcus aureus;
MSSA: methicillin-susceptible S. aureus, TMP/SMX: Trimethoprim-sulfamethoxazole
*Risk factors for polymicrobial infection include chronic ulcers, recent antibiotic use, and foot ischemia or gangrene.
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Standard Treatment Guideline (STG) For
Acute Gastroenteritis in Paediatrics
1. Introduction

Gastroenteritis ranks with respiratory tract infection as the most common infectious disease syndrome of human [1]. Gastroenteritis (GE) is defined as an
inflammation of the mucus membranes of the gastrointestinal tract and is characterized by a decrease in the consistency of stools (loose or liquid) and/or an
increase in the frequency of evacuations (typically ≥ 3 in 24 hrs), with or without
fever or vomiting [2, 3]. Acute gastroenteritis (AGE) continues to be associated
with substantial morbidity in developed countries and has a significant mortality
in developing countries, this common acute intestinal communicable infection is
usually viral, but sometimes bacterial or parasitic. Community outbreaks are sporadic and seasonal [4]. Acute diarrhea is a major problem worldwide, although
the overall mortality rate from diarrheal disease has steadily declined over the last
few decades [5]. Subsequent dehydration is the second leading cause of worldwide morbidity and mortality which is especially problematic for children younger than five years [6]. In this Standard Treatment Guideline (STG); the focus will
be on the management of pediatric gastroenteritis, especially those caused by
viral etiology.
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Epidemiology and aetiology

In Palestine, there are no available statistical data regarding gastroenteritis
epidemiology. However, diarrhea is one of the main causes of outpatient visits
and hospitalizations [7]. It’s also one of the leading causes of death among the
population in Gaza Strip [8, 9].
Viruses are the most common cause of diarrheal illness resulting in about
160,000 hospitalizations for children in the world [10, 11]. There are over 20
different types of viruses that have been identified as etiological agents of gastroenteritis and diarrhea, they include: rotaviruses, noroviruses, astroviruses, enteric
adenoviruses, and coronaviruses. The most common virus implicated in GE is
rotavirus which is the most common cause of this acute illness in infants and
young children [12]. Rotavirus causes between 600,000 and 875,000 deaths each
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year, with the highest rates in the very young and in developing countries [13].
RVGE-related hospitalization rates ranged from 14% to 45% compared to 14%28% for non- RVGE [14].
Away from viruses, the inflammation is less frequently caused by bacteria, their
toxins (e.g. Staphylococcal Enterotoxin B (SEB)), parasites, or an adverse reaction

to something in the diet or medication. In Palestine; specifically, there are few
studies that were published about the aetiology of diarrhea in children. Those
ones found that Cryptosporidium species, Rotavirus, Entamoeba histolytica, Shigella species. Campylobacter coli/jejuni, Escherichia coli O157:H7, Salmonella
specie, Giardia intestinalis, and Strongyloides stercoralis were common pathogens [9, 15-17]. Table 1 summarizes the etiological agents associated with acute
gastroenteritis (see table 1).

3. Clinical presentation, diagnosis and lab investigation
3.1. Clinical presentation

Gastroenteritis often involves diarrhea (most common), abdominal cramps,
nausea and vomiting. Some patients also may develop a mild fever of about (37.7
C ) [18]. Most symptoms will resolve in about 2 to 5 days [19]. There are many
symptoms that can help physician to differentiate between viral and bacterial
aetiology: mostly; bacterial pathogen causes high fever (>40 C), overt faecal
blood, abdominal pain, and central nervous system (CNS) involvement while
viral aetiology usually causes frequent watery stools, vomiting and respiratory
symptom [20]. Bloody stools (dysentery) – suggesting infection by amoeba, Campylobacter, Salmonella, Shigella or some pathogenic strains of Escherichia coli
[21]. Furthermore, the most important complication of GE is dehydration. The
amount of weight loss as a percentage of normal body weight provides the best
estimate of degree of dehydration. Clinical signs of dehydration are not present
until the child has lost at least 4% of his body weight. The best signs for identifying dehydration include: decreased peripheral perfusion, and abnormal skin
turgor. Gastroenteritis clinical presentation and classification of dehydration are
summarized in table 2 (see table2).

3.2. Diagnosis and lab investigation

Gastroenteritis is usually diagnosed based on symptoms, complete medical
history, and physical examination [19]. An accurate medical history may provide
valuable information on the existence or inexistence of similar symptoms in other
members of the patient’s family or friends. Mildly febrile illness accompanied by
vomiting and watery diarrhea is most suggestive presentation [22].
No specific diagnostic tests are required in most patients with simple gastroenPage 116
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teritis. However, if symptoms including fever, bloody stool and diarrhea persist
for two weeks or more, examination of stool for Clostridium difficile may be advisable along with cultures for bacteria including Salmonella ,Shigella ,Campylobacter, and Escherichia coli. Microscopy for parasites, ova and cysts may also
be helpful. The most common tests to definitively establish diagnosis are stool for
enzyme-linked immunesorbent assay (ELISA) or radioimmunoassay (RIA) [19].
Dehydration may be associated with elevated sodium, elevated blood urea nitrogen (BUN)/creatinine ratio, blow serum bicarbonate, so that blood tests for
these parameters are helpful. Additional testing to consider in severe illness or
suspected causes other than gastroenteritis are electrolytes, complete blood count,
blood cultures, and abdominal x-ray.

4. Management
4.1. Diet therapy

Recommendations for maintenance dietary therapy depend on the age and
diet history of the patient. Breastfed infants should continue nursing on demand.
Formula-fed infants should continue their usual formula immediately upon rehydration in amounts sufficient to satisfy energy and nutrient requirements. Lactose-free or lactose-reduced formulas usually are unnecessary [23]. Children receiving semisolid or solid foods should continue to receive their usual diet during
episodes of diarrhea. Foods high in simple sugars should be avoided because the
osmotic load might worsen diarrhea; therefore, substantial amounts of carbonated soft drinks, juice, gelatin desserts, and other highly sugared liquids should be
avoided [24, 25]. Also fatty foods must be avoided, but maintaining adequate
calories without fat is difficult, and fat might have a beneficial effect of reducing intestinal motility. Early feeding decreases changes in intestinal permeability
caused by infection, reduces illness duration, and improves nutritional outcomes.
Highly specific diets (e.g., the BRAT [bananas, rice, applesauce, and toast] diet)
have been commonly recommended [26]. Although certain benefits might exist
from green bananas and pectin in persistent diarrhea, the BRAT diet is unnecessarily restrictive and, similar to juice-centered diets, can provide suboptimal
nutrition for the patient’s nourishment and recovering gut [26].

4.2. Hospitalization and discharge criteria

The main indications for hospital admission in acute gastroenteritis patients
are: shock, severe dehydration (more than nearly 10% of body weight), neurological abnormalities (lethargy, seizures), intractable or bilious vomiting, oral
rehydration solution (ORS) treatment failure, when caregivers cannot provide
adequate care at home, and in case of suspected surgical condition [27, 28]. On
the other hand; children with gastroenteritis can be discharged, even if they still
have some vomiting, if the following “discharge criteria” are met [4]:
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1.
2.
3.
4.
5.

Diagnosis of gastroenteritis
Child is rehydrated or only mildly dehydrated
Gastrointestinal losses not profuse
Child has passed urine in emergency department (ED) or within the last 4 hours
Parent has demonstrated the ability to give an ORS appropriately

If a child with gastroenteritis and dehydration does not fulfill the discharge
criteria, they will need to be admitted for ongoing management.

4.3. Dehydration therapy for patients with acute gastroenteritis

Gastroenteritis is usually an acute and self-limited disease that does not require
pharmacological therapy; antimotility and antisecretory gents should not be used
owing to their potential side effects in childhood and as of the self-limited nature
of the disease [6]. However, Oral rehydration therapy (ORT) or intravenous fluids
(if necessary) is the foundation, and the cornerstone for gastroenteritis-induced
dehydration as the objective of treatment is to replace lost fluids and electrolytes
[29]. There are seven basic principles guide optimal treatment of acute gastroenteritis (see table 3). As shown in table 2, dehydration is classified based on clinical
symptoms. However, the treatment of GE dehydration should include two phases: rehydration phase and maintenance phase: in rehydration phase; the fluid deficit is replaced quickly during 3-4 hours and clinical hydration is attained [30, 31].
In the maintenance phase, on the other hand; maintenance calories and fluids are
administered; rapid re-alimentation should follow rapid rehydration, with a goal
of quickly returning the patient to an age-appropriate unrestricted diet, including
solids [30, 31]. The American Academy of Pediatrics, the European Society of
Pediatric Gastroenterology and Nutrition (ESPGAN), and the World Health Organization (WHO) all recommend oral rehydration solution (ORS) as the treatment of choice for children with mild-to-moderate gastroenteritis, while I.V rehydration therapy for severe dehydration. The following sections will demonstrate
the optimal rehydration dose for each of specific degree of dehydration.

4.3.1. No or minimal signs of dehydration

In primary care clinics; children with no or minimal signs of dehydration,
treatment is aimed at providing adequate fluids and continuing an age- appropriate diet, breastfeeding or other milk feeds should be continued while commercial juices and carbonated beverages should be avoided. Patients with diarrhea
must have increased fluid intake to compensate for losses and cover maintenance
needs. Use of oral rehydration solution (ORS) should be encouraged. In principle, children weighing <10 kg should be administered 60-120 ml ORS for each
episode of vomiting or diarrheal stool, and those weighing >10 kg should be
administered 120-240 ml. If signs of dehydration arise, encourage caretakers to
bring child to healthcare facility [32, 33].
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4.3.2. Mild to moderate dehydration

In primary care clinics; children with mild to moderate dehydration should
have their estimated fluid deficit rapidly replaced. Administer 75 ml of ORS/kg
of body weight during the first 4 hours to replace estimated fluid deficit. If child
appears to want more than estimated amount of ORS, more can be offered. I.V
therapy in hospital for child with decreased consciousness or if unresponsive to
oral ORS should be considered, but immediate IV therapy should be started if a
child shows signs of severe dehydration or clinical deterioration [32, 33]. Table 6
shows approximate amounts of ORS given within the first 4 hours based on age
category. (See table 6)

4.3.3. Severe dehydration

In hospital, children with severe dehydration (including suspected or confirmed
shock) - immediate and rapid IV rehydration is recommended. Lactated Ringer’s

(LR) solution, normal saline should be administered (10-20 ml/kg body weight)
until pulse, perfusion and mental status return to normal. The patient should be
observed closely during this period and vital signs should be monitored on regular
basis. Normal saline or LR infusion is the appropriate first step in the treatment of
hyponatremic and hypernatremia dehydration. Hypotonic solutions should not be
used for acute parenteral dehydration [31, 34]. (See table 4)

4.4. Oral Rehydration Solutions (ORS)

Oral rehydration therapy (ORT) is used as a simple treatment for dehydration
associated with diarrhea, particularly gastroenteritis. Oral rehydration solutions
(ORS) are specifically designed fluids that contain an appropriate amount of sodium, glucose and other electrolytes and are of the appropriate osmolality to maximize water absorption from the gut [4]. It has been shown that water absorption
across the lumen of the human intestine is maximal using solutions with a sodium
concentration of 60 mmol/L which is recommended by the European Society of
Pediatric Gastro-enterology and Nutrition [35]. However, some children who are
not particularly dehydrated will refuse to drink such an ORS because of its salty
taste. ORS with slightly less sodium may be more palatable. These hypo-osmolar solutions are more effective at promoting water absorption than isotonic or
hypertonic solutions [36]. The composition of various ORS and other fluids is
shown in tables 5. Fruit juices and soft drinks are inappropriate because of the
minimal sodium content and the excessive glucose content and hence excessive
osmolality, which will worsen diarrhea. Although diluting juices and soft drinks
reduces glucose concentration, the fluid has insufficient sodium to act as a rehydration fluid [4].
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4.4.1. Types of oral rehydration solutions
4.4.1.1. Basic solution

Where ORS sachets are not available, home-prepared solutions are typically
used. While many different recipes exist to increase palatability (e.g. adding flavor, citrus, savory, etc.), all are based on a standard ratio of water, sugar, and salt.
A basic oral rehydration therapy solution is composed of 30 ml (6 level tsp) of
sugar and 2.5 ml (1/2 level tsp) of salt dissolved into1 liter (4.25 cups) of clean
water [37].

4.4.1.2. Reduced osmolarity ORS

Reduced osmolarity ORS means osmolarity less than 250 mOsm/L. WHO recommends a revised formulation of reduced osmolarity (245 mOsm/L) ORS containing 75 mmol/L of sodium, 20 mmol/L of potassium, 65 mmol/L of chloride,
10 mmol/L of citrate and 75 mmol/L of glucose [38].

4.4.1.3. Polymer- based ORS

The substitution of glucose monomer in the ORS with glucose polymers such
as whole rice and wheat has been evaluated as a method to decrease both the volume and duration of diarrhea [39-41]. New research suggests that polymer-based
ORS, made from complex carbohydrates such as rice, wheat, or maize, may reduce stool output and length of diarrhea compared with glucose-based ORS. With
these solutions, carbohydrates are slowly digested in the small intestine, releasing
glucose to facilitate sodium uptake without adding a significant osmotic load to
bowel contents [42, 43].

4.5. Pathogen-directed therapy
4.5.1. Management of viral etiology

As shown in section 4.3 above, gastroenteritis with viral origin is self-limited,
therefore, pharmacological therapy; antibiotics, antimotility agents should not be
used as of their side effects. The cornerstone of viral treatment is supportive care
and rehydration with ORS or intravenous fluids if necessary [44].

4.5.2. Management of bacterial etiology

Because viruses are the predominant in developed countries [45], therefore,
the routine use of antimicrobial agents for treating diarrhea is unnecessary and
might lead to increased antimicrobial resistance [46, 47]. However, if stool culture
showed positive results for certain bacteria or parasites, then pathogen directed
antibiotic is recommended. In general, infections with Shigella spp., Salmonella,
E. coli, and other bacterial pathogens should usually be treated with antibacterial
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agents [48]. The following section will describe the treatment of most common
bacterial gastroenteritis in Palestine.

4.5.2.1. Shigellosis

Shigellosis mostly affects children 6 months to 10 years of age. Most cases of
shigellosis are a result of person-to-person transmission. Shigella transmission
from contaminated food and water is associated with large outbreaks [6]. Infection with Shigella generally is self-limited and responds to supportive care, antibiotic therapy is indicated because it shortens the duration of illness and shedding
and consequently reduces the risk of the disease transmission [48]. The antibiotics used in the treatment of shigellosis are cephalosporins, azithromycin (10 mg/
kg daily for 3 days), and a fluoroquinolone* (e.g. ciprofloxacin 10 mg/kg twice
daily for 5 days) [6, 49].

4.5.2.2. Salmonellosis

Outbreaks of intestinal salmonellosis have been associated with unpasteurized
orange juice, tomatoes, cilantro, and others. Infection with salmonella is usually
self-limited and antibiotics have no proven value [45]. Patients respond well to
ORT. Symptoms typically diminish in 3 to 7 days without sequelae. Antibiotic
use may result in a higher rate of chronic carriage and relapse [48]. Antimotility
agents should not be used, as well.

4.5.2.3. Enterohemorrhagic Escherichia Coli (EHEC)

Outbreaks of diarrhea due to E. coli have occurred from contaminated beef,
unpasteurized milk, and other dairy products, vegetables, and apple juice. The
only recommended treatment of EHEC infection is supportive including ORT.
Most of symptoms resolved in 5 to 7 days. Antibiotics are currently contraindicated because they can induce the expression and release of toxins [50]. Antimotility
agents should be avoided because they may delay clearance of the pathogen and
toxin with subsequent increase of systemic complications [6].

4.5.3. Management of gastroenteritis caused by parasites

Infection with Entamoeba histolytica is a common parasitic gastroenteritis
worldwide [3, 33]. It is usually treated by metronidazole, oral therapy, 35-50 mg/
kg body weight in divided doses every 8 hours for 10 days. Or oral tinidazole*
therapy: 50 mg/kg/day for 3 days for children >3 years, (maximum dose: 2 g/
day). Infection with Giardia is usually treated by tinidazole; 50 mg/kg/day as
single dose for children >3 years; (maximum dose: 2 g/day). The management
algorithm of GE is described as in chart 1, & 2 (see section 8).
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5. Prevention of gastroenteritis

Prophylactic procedures that are usually established to protect different etiologies of acute gastroenteritis are: lifestyle modifications such as good hand washing
which has been found to decrease the rates of gastroenteritis by about 30%, and
alcohol based gels may also be effective [51]. Additionally, the administration of
rotavirus vaccines which have been licensed in some countries reduced emergency department visits and hospitalizations. However, those vaccines have some
side effects that are similar to the mild flu symptoms [33, 52, 53].

6. Pharmacology of selected drugs
6.1. Metronidazole

Metronidazole is a nitroimidazole antibiotic medication used particularly
for anaerobic bacteria and protozoa. Metronidazole is an antibiotic, amebicide,
and antiprotozoal. It is the drug of choice for first episodes of mild-to-moderate
Clostridium difficile infection [54]. Metronidazole is also used as a gel preparation in the treatment of certain dermatological conditions. Metronidazole is usually used in the treatment of acute intestinal amebiasis and amoebic liver abscess
caused by Entamoeba histolytica. Oral metronidazole or oral tinidazole is the regimen of choice for mild to moderate or severe intestinal disease and for amoebic
hepatic abscess [34]. Nausea, headache, anorexia, dry mouth, and unpleasant metallic taste are the most common adverse effects for metronidazole treatment [55].

6.2. Azithromycin

Azithromycin is an azalide, macrolide antibiotics. It is derived from erythromycin, with a methyl-substituted nitrogen atom incorporated into the lactone ring,
thus making the lactone ring 15-membered [57]. Azithromycin is used to treat or
prevent certain bacterial infections. In recent years, it has been used primarily to
prevent bacterial infections in infants and those with weaker immune systems
[58]. Azithromycin prevents bacteria from growing by interfering with their protein synthesis. Azithromycin binds to the 50S subunit of the bacterial ribosome,
and thus inhibits translation of mRNA. Nucleic acid synthesis is not affected.
Most common side effects are gastrointestinal: diarrhea, nausea, abdominal pain,
and vomiting. Nervousness, dermatologic reactions, and anaphylaxis have been
reported [59]. A 2012 study found the drug may increase the risk of death, especially in those with heart problems, compared with those on other antibiotics such
as amoxicillin or no antibiotic [60]. However, more in depth studies are required.
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8. Tables and Charts
8.1. Table 1: Most common aetiologies of acute gastroenteritis [61]
Category

Specific agent

Viruses

- Rotavirus
- Enteric adenovirus
- Coronaviruses
- Adenovirus

Bacteria

- Salmonella
- Shigella
- Campylobacter jejuni
- Clostridium
- Eschericahia coli
- Vibrio cholera

Parasites

- Entamoeba histolytica
- Giardia Lamblia
- Cryptosporidium

8.2. Table 2: Gastroenteritis clinical presentation, classification of
dehydration [2, 62-64]
Variable

Mild (3-5%)

Severe (10% or
More)
Normal to reduced

Moderate (6-9%)

Blood pressure

Normal

Normal

Quality of pulses

Normal

Normal to slightly decreased

Heart rate

Normal

Increased

Skin turgor

Normal

Decreased

Increased (bradycardia
in severe cases)
Decreased

Fontanelle

Normal

Sunken

Sunken

Mucous membranes

Slightly dry

Dry

Dry

Eyes

Normal

Sunken
creased

Extremities

Warm,
capillary

Mental status

Normal

Normal to listless

Urine output

Slightly decreased

Less than 1 mL/kg/h

normal
refill

orbits/
tears

de-

Delayed capillary refill

Moderately decreased

Deeply sunken orbits
decreased tears
Cool, mottled
Normal to lethargic to
comatose
Less than 1 mL/kg/h
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8.3. Table 3: The seven principles of appropriate treatment for children with diarrhea and dehydration [3, 65]
1.
2.
3.
4.
5.
6.
7.

Oral rehydration solutions (ORS) should be used for rehydration.
Oral rehydration should be performed rapidly (i.e., within (3–4 hours).
For rapid re-alimentation, an age-appropriate, unrestricted diet is recommended as soon as
dehydration is corrected.
For breastfed infants, nursing should be continued.
If formula-fed, diluted formula is not recommended, and special formula usually is not
necessary.
Additional ORS should be administered for on-going losses through diarrhea.
No unnecessary laboratory tests or medications should be administered.

8.4. 8.4 Table 4: Fluid therapy guidelines [31, 50]

Degree of
dehydration

Fluids

Minimal or no dehydration

Mild to Moderate

Severe dehydration

Feeding

If child <10 kg; administer 10ml/kg
ORS for each episode of vomiting or
diarrheal stool, and those weighing
>10 kg administered 120-240 ml.

Breast feeding, undiluted
lactose-free
formula,
full
strength cow’s milk, or
lactose-containing formula

ORS,75 mL/kg for 4 hours

Same as above

Intravenous isotonic fluids (0.9% saline or Ringer’s lactate), 20 mL/kg/h
until pulse and state of consciousness return to normal, then 100 mL/
kg of ORS over 4 hours.

Start after clinically improved
and ORS has begun

8.5. Table 5: Composition of common oral rehydration solutions
and household beverages [3, 66]
Solution

CHO
mmol/L (g/L)

Na, mmol/L

K, mmol/L

Cl, mmol/L

Osmolarity
mOsm/L

Reduced Osmolarity (2003)

13.5

75

20

65

245

Common household beverages not appropriate for use as primary oral rehydration fluids

CHO- carbohydrate; Na: Sodium; K: Potassium; Cl: Chloride.
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8.6. Table 6: Approximate amount of ORS by age in first 4 hours
for those with mild to moderate dehydration [33, 50]
Age

Oral rehydration salt (ORS) volume

< 4 months

200-400 mL

4-11 months

400-600 mL

12-23 months

600-800 mL

2-4 years

800-1,200 mL

5-14 years

1,200-2,200 mL

≥ 15 years

2,200-4,000 mL
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8.7. Chart 1: Algorithm for evaluation and management of acute
gastroenteritis (AGE) in children aged 2 months through 5 years
[20, 33]
Suspected AGE
ORS, 5 ml/ 5 min…patient placed in
room
Start clinical assessment for dehydration status
Some (mild - moderate)
Primary care & hospital if needed

None
Primary care

Continue with child’s
preferred, usual and
age appropriate diet.
If vomiting, offer
frequent small feedings
no other medications
Discharge

Severe
(Hospital)

Treat emergently
( hypo volume shock),
ORS when stable

Continue ORS 25-50
ml/kg (1-2) hrs
If vomiting persistent
or refuse ORS, refer to
a specialist
Reassess in 1 hour

Yes

Sufficient oral intake
for losses?
Clinical dehydration
assessment?

No

Discuss choice with
family
1. ORS. Reassess child
every 60 min.
2. I.V fluids

Oral
fluids
Reassess
1 hr

I.V fluids
No

Clinical dehydration
assessment
Discharge
AGE: Acute Gastroenteritis, ORS: Oral Rehydration Solution, I.V: Intravenous, hrs: hours
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8.8. Chart 2: A decision tool to help decide when to obtain stool culture and when a child may benefit from antimicrobial therapy
[20, 33]
Including: < 3months of age, immunocompromised, and septic/toxic
No

Yes

Grossly bloody stools, high
fever, foreign travel, or specific
pathogen

Stool culture, & consider empiric cephalosporin

Yes

Stool culture

No

Supportive care

Treat specific pathogen
when indicated
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Standard Treatment Guideline (STG) For
Pediatric Meningitis
1. Introduction

Meningitis is defined as an inflammation of the membranes of the brain and
spinal cord (meninges) affecting the pia, arachnoid and subarachnoid space [1].
The inflammation may be caused by infection with viruses, bacteria, or other microorganisms [2]. Aseptic meningitis refers to a clinical syndrome of meningeal
inflammation in which bacteria cannot be identified in the cerebrospinal fluid
(CSF) [3].
Bacterial meningitis continues to be an important infectious disease throughout the world and can be a life-threatening emergency if not suspected, appropriately diagnosed and managed expeditiously [4]. The focus in this STG will be on
pediatric meningitis (1-18 years).
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Epidemiology and etiology
2.1. Viral meningitis

In general, viruses that can cause meningitis include enteroviruses, Herpes
simplex virus type 2 (and less commonly type 1), Varicella zoster virus (known
for causing chickenpox and shingles), Mumps virus, Human immunodeficiency
virus (HIV), and Lymphocytic chorio meningitis virus (LCMV) [5].

2.2. Bacterial meningitis

Bacterial meningitis is an infectious disease emergency that can cause substantial morbidity and mortality [6]. It can be caused by a range of different bacteria:
Haemophilus influenza type B, Neisseria meningitidis, Streptococcus pneumoniae, and other bacteria [4].

2.2.1. Meningococcal disease

Meningococcal disease (which is caused by Neisseria meningitidis) remained
a priority concern type of meningitis because it is potentially fatal disease. It is
an endemic disease in Gaza Strip and sporadically reported in West Bank. In year
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2009, one hundred and forty (140) cases were reported in Palestine with an incidence rate of 3.6 per 100,000 of population: 8 cases were reported in West Bank
with an incidence rate of 0.3 per100,000 of population, and 132 cases in Gaza
Strip with an incidence rate of 8.9 per100,000 of population.

2.2.2. Haemophilus influenzae

In Palestine, during the past years, the incidence rate of Haemophilus influenzae meningitis was constant and kept at the same rate; one case was reported in
2008 with an incidence rate of 0.03 per 100,000 of population, whereas no cases
were reported in year 2009. No cases were reported in 2010 in Gaza Strip and
just two cases were reported in West Bank (one in Jerusalem Governorate and the
second in Ramallah Governorate) [7].

2.2.3. Other bacterial meningitis pathogens

Other bacterial meningitis could be caused by variety of bacterial infections;
mainly Streptococcus pneumoniae. In year 2010, two hundred and forty six (246)
cases were reported in 2010 with an incidence rate of 6.5 per 100,000 of population: 77 cases in West Bank with an incidence rate of 3.4 per 100,000 of population, and 169 cases in Gaza Strip with an incidence rate of 11.0 per 100,000 of
population [7].

2.3. Fungal meningitis

Fungal meningitis is uncommon; it is usually due to Cryptococcus neoformans, typically seen in people with immune deficiency.

2.4. Non-infectious causes of meningitis

Meningitis may occur as a result of several non-infectious causes: spread of
cancer to the meninges (malignant meningitis) [8]. And certain drugs (mainly
non-steroidal anti-inflammatory drugs (NSAIDs), some antibiotics, and intravenous immunoglobulins (IVIG)) [9].

2.5. Risk factors

In general, risk factors for meningitis might include: environmental-recent exposure to a pathogen, recent infection in the patient, surgery, and trauma. Noninfectious causes include malignancy, medications, and immunosuppression [10].
In new born; prematurity, low birth weight; and the presence of previous infectious diseases in the newborn or in the mother were important risk factors for
meningitis [11].
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3. Clinical presentation, diagnosis, and lab investigation
3.1. Clinical presentation

At initial presentation, no reliable clinical indicators are available to differentiate between acute viral meningitis and bacterial meningitis, so all suspected
cases should be referred to hospital [5]. Bacterial meningitis requires early diagnosis and empirical antimicrobial treatment. However, the symptoms and signs
depends on the age of the child, the duration of illness, and the host response
to infection [12]. Neonates with bacterial meningitis often present with nonspecific signs and symptoms [13, 14]. The clinical features of bacterial meningitis
in infants and children can be subtle, variable, and even absent. In infants, they
might include: fever, hypothermia, lethargy, irritability, poor feeding, vomiting,
diarrhea, respiratory distress, seizures or bulging fontanelles [12]. Other features
that might distinguish meningitis from less severe illnesses in young children
are leg pain, cold extremities, and an abnormal skin color [15]. Older children
are more likely to present with symptoms and signs of meningeal irritability,
vomiting, photophobia, headache, and neck stiffness [16]. Other signs include:
Kernig’s sign (flexing the hip and extending the knee to elicit pain in the back
and legs). Brudzinski’s sign (passive flexion of the neck elicits flexion of the
hips), increased intracranial pressure [12]. Meningococcal meningitis (caused by
Neisseria meningitidis) can be differentiated from meningitis with other causes
by a rapidly spreading petechial rash which may precede other symptoms. The
rash consists of numerous small, irregular purple or red spots “petechiae” on the
trunk, lower extremities, mucous membranes, conjunctiva, and (occasionally) the
palms of the hands or soles of the feet [15].
Regarding viral meningitis; varicella zoster virus (varicella) is more commonly seen in association with reactivation of varicella zoster virus (zoster) and can
also occur in the absence of coetaneous lesions.

3.2. Diagnosis and laboratory tests

Cerebrospinal fluid (CSF) examination by lumbar puncture is the main diagnostic tool for all forms of meningitis [17]. Patients with suspected meningitis
should receive a lumbar puncture after a mass lesion has been ruled out on clinical grounds or by computerized tomography (CT) scan of the head [12]. In the absence of a lumbar puncture, viral and bacterial meningitis cannot be differentiated
with certainty [5]. The absence of a CSF pleocytosis (seen in around 4% of cases
of bacterial meningitis) is observed in premature neonates (up to 15% of cases),
infants younger than 4 weeks of age (17% of cases) and in up to 10% of all cases
of meningococcal meningitis [18, 19].
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A Gram stain of CSF will show whether bacteria are present, and a positive
Gram stain shows bacterial counts higher than 1 x 103 cells per ml in CSF [20].
CSF culture can be negative in children who receive antibiotic treatment before
CSF examination [12]. CSF cell count, differential, and concentrations of protein
and glucose are helpful in the differential diagnosis of various forms of meningitis (see table1). For example, an elevated CSF protein of 100mg/dl or more and
CSF glucose concentration of less than 50% suggests bacterial meningitis.
Viral diagnosis is important; it informs prognosis, enhances care of the patient, reduces the use of antibiotics, decreases length of stay in hospital, and can
help to prevent further spread of infection [5]. Unfortunately, Cerebrospinal fluid
findings overlap significantly with those of viral and fungal meningitis, so they
can’t always distinguish different etiology of meningitis [21]. In such children,
increased CSF white blood cell counts and increased CSF protein concentration
are usually sufficient to establish the diagnosis of bacterial meningitis. Blood cultures or non-culture diagnostic tests might help in identifying the infecting pathogen [12]. Other helpful diagnostic tests include: blood culture and other specimens (such as sputum), polymerase chain reaction (PCR) which is the preferred
method of diagnosing most viral infections, and latex agglutination test [12]. For
patients who need earlier identification of pathogens or have previously received
antibiotics, or whose initial CSF Gram stain is negative with negative culture
at 72 h incubation; latex agglutination assay as well as PCR are recommended.
Latex agglutination assays have been sensitive towards Haemophilus influenzae
type B (Hib) antigen, but less sensitive with N. meningitidis antigen [12].

4. Management
4.1. Desired outcomes

The goals of treatment include:
(1) Eradication of infection with amelioration of signs and symptoms;
(2) Prevention of neurologic sequelae, and death.
Eradication of the infecting organism from the CSF is entirely dependent on
antibiotics, and bactericidal antibiotics should be administered intravenously at
the highest clinically validated doses to patients with suspected bacterial meningitis [6, 22]. Prior to the introduction of antimicrobial therapy and vaccines,
bacterial meningitis was almost universally fatal [23].

4.2. Treatment principles

Before initiation of antimicrobial therapy for pediatric meningitis, the following points should be taken in consideration as necessary principles for meningitis
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management:
• Prompt initiation of IV high dose bactericidal antimicrobial therapy directed at the most likely pathogens is essential due to high morbidity and
mortality [12, 24, 25].
• Antimicrobial pharmacokinetics and pharmacodynamics must be considered when designing treatment regimens for CNS infections [26, 27]. For
example, Blood–brain-barrier penetration is affected by the inflammation
of the meninges. Hydrophilic agents (i.e., β-lactams and vancomycin)
have decreased penetration into CSF in the absence of meningeal inflammation [27].
• The CSF penetration of most (but not all) antibiotics is enhanced by the
presence of infection or inflammation [28].
• An adequate duration of IV parenteral antibiotic therapy is required to treat
meningitis successfully, and to ensure adequate CSF penetration throughout the course of treatment [22].
• A comprehensive algorithm for the management of infants and children
with suspected bacterial meningitis is shown in the attached chart (See
chart 1)

4.3. Empirical antimicrobial therapy for bacterial meningitis in
pediatrics

Empirical antimicrobial therapy is of the utmost importance in patients with
meningitis, it should be directed at the most likely pathogens for a specific patient, taking into account age, risk factors for infections (e.g. underlying disease,
vaccine history) [12]. And the results of the CSF gram stain may be used to help
narrow empirical therapy for bacterial meningitis.
Table 2 below outlines recommendations for empirical antibiotic therapy for
bacterial meningitis by most likely pathogens and by risk factors (see table 2).

4.4. Impact of antimicrobial resistance on empirical treatment regimens

An important factor in the choice of empirical antimicrobial agent(s) is
the emergence of antimicrobial resistant organisms including S. pneumoniae that
is resistant to penicillin or third-generation cephalosporins, and Gram-negative
bacilli that are resistant to many β-lactam drugs. For example, the prevalence
of S. pneumoniae strains that are relatively resistant to penicillin is increasing,
and many of the penicillin-resistant pneumococci have reduced susceptibility
to third-generation cephalosporins (i.e. Cefotaxime* and Ceftriaxone) [6, 22].
Treatment failures in bacterial meningitis as a result of multiresistant organisms
have been reported [29]. This has changed empirical treatment regimens to the
combination of 3rd generation cephalosporin and vancomycin.
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4.5. Pathogen- directed antimicrobial therapy

Empirical antimicrobial therapy should be modified on the basis on laboratory
data and clinical response. Close contacts of patients with meningococcal infections should be evaluated for antimicrobial prophylaxis. If culture results as CSF
Gram stain or bacterial antigen or antibody test indicate specific pathogen; then
therapy should be reevaluated, and adjusted as needed to ensure maximum coverage of that pathogen(s) [4]. Table 3 outlines recommendations for pathogen-directed antibiotic therapy for bacterial meningitis (see table 3).

4.5.1. Haemophilus influenzae

Emergence of B-lactamase – producing strains has altered therapy for meningitis caused by H. influenzae type B [30, 31]. Chloramphenicol resistance has
also been described, several studies have documented the efficacy of 3rd generation cephalosporins to be similar to that of a combination of ampicillin plus
chloramphenicol for bacterial meningitis [17].

4.5.2. Neisseria meningitidis

Penicillin has been the standard treatment for meningococcal meningitis, but
penicillin resistance has evolved, with an implication of treatment failures. This
idea supports the use of a third generation cephalosporin for meningococcal meningitis in areas where penicillin resistance is prevalent, at least until penicillin
susceptibility is known [12].

4.5.3. Streptococcus pneumoniae

Once the pneumococcus is isolated and in vitro susceptibility performed, antimicrobial therapy can be modified [22, 32]. If the organism is highly sensitive
to penicillin; IV penicillin or ampicillin can be used. The 3rd generation cephalosporins have been considered the treatment of choice in pneumococcal meningitis with intermediate susceptibility to penicillin [4]. For highly penicillin resistant strains the combination of vancomycin and a 3rd generation cephalosporin
should be continued for the duration of therapy [4].

4.5.4. Listeria monocytogenes

Treatment of patients at risk of infection with L. monocytogenes must include a synergistic regimen containing ampicillin and an aminoglycoside (e.g.
gentamicin) [12, 33]. The penetration of intravenously given aminoglycosides
into the CSF remains variable or poor even in the presence of meningeal inflammation, and thus cannot be used as monotherapy for bacterial meningitis
[34]. An alternative agent in penicillin allergic patient is cotrimoxazole (trimethoprim/sulfamethoxazole) with its bactericidal activity against Listeria [4]. One
study demonstrated that therapy with cotrimoxazole plus ampicillin was associPage 142
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ated with fewer neurological sequelae than the combination of ampicillin plus an
aminoglycoside [33]. Meropenem has good in vitro activity, but more data are
needed against L. monocytogenes.

4.5.5. Group B streptococcus (S. agalactiae)

Group B streptococcus is commonly responsible for neonatal bacterial meningitis, and has been shown to be uniformly susceptible to β-lactam antibiotics (e.g.
penicillin MIC 0.1 μg/mL or less), and thus penicillin is at present the drug of
choice for invasive group B streptococcal infection including meningitis [35, 36].

4.5.6. Aerobic Gram-negative bacilli

3rd generation cephalosporins have cure rates of 78-94% compared with mortality rates of 40-90% with previously standard regimens (an aminoglycoside
with or without chloramphenicol) [22]. Ceftazidime, (either alone or in combination with an aminoglycoside) has proven results in the treatment of P. aeruginosa
meningitis [37]. Various other drugs such as: cefepime, aztreonam*, carbapenems have been used successfully in some patients with Gram-negative meningitis
[22, 38].

4.5.7. Staphylococcus aureus

Nafcillin* or oxacillin* is the recommended treatment for patients with S.
aureus meningitis [4]. Vancomycin should be reserved for patients with suspected
or isolated methicillin-resistant organism [39]. Linezolid* has been used successfully in isolated cases [40]. The addition of rifampicin should be considered in
non-responding patients [4].

4.6 Indications for repeated lumbar puncture

In patients who have responded appropriately to antimicrobial therapy, repeated CSF analysis to document improvement of CSF parameters is not routinely
indicated. However; repeated CSF analysis should be performed for any patient
who has not responded clinically after 48 hours of appropriate antimicrobial therapy. This is especially true for: (1) Patients with pneumococcal meningitis caused
by penicillin- or cephalosporin-resistant strains, especially for those who have
also received adjunctive dexamethasone therapy [41]. (2) Neonates with meningitis due to gram negative bacilli should undergo repeated lumbar punctures
to document CSF sterilization, because the duration of antimicrobial therapy is
determined, in part, by the result. (3) In patients with CSF shunt infections, the
presence of a drainage catheter after shunt removal allows for monitoring of CSF
parameters to ensure that the infection is responding to appropriate antimicrobial
therapy and drainage [22].
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4.7 Duration of antimicrobial therapy, and pediatric doses of
selected agents

The optimal duration of antimicrobial therapy is unknown and may need to
be individualized on the basis of the patient’s clinical response [22]. However,
treatment for meningococcal meningitis is from 5 to 7 days in all the considered
guidelines, while duration of pneumococcal meningitis therapy varies from 10 to
14 days [6, 22]. H. influenzae type B (Hib) meningitis should be treated at least
for 7 days according to US, European and Canadian guidelines, but the American
Academy of Pediatrics recommends generally a 10-day therapy. The guidelines
are in agreement on a treatment 2 or 3 weeks long for S. agalactiae meningitis
and at least 21 days for Listeria meningitis [6, 22]. Tables 4, and 5 provide the
duration of antimicrobial therapy recommended for bacterial meningitis in pediatrics as well as the specific pediatric doses of selected agents, respectively (see
tables 4, 5).

4.8 Adjunctive dexamethasone therapy

Dexamethasone inhibits the release of pro-inflammatory cytokines and limits
the CNS inflammatory response stimulated by infection and antibiotic therapy,
especially if it is initiated prior to antibiotic therapy [9, 42]. Dexamethasone adjunctive use is of concern in patients with pneumococcal meningitis caused by
penicillin- and cephalosporin-resistant strains, and who may require antimicrobial therapy with vancomycin [22].
Neurological sequelae are common in survivors of meningitis, and include
hearing loss, cognitive impairment, and developmental delay [12]. Hearing loss
happens in 22–30% of survivors of pneumococcal meningitis compared to1–8%
after meningococcal meningitis [6, 22, 43, 44]. In a review study, adjunctive
treatment with dexamethasone was associated with lower case mortality, and
lower rates of severe hearing loss and long-term neurological sequelae [45]. Dexamethasone given shortly before or when antibiotics were first given has been
shown to reduce the rate of hearing loss in children with Hib meningitis, but
its beneficial effects on hearing and other neurological sequelae are not as clear
against meningitis caused by other microorganisms [12]. The American Academy of Pediatrics Committee on Infectious Diseases suggests that dexamethasone
treatment might be considered for infants and children older than 6 weeks with
pneumococcal meningitis after considering the potential benefits and possible
risks [46]. In case of dexamethasone administration, careful monitoring of clinical response is required because the secondary fever (after 24 hrs without fever)
happens more commonly in patients treated with dexamethasone than in those
who are not (52% vs. 24%,p=0.0009) [44].
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The American academy of pediatrics recommends dexamethasone (0.15mg/kg
IV every 6hrs for 2-4 days) for infants and children at least 6 weeks of age with
Hib meningitis and consideration of dexamethasone in pneumococcal meningitis
[22]. Also, (1) it should be initiated 10-20 minutes before or no later than the
time of initiation of antibiotic therapy and, (2) It is not recommended for infants
and children who have already received antibiotic therapy as of it is unlikely to
improve treatment outcomes [27].

4.9 Treatment of viral meningitis

Viral meningitis may mimic bacterial meningitis on clinical presentation, but
often can be differentiated by CSF finding as discussed. Typically, viral meningitis requires supportive therapy only. The most common viral pathogens are:
Enteroviruses (85% of cases), Arbovirus, HSV, CMV, VZV, Retrovirus, Coronavirus, Influenza viruses A,B. and EBV [28].
Enteroviruses are by far the most common cause of viral meningitis; they account for most cases at all ages in which the cause is identified [47-49]. Most
cases of enteroviral meningitis are self-limiting with supportive treatment and
carry a good prognosis. Nevertheless, enteroviral meningitis causes considerable
morbidity, with moderate or high fever despite antipyretics and several days of
severe headache warranting opiate analgesia [50]. Others (as Arbovirus) are associated with poor prognosis [51].
Herpes simplex virus (HSV) meningitis is a life threatening medical emergency
warranting empiric antiviral treatment. Herpes simplex virus and varicella zoster
virus may respond to treatment with antiviral drugs such as acyclovir, but there
are no clinical trials that have specifically addressed whether this treatment is effective. Evidence is lacking, but early treatment might decrease the viral burden,
speed resolution of symptoms, and reduce the risk of recurrence [5]. Mild cases
can be treated at home with supportive therapy, fluid, bed rest, and analgesics.
Based on the absence of strong evidence; the use of acyclovir as antiviral agent
should be optional (i.e. it would be according to the physician’s opinion and the
patient’s clinical picture, as well). In accordance with 2008 IDSA guidelines,
high dose IV acyclovir is the drug of choice with pediatric dose of 20mg/kg
IV every 8 hours for 3 weeks in neonates [52, 53]. Patients receiving acyclovir should maintain adequate hydration. Foscarnet* 120 -200 mg/kg/day divided
every 8 – 12 hrs. for 2 -3 weeks is the drug of choice for acyclovir-resistant HIV
isolates [52, 53].
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5. Prevention

Vaccination and chemoprophylaxis are two methods for meningitis prevention.
The use of H influenzae type B (Hib) and S pneumoniae vaccinations are strongly recommended in susceptible individuals [54]. Regarding chemoprophylaxis;
following exposure to an index case, it is typical for an individual to temporarily
carry H influenzae, N meningitidis, and S pneumoniae nasopharyngeally. An association between carriage and the risk of disease has been described, especially
for N meningitidis and H influenzae. This is the basis for the recommendations
on chemoprophylaxis. To eliminate nasopharyngeal carriage of H influenzae type
b and to decrease invasion of colonized susceptible individuals, use rifampin (20
mg/kg/d) for 4 days. The index patient may need chemoprophylaxis if the administered treatment does not eliminate carriage. Prophylaxis is suggested for contacts of persons with meningococcal meningitis. These contacts include household contacts, daycare center members who eat and sleep in the same dwelling,
and medical personnel performing mouth-to-mouth resuscitation [54].

6. Complications

Advanced bacterial meningitis can lead to brain damage, coma, and death.
Long-term sequelae vary with etiologic agent, patient age, presenting features,
and hospital course. Patients usually have subtle CNS changes. Serious complications include the following: hearing loss, cortical blindness and other cranial nerve dysfunction, paralysis, muscular hypertonia, ataxia, multiple seizures,
mental motor retardation, focal paralysis, hydrocephalus, and cerebral atrophy
[32].

7. Consultation and long term monitoring

Consultation with an infectious diseases specialist is indicated. Consultation
with a neurosurgeon is indicated in cases of severe intracranial hypertension, suspicion of basilar skull fracture, and abscess formation. For long term monitoring;
seizure precautions are indicated. Monitor patients for potential adverse effects of
medications, such as hypersensitivity reactions or liver dysfunction. Monitoring
patients continuously must be done to evaluate their progress toward achieving
treatment goals, this includes: clinical signs and symptoms, and laboratory data
such as CSF findings, culture and sensitivity data. Also, follow up culture may be
obtained to prove eradication of the organisms or treatment failure. Furthermore,
evaluation of antimicrobial dosing regimens to ensure efficacy of the treatment
regimen, for example, trough vancomycin concentration of 15-20mg/l are recommended for the treatment of meningitis [22]. In this area, rifampin is a potent
inducer of hepatic metabolism and may reduce the efficacy of other drugs metabolized by the cytochrome P450 enzyme pathway.
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8. Prognosis

Despite advances in care, the overall morbidity of bacterial meningitis remains
greater than 20%, and at least 10-30% of survivors are afflicted with neurologic
impairment, including hearing loss, hemiparesis and learning disability. Patients
with meningitis who present with an impaired level of consciousness are at increased risk for developing neurologic sequelae or dying. A seizure during an episode of meningitis also is a risk factor for mortality or neurologic sequelae. Antimicrobial therapy and preventive vaccines have revolutionized management and
improve outcomes of bacterial meningitis and other CNS infections dramatically.

9. Pharmacology of selected drugs [55, 56]
9.1. Ampicillin

Ampicillin is a beta-lactam antibiotic that has been used extensively to treat
bacterial infections. Ampicillin demonstrated activity against Gram-negative
organisms such as H. influenzae. Ampicillin was the first of a number of socalled broad spectrum penicillins, it is able to penetrate Gram-positive and some
Gram-negative bacteria. It differs from penicillin only by the presence of an amino group. Ampicillin acts as a competitive inhibitor of the enzyme transpeptidase,
which is needed by bacteria to make their cell walls. Bacillus subtilis, Enterococcus faecalis, and Haemophilus influenzae species are generally susceptible to
ampicillin, while Enterobacteriaceae, Escherichia coli and Klebsiella oxytoca are
resistant to ampicillin. In the meanwhile, some Aeromonas hydrophila, Staphylococci, Staphylococcus haemolyticus and Shigella flexneri have developed resistance to ampicillin to varying degrees [57].

9.2. Aztreonam [57, 58]

Aztreonam is a synthetic monocyclic beta-lactam antibiotic (a monobactam),
with the nucleus based on a simpler monobactam isolated from Chromobacterium
violaceum. It is resistant to some beta-lactamases, but is inactivated by extended-spectrum beta-lactamases. Aztreonam is similar in action to penicillin. It inhibits mucopeptide synthesis in the bacterial cell wall, thereby blocking peptidoglycan
cross linking. Aztreonam binds the penicillin-binding proteins of gram-positive
and anaerobic bacteria very poorly and is largely ineffective against them. Aztreonam is bactericidal but less so than some of the cephalosporins. Aeromonas
hydrophila, Alcaligenes odorans, Escherichia coli and Shigella flexneri species
are generally susceptible to Aztreonam, while Enterococcus faecalis, Escherichia
coli (OC4229), Pseudomonas aeruginosa, Staphylococcus aureus and Xanthomonas maltophilia are resistant to Aztreonam. Aztreonam has strong activity against
susceptible gram-negative bacteria, including Pseudomonas aeruginosa. It has no
useful activity against gram-positive bacteria or anaerobes. It is known to be effecPage 147

tive against a wide range of bacteria including Citrobacter, Enterobacter, E. coli,
Haemophilus, Klebsiella, Proteus, and Serratia species.
Synergism between aztreonam and arbekacin* or tobramycin against Pseudomonas aeruginosa has been suggested. Aztreonam is often used in patients who
are penicillin allergic or who cannot tolerate aminoglycosides.

9.3. Acyclovir [59]

Acyclovir is a guanosine analogue antiviral drug, one of the most commonly
used antiviral drugs, it is primarily used for the treatment of herpes simplex virus
infections, as well as in the treatment of varicella zoster (chickenpox) and herpes
zoster (shingles). Acyclovir differs from previous nucleoside analogues in containing only a partial nucleoside structure: the sugar ring is replaced with an openchain structure. It is selectively converted into acyclo-guanosine monophosphate
(acyclo-GMP) by viral thymidine kinase. Acyclovir can be considered a prodrug:
it is administered in an inactive (or less active) form and is metabolized into a
more active species after administration. Resistance to acyclovir is rare, but is
more common in patients on chronic antiviral prophylaxis
Common adverse drug reactions (≥1% of patients) associated with systemic
acyclovir therapy (oral or IV) include: nausea, vomiting, diarrhea and/or headache. In high doses, hallucinations have been reported. Infrequent adverse effects
(0.1–1% of patients) include: agitation, vertigo, confusion, dizziness, oedema,
arthralgia, sore throat, constipation, abdominal pain, hair loss, rash and/or weakness. Rare adverse effects (<0.1% of patients) include: coma, seizures, neutropenia, leukopenia, crystalluria, anorexia, fatigue, hepatitis, Stevens–Johnson syndrome, toxic epidermal necrolysis and/or anaphylaxis.

9.4. Ceftriaxone

Ceftriaxone is a third-generation cephalosporin antibiotic. Like other third-generation cephalosporins, it has broad spectrum activity against Gram-positive and
Gram-negative bacteria. In most cases, it is considered to be equivalent to cefotaxime in terms of safety and efficacy. Ceftriaxone is often used (in combination,
but not direct, with macrolide and/or aminoglycoside antibiotics) for the treatment
of community-acquired or mild to moderate health care-associated pneumonia.
It is also a choice drug for treatment of bacterial meningitis. In pediatrics, it is
commonly used in febrile infants between 4 and 8 weeks of age who are admitted
to the hospital to exclude sepsis. It has also been used in the treatment of Lyme
disease, typhoid fever and gonorrhea. Intravenous dosages may be adjusted for
body mass in younger patients and is administered every 12–24 hours, at a dose
that depends on the type and severity of the infection. Hypoprothrombinaemia
and bleeding are specific side effects. Hemolysis is reported. Biliary sludging is
another known though rare adverse effect which occurs primarily in neonates [55].
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9.5. Ceftazidime

Ceftazidime is another third-generation cephalosporin antibiotic. Like other
third-generation cephalosporins, it has broad spectrum activity against Gram-positive and Gram-negative bacteria. Unlike most third-generation agents, it is active against Pseudomonas aeruginosa; however it has weaker activity against
Gram-positive microorganisms and is not used for such infections. Ceftazidime
is usually reserved for the treatment of infections caused by Pseudomonas aeruginosa. It is also used in the empirical therapy of febrile neutropenia, in combination with other antibiotics. It is usually given IV or IM every 8–12 hours (2 - 3
times a day), with dosage varying by the indication, infection severity, and/or
renal function of the recipient [55, 57].

9.6. Dexamethasone [32, 57]

Dexamethasone is a potent synthetic member of the glucocorticoid class of
steroid drugs. It acts as an anti-inflammatory and immunosuppressant. When
taken orally, it is 26.6 times more potent than the naturally occurring hormone
cortisol and 6.6 times more potent than prednisone. Dexamethasone is used to
treat many inflammatory and autoimmune conditions, such as rheumatoid arthritis and bronchospasm. Idiopathic thrombocytopenic purpura, decreased numbers
of platelets due to an immune problem, responds to 40 mg daily for four days;
it may be administered in 14-day cycles. Dexamethasone is often administered
before antibiotics in cases of bacterial meningitis. It then acts to reduce the inflammatory response of the body to the bacteria killed by the antibiotics (bacterial death releases proinflammatory mediators that can cause a response which is
harmful to the patient), thus improving prognosis and outcome. If dexamethasone
is given orally or by injection (parenteral) over a period of more than a few days,
side effects common to systemic glucocorticoids may occur. These may include:
stomach upset, immunosuppressant action, psychiatric disturbances, osteoporosis under long term treatment, muscle atrophy, negative protein balance, elevated
liver enzymes, depression of the adrenal gland is usually seen, hypertension, &
increased intraocular pressure.

9.7. Gentamicin [60, 61]

Gentamicin is an aminoglycoside antibiotic, used to treat many types of bacterial infections, particularly those caused by Gram-negative organisms. However, gentamicin is not used for Neisseria gonorrhea, Neisseria meningitidis or
Legionella pneumophila. Gentamicin is also ototoxic and nephrotoxic, with this
toxicity remaining a major problem in clinical use. It is administered intravenously, intramuscularly or topically to treat infections. It appears to be completely
eliminated unchanged in the urine. Urine must be collected for many days to
recover all of a given dose because the drug binds avidly to certain tissues. E. coli
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has shown some resistance to gentamicin, despite being Gram-negative. Reluctance to use gentamicin for empirical therapy has led to increased use of alternative broad-spectrum antibiotics. Gentamicin is active against a wide range of human bacterial infections, mostly Gram-negative bacteria including Pseudomonas,
Proteus, Serratia, and the Gram-positive Staphylococcus. Aminoglycosides are
toxic to the sensory cells of the ear, but they vary greatly in their relative effects
on hearing versus balance. Gentamicin is a vestibulotoxin, and can cause permanent loss of equilibrioception, caused by damage to the vestibular apparatus of
the inner ear, usually if taken at high doses or for prolonged periods of time, but
there are well documented cases in which gentamicin completely destroyed the
vestibular apparatus after three to five days.
Gentamicin can also be highly nephrotoxic, particularly if multiple doses accumulate over a course of treatment. For this reason gentamicin is usually dosed
by body weight. Various formulae exist for calculating gentamicin dosage. Also
trough and peak serum levels of gentamicin are monitored during treatment, generally before and after the third dose are infused. Gentamicin, like other aminoglycosides, causes nephrotoxicity by inhibiting protein synthesis in renal cells.
This mechanism specifically causes necrosis of cells in the proximal tubule, resulting in acute tubular necrosis which can lead to acute renal failure.

9.8. Meropenem

Meropenem is an ultra-broad spectrum injectable antibiotic used to treat a wide
variety of infections, including meningitis and pneumonia. It is a beta-lactam
and belongs to the subgroup of carbapenems, similar to imipenem and ertapenem. Meropenem is bactericidal except against Listeria monocytogenes where
it is bacteriostatic. It inhibits bacterial wall synthesis like other beta-lactam antibiotics. In contrast to other beta-lactams, it is highly resistant to degradation
by beta-lactamases or cephalosporinases. The spectrum of action includes many
gram-positive and gram-negative bacteria (including Pseudomonas) and anaerobic bacteria. The overall spectrum is similar to imipenem although meropenem is
more active against Enterobacteriaceae and less active against gram-positive bacteria. Meropenem must be administered intravenously. Dosing must be adjusted
for altered kidney function and for hemofiltration. The most common adverse
effects are diarrhea, nausea and vomiting, injection-site inflammation, headache,
rash, and thrombophlebitis [62-64].

9.9. Rifampin [65, 66]

Rifampicin (or rifampin) is a bactericidal antibiotic drug of the rifamycin
group. It is a semisynthetic compound typically used to treat mycobacterium infections, including tuberculosis and Hansen’s disease. It is used in prophylactic
therapy against Neisseria meningitidis (meningococcal) infection. It is also used
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to treat infection by Listeria species, Neisseria gonorrhea, Haemophilus influenzae and Legionella pneumophila. For these nonstandard indications, sensitivity
testing should be done (if possible) before starting rifampicin therapy. Rifampicin
can be used as monotherapy for a few days as prophylaxis against meningitis,
but resistance develops quickly during long treatment of active infections, so the
drug is always used against active infections in combination with other antibiotics. Rifampicin inhibits bacterial DNA-dependent RNA synthesis by inhibiting bacterial DNA-dependent RNA polymerase. The most serious adverse effect
is related to rifampicin’s hepatotoxicity, and patients receiving it often undergo
baseline and frequent liver function tests to detect liver damage.
Rifampicin is an effective liver enzyme-inducer, promoting the upregulation of
hepatic cytochrome P450 enzymes (such as CYP2C9 and CYP3A4), increasing
the rate of metabolism of many other drugs that are cleared by the liver through
these enzymes. As a consequence, rifampicin can cause a range of adverse reactions when taken concurrently with other drugs. For instance, patients undergoing
long term anticoagulation therapy with warfarin have to be especially cautious
and increase their dosage of warfarin accordingly.

9.10. Vancomycin

Vancomycin is a glycopeptide antibiotic used in the prophylaxis and treatment
of infections caused by Gram-positive bacteria. Vancomycin acts by inhibiting
proper cell wall synthesis in Gram-positive bacteria. Due to the different mechanism by which Gram-negative bacteria produce their cell walls and the various
factors related to entering the outer membrane of Gram-negative organisms, vancomycin is not active against Gram-negative bacteria (except some non-gonococcal species of Neisseria). Vancomycin is indicated for the treatment of serious,
life-threatening infections by Gram-positive bacteria that are unresponsive to
other less-toxic antibiotics. In particular, vancomycin should not be used to treat
methicillin-sensitive Staphylococcus aureus because it is inferior to penicillins
such as nafcillin. Although vancomycin levels are usually monitored, in an effort
to reduce adverse events, the value of this is not beyond debate. Peak and trough
levels are usually monitored, and the area under the curve is also sometimes used.
Toxicity is best monitored by looking at trough values. Common adverse drug
reactions (≥1% of patients) associated with IV vancomycin include: local pain,
which may be severe and/or thrombophlebitis. Damage to the kidneys and to
the hearing was a side-effect of the early impure versions of vancomycin, and
these were prominent in the clinical trials conducted in the mid-1950s. Later trials using purer forms of vancomycin found that nephrotoxicity is an infrequent
adverse effect (0.1–1% of patients), but that this is accentuated in the presence of
aminoglycosides [67, 68].
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11. Tables and charts
11.1. Table 1: Central nervous system response to infections (CNS
findings) [23, 28, 32]
Normal
C S F

Bacterial
infection

Viral infection

Fungal infection

Tuberculosis

Less
than
0.005

1-greater
than 5

0.1 – 1

0.1 – 0.4

50 – 500

Greater than
88% monocytes

At least 80%
PMNs

50%
lymphocytes

Greater than
50%
lymphocytes

Greater than
80%
lymphocytes

20-45

Greater than
100

50-100

100-200

40-150

Glucose mg/
dl

45-80

5-40

30-70

Less than 3070

Less
than
30-70

CSF : serum
glucose ratio

At least 0.6

Less than 0.4

At least 0.6

Less than 0.4

Less than 0.4

CSF stain

Negative

Positive (6090%)

negative

positive

positive

WBC(x10 3 /
mm3)
WBC
differential
(%predominant
cell
type)
Protein mg/
dl

CSF; cerebrospinal fluid, PMNs; polymorphonuclear neutrophils, no. of WBC
x109/L

Page 156

Standard Treatment Guid line For Pediatric Meningitis

11.2. Table 2: Recommendations for empirical antibiotic therapy for
bacterial meningitis in pediatrics [12, 69, 70]
Predisposing factor
Age ;
< 1 month

1- 3 months

Most likely pathogens
Group B streptococcus, E.
coli, Listeria monocytogenes
(neonatal pathogens)
Group B streptococcus, E.
coli, Klebsiella, L. monocytogenes, N. meningitides, and
Streptococcus pneumoniae.

Recommended empirical
antibiotic therapy
Ampicillin plus (Cefotaxime
or aminoglycoside)
Ampicillin plus (Cefotaxime
or aminoglycoside)

3 months – < 6 years

N. meningitides, Streptococcus pneumoniae, H. influenzae.

Ceftriaxone plus vancomycin

> 6 years – 18 years

N. meningitidis, S. pneumoniae

Ceftriaxone plus Vancomycin

Immunocompromised

S. pneumoniae, N. meningitidis, L. monocytogenes,
G-ve bacilli (including Pseudomonas aeruginosa)

A 3rd generation cephalosporin plus Vancomycin

S. aureus (including MRSA),
Coagulase –ve staphylococcus, G-ve bacilli.

Vancomycin or plus Ceftazidime or Meropenem

Penetrating head trauma

S. aureus (including MRSA),
coagulase –ve staphylococcus, G-ve bacilli (including
Pseudomonas aeruginosa)

Vancomycin plus Ceftazidime
or Meropenem (double antibiotic coverage against pseudomonas if suspected)

CSF shunt

S. aureus (including MRSA),
coagulase –ve staphylococcus, G-ve bacilli (including
Pseudomonas aeruginosa)

Vancomycin plus Ceftazidime
or Meropenem (double antibiotic coverage against pseudomonas if suspected)

Surgery, trauma:
Post neurosurgical infection
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11.3. Table 3: Recommendations for pathogen-directed antimicrobial therapy for pediatric meningitis [12, 69, 70]
Specific Pathogen
Neisseria meningitidis
Streptococcus pneumoniae

Haemophilus Influenzae
- B- lactamase negative
- B-lactamase positive
Listeria monocytogenes
Streptococcus agalactiae
Enterobacteriaceae
Pseudomonas aeruginosa

Staphylococcus aureus
Methicillin susceptible
Methicillin resistant

Staphylococcus epidermidis
Herpes simplex virus
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Standard and alternative antimicrobial
therapy
- Standard therapy: Ampicillin
- Alternative therapy: Ceftriaxone
- Standard therapy: Ampicillin
- Alternative therapy: Ceftriaxone or Meropenem or: Vancomycin plus (Ceftriaxone)
- Standard therapy: Ampicillin
- Alternative therapy: Ceftriaxone
- Ceftriaxone
- Standard therapy: Ampicillin plus Gentamicin
- Alternative therapy: Meropenem
- Standard therapy: Ampicillin
- Alternative therapy: Ceftriaxone
- Standard therapy: Ceftriaxone
- Alternative therapy: Meropenem or Ampicillin
- Standard therapy: Ceftazidime or Meropenem
- Alternative therapy: Aztreonam*
- Standard therapy: Nafcillin* or Oxacillin*
- Alternative therapy: Vancomycin or Meropenem
- Standard therapy: Vancomycin plus Rifampin
- Alternative therapy: Trimethoprim/Sulfamethoxazole
- Standard therapy: Vancomycin plus Rifampin
- Alternative therapy: Linezolid*
- Standard therapy: Acyclovir
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11.4. Table 4: Duration of antimicrobial therapy in children with
bacterial meningitis [71]
Etiological Agent

Duration of therapy

Neisseria meningitidis

7 days

Haemophilus influenzae

10 days

Streptococcus pneumoniae

10-14 days

Listeria monocytogenes

21 days

Streptococcus agalactiae

14-21 days

Enteric Gram negative bacilli

21 days

11.5. Table 5: Pediatric doses of selected agents used in bacterial
meningitis [70]
Antibiotic

Ampicillin

Cefotaxime

Neonates, 0-7days

Neonates,8-28 days

Infants
dren

150mg/kg IV per
day in divided doses
every 8hrs

200 mg/kg IV per
day in divided doses
every 6-8 hrs

300 mg/kg IV per
day in divided doses
every 8 hrs

100-150mg/kg
IV
per day in divided
doses every 8-12hrs

150-200 mg/kg IV
per day in divided
doses every 6-8 hrs

225-300 mg/kg IV
per day in divided
doses every 6-8 hrs

Ceftriaxone

-

-

Gentamicin

5 mg/kg IV per day
in divided doses
every 12 hrs

7.5 mg/kg IV per
day in divided doses
every 8 hrs

Meropenem

Vancomycin

-

-

20-30 mg /kg IV per
day in divided doses
every 8-12 hrs

30-45 mg/kg IV per
day in divided doses
every 6-8 hrs.

and

chil-

80-100 mg/kg IV per
day in divided doses
every 12 hrs
7.5 mg/kg IV per
day in divided doses
every 8 hrs
120 mg/kg IV per
day in divided doses
every 8 hrs
60 mg/kg IV per
day in divided doses
every 6 hrs
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11.6. Chart 1: Flow chart algorithm for the management of pediatric meningitis [6, 22]

Suspicion of bacterial
meningitis
Yes

Absolute or relative lumber puncture contraindication
Yes

No

Urgently blood culture
and lumbar puncture

Urgently blood culture

Empirical antimicrobial
therapy + Dexamethasone

Empirical antimicrobial
therapy + Dexamethasone

Negative CT* or MR*
scan of the head

Viral

CSF* finding

Perform Lumbar Puncture

Yes

Supportive
treatment
•

Continue therapy

CSF: Cerebrospinal fluid, CT: Computed tomography, MR: Magnetic resonance.
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Standard Treatment Guideline (STG) for
Community Acquired Pneumonia in Pediatrics
1. Introduction

Pneumonia is an inflammation of the parenchyma of the lungs. Although
most cases of pneumonia are caused by microorganisms, noninfectious causes
include aspiration of food or gastric acid, foreign bodies, hydrocarbons,
lipoid substances, hypersensitivity reactions, and drug- or radiation-induced
pneumonitis [1]. Pneumonia is a common illness that continues to be the
major killer of young children in developing countries and elderly people
in developed countries [2]. Pneumonia is the third leading cause of death
worldwide, accounting for 6.6% of all deaths [3]. It occurs throughout the year,
in persons of all ages although the clinical manifestations are most severe in
the very young, the elderly, and the chronically ill patients [4]. Pneumonia may
originate in the lung or may be a focal complication of a contiguous or systemic
inflammatory process. In this guideline the focus will be on the management of
community acquired pneumonia (CAP) in pediatric patients. However, other
fields such as etiological review, clinical presentation, and diagnostic criteria
would be described, as well.
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Etiology

The cause of pneumonia in an individual patient is often difficult to determine
because direct culture of lung tissue is invasive and rarely performed. Cultures
performed on specimens obtained from the upper respiratory tract or “sputum”
generally do not accurately reflect the cause of lower respiratory tract infection.
Using “state-of-the-art” diagnostic testing, a bacterial or viral cause of pneumonia can be identified in 40–80% of children with community-acquired pneumonia. Streptococcus pneumoniae (pneumococcus) is the most common bacterial
pathogen, followed by Chlamydia pneumoniae and Mycoplasma pneumoniae [1].
Microorganisms may be inhaled, enter the lung via the bloodstream or by aspiration of oropharyngeal contents in both healthy and ill persons during sleep.
However, aspiration can result in pneumonia if lung defenses are impaired [5].
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Importantly, Staphylococcus aureus, Klebsiella pneumoniae, and Pseudomonas
aeruginosa are not typical causes of CAP in otherwise healthy hosts. Pathogens
responsible for ‘‘atypical pneumonia’’ have been identified in 3%–23% of children studied, with M. pneumoniae most often identified in older children and
C. pneumoniae in infants [6]. Atypical pathogens include; Chlamydophila (Chlamydia) psittaci (psittacosis), Francisella tularensis (tularemia), Coxiella burnetii (Q fever). Legionella species, Mycoplasma pneumoniae [7]. In children, the
overall detection rate of causative organisms was low with atypical microorganisms being the most common cause [8]. Genetic factors, on the other hand, play
a role such that multiple variations in genes affecting inflammation, cough, and
airway protection [9]. Table 1 summarizes the etiological causes for CAP in pediatric patients based on age group (see table 1).

3. Clinical Presentation, diagnosis, and lab investigation
3.1. Clinical presentation

Pneumonia might be caused by a wide range of Gram positive and Gram negative pathogens. Generally, they usually present a similar clinical appearance despite of considerable variation among children in the clinical course even with
infection caused by the same pathogen [10]. Typical CAP patients quickly develop a high-grade fever and have a cough that produces mucous. This is due to the
inflammation in the infected lungs. Patients also experience chest pain and heavy
difficult breathing as the lungs are not able to receive enough oxygen [11]. Both
viral and bacterial pneumonias are often preceded by several days of symptoms
of an upper respiratory tract infection, typically rhinitis and cough. In viral pneumonia, fever is usually present; temperatures are generally lower than in bacterial
pneumonia. Tachypnea is the most consistent clinical manifestation of pneumonia. Severe infection may be accompanied by cyanosis and respiratory fatigue,
especially in infants. Auscultation of the chest may reveal crackles and wheezing,
but it is often difficult to localize the source of these adventitious sounds in very
young children with hyperresonant chests. It is often not possible to distinguish
viral pneumonia clinically from disease caused by Mycoplasma and other bacterial pathogens [1].
Bacterial pneumonia in older children typically begins suddenly with a shaking chill followed by a high fever, cough, and chest pain. In older children and
adolescents, a brief upper respiratory tract illness is followed by the abrupt onset
of shaking chills and high fever accompanied by drowsiness with intermittent periods of restlessness; rapid respirations; dry, hacking, unproductive cough; anxiety; and, occasionally, delirium. Circumoral cyanosis may be observed. Many
children are noted to be splinting on the affected side to minimize pleuritic pain
and improve ventilation; they may lie on their side with their knees drawn up to
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their chest [1].
Physical findings depend on the stage of pneumonia. Early in the course of
illness, diminished breath sounds, scattered crackles, and rhonchi are commonly
heard over the affected lung field. With the development of increasing consolidation or complications of pneumonia such as effusion, empyema, or pyopneumothorax, dullness on percussion is noted and breath sounds may be diminished.
Abdominal pain is common in lower lobe pneumonia. The liver may seem enlarged because of downward displacement of the diaphragm secondary to hyperinflation of the lungs or superimposed congestive heart failure. Nuchal rigidity, in
the absence of meningitis, may also be prominent, especially with involvement
of the right upper lobe [1, 12].
Symptoms described in adults with pneumococcal pneumonia may be noted in
older children but are rarely observed in infants and young children, in whom the
clinical pattern is considerably more variable. The typical symptoms in children
under five are fever, cough, and fast or difficult breathing. Fever, however, is not
very specific, as it occurs in many other common illnesses, and may be absent
in some cases. In addition, a cough is frequently absent in children less than 2
months old. In infants, there may be a prodrome of upper respiratory tract infection and diminished appetite, leading to the abrupt onset of fever, restlessness,
apprehension, and respiratory distress. These infants appear ill with respiratory
distress manifested by grunting; nasal flaring; retractions of the supraclavicular,
intercostal, and subcostal areas; tachypnea; tachycardia; air hunger; and often cyanosis. Results of physical examination may be misleading, particularly in young
infants, with meager findings disproportionate to the degree of tachypnea. Some
infants with bacterial pneumonia may have associated gastrointestinal disturbances characterized by vomiting, anorexia, diarrhea, and abdominal distention
secondary to a paralytic ileus. Rapid progression of symptoms is characteristic in
the most severe cases of bacterial pneumonia [1, 12]. Table 2 describes different
signs and symptoms for pediatric patients with pneumonia (see table 2).
Some causative pathogens, such as Streptococcus pneumoniae, Staph aureus, and many others may produce local irritation of blood vessels leading to
rust-colored sputum or hemoptysis [12]. On the other hand, symptoms seen in
atypical community-acquired pneumonia are not obvious and are easy to ignore.
Patients gradually develop a low-grade fever. Some patients might have a dry
hacking cough with no sputum production. [13]. In addition, pneumonia caused
by Legionella may occur with abdominal pain, diarrhea, or confusion [14]. Pneumonia caused by Klebsiella may have bloody sputum often described as “currant
jelly” [15].
Pneumonia in children may additionally be classified based on signs and symptoms as non-severe, severe, or very severe. The guidelines recommend cough or
difficult breathing as the entry criteria for a diagnosis of pneumonia. If these entry
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criteria are met pneumonia is defined as tachypnea (respiratory rate ≥ 50 breaths
per minute in an infant, or ≥ 40 breaths per minute in children one year or older);
children with cough or difficult breathing and chest indrawing are considered to
have severe pneumonia; and presence of a danger sign specifically central cyanosis, or severe respiratory distress or inability to drink in a child with cough or
difficult breathing is classified as very severe pneumonia [16].

3.2. Diagnosis and lab investigation

Although in developed countries the diagnosis is usually made on the basis of
radiographic findings, the World Health Organization (WHO) has defined pneumonia solely on the basis of clinical findings obtained by visual inspection and
on timing of the respiratory rate. Pneumonia is typically diagnosed based on a
combination of physical signs and a chestX-ray with no definitive test able to
distinguish between bacterial and non-bacterial origin [17]. In children, an increased respiratory rate and lower chest indrawing are more sensitive than hearing chest crackles with a stethoscope [13]. Many children with pneumonia may
be diagnosed and managed on clinical grounds alone. Radiology does not reliably
distinguish bacterial from viral pneumonia so does not determine the need for
antibiotics.
X-ray signs of bacterial community acquired pneumonia classically show lung
consolidation of one lung segmental lobe. However, radiographic findings may
be variable, especially in other types of pneumonia. Aspiration pneumonia, for
example, may present with bilatera l opacities primarily in the bases of the lungs
and on the right side. Radiographs of viral pneumonia cases may appear normal,
hyper-inflated, have bilateral patchy areas, or present similar to bacterial pneumonia with lobar consolidation. A computed tomography (CT) scan can give additional information in indeterminate cases [18].

3.2.1. Approach considerations

Identifying the causative infectious agent is the most valuable step in managing a complicated case of pneumonia. Unfortunately, an etiologic agent can be
difficult to identify as various organisms cause pneumonia. However, diagnostic
testing in patients with suspected pneumonia is driven mostly by the possibility
that the results would significantly alter empiric therapy and management decisions. The following sections describe various diagnostic procedures used in
pneumonia that are especially valuable in complicated cases [19, 20]:

3.2.1.1. Complete blood cell count

The total white blood cell (WBC) count and differential may aid in determining if an infection is bacterial or viral, and together with clinical symptoms, chest
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radiography, and Erythrocyte Sedimentation Rate (ESR) can be useful in monitoring the course of pneumonia. In cases of pneumococcal pneumonia, the WBC
count is often elevated [21-23].

3.2.1.2. Sputum Gram stain and culture

Sputum is rarely produced in children younger than 10 years, and samples are
always contaminated by oral flora. However, for those not responsive to treatment, and for situations in which a microbiologic diagnosis is essential, sputum
culture should be considered, and culture for Mycobacterium tuberculosis should
be carried out in those with a chronic productive cough [24]. A nasopharyngeal
aspirate (NPA) may be indicated for cohorting patients being admitted, for diagnosis of suspected viral pneumonia (< 2years) [25].

3.2.1.3. Blood culture

Blood culture results are rarely positive in the presence of pneumonia and even
less so in cases of pretreated pneumonia. In general, blood culture results are
positive in 10-15% of patients with pneumococcal pneumonia. However, a blood
culture is still recommended especially the child suspected of having Staphylococcus aureus or complicated pneumonia [25]. It may be the only way to identify
the pathogen and its antimicrobial susceptibility patterns. In those who are hospitalized for severe disease both sputum and blood cultures are recommended [24].

3.2.1.4. Polymerase chain reaction

Introduction of polymerase chain reaction (PCR) is more sensitive than antigen assays, and for some viruses (e.g. human metapneumovirus (hMPV)), this
may be the only test available. PCR has increased the ability to detect respiratory
viruses, including those that are difficult to culture. At least 26 viruses have now
been associated with community acquired pneumonia [2].

3.2.1.5. Cold agglutinin testing

In the young child or school-aged child with pneumonia, particularly the patient with a gradual onset of symptoms and a prodrome consisting of headache
and abdominal symptoms, a bedside cold agglutinins test may help confirm the
clinical suspicion of mycoplasmal infection [26].

3.2.1.6. Chest radiography [19, 20]

Chest radiographs (posteroanterior and lateral) should be obtained in all patients hospitalized for management of CAP to document the presence, size, and
character of parenchymal infiltrates and identify complications of pneumonia that
may lead to interventions beyond antimicrobial agents and supportive medical
therapy. A chest x-ray may be indicated if:
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- Presentation is atypical
- There is diagnostic uncertainty
- Infants <3 months of age
- Child who is severely unwell
- Child has a history suggesting underlying respiratory disease
- Complications (such as effusion) are suspected (based on clinical signs or not
making anticipated clinical progress).

3.2.1.6.1. Initial chest radiographs: outpatient

Routine chest radiographs are not necessary for the confirmation of suspected
CAP in patients well enough to be treated in the outpatient setting (after evaluation in the office, clinic, or emergency department setting) [27, 28].
---

--

--

--

3.2.1.6.2. Follow-up chest radiograph [29-32]

Repeated chest radiographs are not routinely required in children who recover uneventfully from an episode of CAP.
Repeated chest radiographs should be obtained in children who fail to
demonstrate clinical improvement and in those who have progressive
symptoms or clinical deterioration within 48–72 hours after initiation of
antibiotic therapy.
Routine daily chest radiography is not recommended in children with
pneumonia complicated by parapneumonic effusion after chest tube placement or after video assisted thoracoscopic surgery (VATS), if they remain
clinically stable.
Follow-up chest radiographs should be obtained in patients with complicated pneumonia with worsening respiratory distress or clinical instability,
or in those with persistent fever that is not responding to therapy over 4872 hours.
Repeated chest radiographs 4–6 weeks after the diagnosis of CAP should
be obtained in patients with recurrent pneumonia involving the same lobe
and in patients with lobar collapse at initial chest radiography with suspicion of an anatomic anomaly, chest mass, or foreign body aspiration.

4. Management

Worldwide, approximately 7–13% of cases in children result in hospitalization [13]. Children suspected with bacterial pneumonia should be treated with
antibiotics. In contrast to pneumococcal meningitis, respiratory infections with
pneumococci with reduced susceptibility to penicillin have not been shown to
have worse outcomes and decreased susceptibility can be overcome with the use
of high oral or IV dosing of penicillin. In children, those with respiratory distress
or oxygen saturations of less than 90% should be hospitalized [10]. The utility of
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chest physiotherapy in pneumonia has not yet been determined [13]. Over-thecounter cough medicine has not been found to be effective [33].

4.1. Goals of therapy

Eradication of offending organism through the selection of appropriate antibiotic, complete clinical cure, minimize or prevent complications, and decrease
mortality are all goals of therapy for bacterial pneumonia. Most cases of viral
pneumonia, however, are self-limiting although therapy with specific antiviral
agents may hasten recovery. Whenever possible, the oral route for drug administration should be selected encouraging outpatient management rather than hospitalization [4].

4.2. General approach to treatment

Evaluation the adequacy of respiratory function and determination of signs of
systemic illness are the first priority. Oxygen, mechanical ventilation, humidified
oxygen for hypoxemia, administration of salbutamol in case of bronchospasm
and chest physiotherapy, all are supportive care. Salbutamol, on another hand, is
usually used to exclude pneumonia in case of rapid response. Additional adjuncts
include adequate hydration and control of fever [34] . The selection of appropriate
antimicrobial agent should be based on microbiology, distribution in respiratory
tract, side effects, and cost- effectiveness considerations [34, 35]. Once treatment
has begun, no change in medication is indicated within the 1st 72 hours unless a
specific organism is identified and is not covered by the current medication.

4.3. Empiric antimicrobial therapy
4.3.1. Outpatient therapy

Antimicrobial therapy is not routinely required for preschool-aged children with
CAP, because viral pathogens are responsible for the great majority of clinical disease [10]. Amoxicillin should be used as first-line therapy for previously healthy,
appropriately immunized infants and preschool children with mild to moderate
CAP suspected to be of bacterial origin. Amoxicillin provides appropriate coverage
for Streptococcus pneumoniae, the most prominent invasive bacterial pathogen.
Amoxicillin should be used as first-line therapy for previously healthy appropriately immunized school-aged children and adolescents with mild to moderate CAP for
S. pneumoniae, the most prominent invasive bacterial pathogen. Atypical bacterial
pathogens (e.g. M. pneumoniae), and less common lower respiratory tract bacterial
pathogens, as discussed in the Evidence Summary, should also be considered in
management decisions. Macrolide antibiotics should be prescribed for treatment of
children (primarily school aged children and adolescents) evaluated in an outpatient setting with findings compatible with CAP caused by atypical pathogens [10].

4.3.2. Determining the need for hospitalization
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The following are recommendations when to hospitalize a child with CAP [19,
36, 37]:
1. Children and infants who have moderate to severe CAP, as defined by
several factors, including respiratory distress and hypoxemia (sustained
saturation of peripheral oxygen [SpO2] <90 % at sea level)
2. Infants less than 6 months of age with suspected bacterial CAP are likely
to benefit from hospitalization.
3. Children and infants with suspected or documented CAP caused by a pathogen with increased virulence, such as community-associated methicillin-resistant Staphylococcus aureus (CA-MRSA) should be hospitalized.
4. Children and infants for whom there is concern about careful observation
at home or who are unable to comply with therapy or unable to be followed
up should be hospitalized.
5. Immunocompromised children and infants, or those who are suffering
from pneumonia complications (see section 6 below) should also be hospitalized.

4.3.3. Determining the need for Intensive Care unit (ICU) [19, 36, 37]

A child should be admitted to an ICU or a unit with continuous cardiorespiratory monitoring capabilities in the following cases:
-- If the child requires invasive ventilation via a nonpermanent artificial airway (e.g., endotracheal tube).
-- If the child acutely requires use of noninvasive positive pressure ventilation (e.g., continuous positive airway pressure or bi-level positive airway
pressure).
-- If the child has impending respiratory failure.
-- If the child has sustained tachycardia, inadequate blood pressure, or need
for pharmacologic support of blood pressure or perfusion.
-- If the pulse oximetry measurement is < 92% on inspired oxygen of > 0.50
-- If the child has altered mental status, whether due to hypercarbia or hypoxemia as a result of pneumonia.
Severity of illness scores should not be used as the sole criteria for ICU
admission but should be used in the context of other clinical, laboratory, and radiologic findings.

4.3.4. Inpatient empiric therapy

Appropriate antimicrobial agents for children with pneumonia are classified
based on child age indicating the most likely pathogen. Table 3 outlines the empirical antimicrobial therapy based on age group classification. The following are
the Infectious Diseases Society of America (IDSA) recommendations for empiriPage 172
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cal antimicrobial therapy for pneumonia in pediatric patients [10].
• Ampicillin or penicillin G* should be administered to the fully immunized
infant or school-aged child admitted to a hospital ward with CAP when
local epidemiologic data document lack of substantial high-level penicillin
resistance for invasive S. pneumoniae.
• Empiric therapy with a third-generation parenteral cephalosporin (ceftriaxone or cefotaxime*) should be prescribed for hospitalized infants and
children who are not fully immunized, in regions where local epidemiology of invasive pneumococcal strains documents high-level penicillin
resistance, or for infants and children with life threatening infection.
• Empiric combination therapy with a macrolide (oral or parenteral), in addition to a b-lactam antibiotic, should be prescribed for the hospitalized
child for whom M. pneumoniae and C. pneumoniae are significant considerations; diagnostic testing should be performed if available in a clinically
relevant time frame.
• Vancomycin or clindamycin (based on local susceptibility data) should be
provided in addition to b-lactam therapy if clinical, laboratory, or imaging
characteristics are consistent with infection caused by S. aureus

4.4. Pathogen directed antimicrobial therapy

Treatment of bacterial pneumonia, like most infectious diseases, initially involves the empirical use of relatively broad-spectrum antibiotic that is effective
against probable pathogen after appropriate culture and specimens for laboratory
evaluation have been obtained [19, 38, 39]. Table 4 outlines recommendations
for antimicrobial therapy for specific pathogens. Table 5 describes pediatric doses
for selected agents. See tables (4 and 5). Fluoroquinolones (e.g. ciprofloxacin) is
not absolutely contraindicated in pediatric patients. However, their use is usually
reserved for selected cases based on that specific pathogen.

4.5. Duration of antimicrobial therapy

Treatment courses of 10 days have been best studied, although shorter courses
may be just as effective, particularly for more mild disease managed on an outpatient basis. Infections caused by certain pathogens, notably Community Acquired-Methicillin Resistant Staphylococcus Aureus (CA-MRSA), may require
longer treatment (up to 6 weeks) than those caused by S. pneumoniae [10].

4.6. Management of the child not responding to treatment [40-42]

Children on adequate therapy should demonstrate clinical and laboratory signs
of improvement within 48–72 hours. For those with no improvement within this
period, further management should be done by one or more of the following:
a). Clinical and laboratory assessment of the current severity of illness in orPage 173

der to determine whether higher levels of care or support are required.
b). Imaging evaluation to assess the extent and progression of the pneumonic
or parapneumonic process.
c). Further investigation to identify whether the original pathogen persists,
has developed resistance to the agent used, or there is a new secondary
infecting agent.

4.7. Management of viral pneumonia

About 200 million cases of viral community-acquired pneumonia occur every
year, half of them are in children. In children, the most common viral agents are:
respiratory syncytial virus, rhinovirus, human metapneumovirus, human bocavirus, and parainfluenza viruses. Generally, no clinical algorithm exists that will
distinguish clearly the cause of pneumonia. As a prophylactic measure, influenza
vaccines are the only available method. Antiviral agents (rimantadine, amantadine, oseltamivir, zanamivir or peramivir) may be used to treat viral pneumonia
caused by influenza viruses (influenza A and influenza B). No specific antiviral medications are recommended for other types of viral pneumonias including
severe acute respiratory syndrome (SARS) coronavirus, adenovirus, hantavirus,
and parainfluenza virus. Those antiviral medications are of most benefit if they
are started within 48 hours of the onset of symptoms. However, antiviral use
is optional, while the use of antibiotics in viral pneumonia is recommended by
some experts as it is impossible to rule out a complicating bacterial infection. The
British Thoracic Society recommends that antibiotics should be withheld in those
with mild disease [2].

4.8. Discharge criteria

Patients are eligible for discharge when [10, 43]:
1. They have documented overall clinical improvement, including level of
activity, appetite, and decreased fever for at least 12–24 hours.
2. They demonstrate consistent pulse oximetry measurements > 90% in room
air for at least 12–24 hours.
3. They demonstrate stable and/or baseline mental status.
4. They can tolerate their home anti-infective regimen, whether oral or intravenous.
5. They are infants or young children requiring outpatient oral antibiotic therapy, clinicians should demonstrate that parents are able to administer and
children are able to comply adequately with taking those antibiotics.
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5. Prevention

Prevention of some cases of pneumonia is possible through the use of some
vaccines and medications against selected infectious agents. Vaccines are available for two of the leading causes of bacterial pneumonia; Haemophilus influenzae
type B and Streptococcus pneumoniae and there is a good evidence to support
their use [44]. Influenza vaccines are modestly effective against influenza A and
B [2, 45].

6. Pneumonia complications

Health professionals caring for children with pneumonia should be aware of
the range of potential complications, those possible complications are: syndrome
of inappropriate anti-diuretic hormone (SIADH), lung necrosis, pneumatocoele, atelectasis/lobar collapse, parapneumonic effusion/empyema, lung abscess,
chronic bronchitis/bronchiectasis (sequelae), meningitis, central nervous system
abscess, pericarditis, endocarditis, osteomyelitis, septic arthritis, persistent newborn pulmonary hypertension, systemic infection with metastatic foci, air leak
syndrome, including pneumothorax, pneumomediastinum, pneumopericardium,
pulmonary interstitial emphysema, and sepsis [10, 46].

7. Prognosis

Overall, the prognosis is good. Most cases of viral pneumonia resolve without treatment; common bacterial pathogens and atypical organisms respond to
antimicrobial therapy and can be cleared within two to four weeks and mortality
rate is very low. Viral pneumonia may last longer, and mycoplasmal pneumonia
may take four to six weeks to resolve completely. The eventual outcome of an
episode of pneumonia depends on how ill the person is when he or she was first
diagnosed [2].

8. Pharmacology of selected drugs [47]
8.1. Amoxicillin

Amoxicillin is a moderate-spectrum, bacteriolytic, β-lactam antibiotic used to
treat bacterial infections caused by susceptible microorganisms. It is usually the
drug of choice within the class because it is better absorbed, following oral administration, than other β-lactam antibiotics. Amoxicillin is one of the most common antibiotics prescribed for children. Amoxicillin is susceptible to degradation
by β-lactamase-producing bacteria, which are resistant to a broad spectrum of
β-lactam antibiotics, such as penicillin. Amoxicillin is used in the treatment of
a number of infections including: acute otitis media, streptococcal pharyngitis,
pneumonia, and others [48]. Side-effects are as those for other beta-lactam antibiotics. They include nausea, vomiting, rashes, and antibiotic-associated colitis.
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Loose bowel movements (diarrhea) may also occur. Rarer side-effects include
mental changes, lightheadedness, insomnia, confusion, and anxiety [49].
The onset of an allergic reaction to amoxicillin can be very sudden and intense - emergency medical attention must be sought as quickly as possible. The
initial onset of such a reaction often starts with a change in mental state, skin
rash with intense itching (often beginning in fingertips and around groin area
and rapidly spreading), and sensations of fever, nausea, and vomiting. Any other
symptoms that seem even remotely suspicious must be taken very seriously.

8.2. Ampicillin

Ampicillin is a beta-lactam antibiotic that has been used extensively to treat
bacterial infections. Ampicillin demonstrated activity against Gram-negative
organisms such as H. influenzae. Ampicillin was the first of a number of socalled broad spectrum penicillins, it is able to penetrate Gram-positive and some
Gram-negative bacteria. It differs from penicillin only by the presence of an amino group. Ampicillin acts as a competitive inhibitor of the enzyme transpeptidase,
which is needed by bacteria to make their cell walls. Bacillus subtilis, Enterococcus faecalis, and Haemophilus influenzae (non-ESBL) species are generally
susceptible to ampicillin, while Enterobacteriaceae, Escherichia coli (ESBL), and
Klebsiella oxytoca are resistant to ampicillin. In the meanwhile, some aeromonas
hydrophila, staphylococci, staphylococcus haemolyticus, and shigella flexneri
have developed resistance to ampicillin to varying degrees [50].

8.3. Azithromycin [51-53]

Azithromycin is an azalide, a subclass of macrolide antibiotics. It is derived
from erythromycin, and used to treat or prevent certain bacterial infections, most
often those causing middle ear infections, strep throat, pneumonia, typhoid, and
sinusitis. In recent years, it has been used primarily to prevent bacterial infections
in infants and those with weaker immune systems. Azithromycin is used to treat
many different infections, including acute otitis media, streptococcal pharyngitis, gastrointestinal infections such as traveler’s diarrhea, and respiratory tract
infections such as pneumonia, cellulitis and many others [52]. It has a similar
antimicrobial spectrum as erythromycin, but is more effective against certain
Gram-negative bacteria. Azithromycin resistance has been described. Long-term
use in treating Staphylococcus aureus infections with azithromycin may increase
bacterial resistance to this and other macrolide antibiotics. Most common side
effects are gastrointestinal: diarrhea (5%), nausea (3%), abdominal pain (3%),
and vomiting. Less than 1% of patients stop taking the drug due to side effects.
Nervousness, dermatologic reactions, and anaphylaxis have been reported [53].
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8.4. Cefazolin

Cefazolin is a first-generation cephalosporin antibiotic. The drug is usually administrated by either intramuscular injection or intravenous infusion. It is mainly
used to treat bacterial infections of the skin. It can also be used to treat moderately severe bacterial infections involving the lung, bone, joint, stomach, blood,
heart valve, and urinary tract. It is clinically effective against infections caused by
staphylococci and streptococci of Gram-positive bacteria. These organisms are
common on normal human skin. Resistance to cefazolin is seen in several species
of bacteria. Adverse drug reactions from cefazolin are not common. Possible side
effects include diarrhea, stomach pain or upset stomach, vomiting, and rash. Like
that of several other cephalosporins, it can cause hypoprothrombinemia (likely
due to inhibition of the enzyme vitamin K epoxide reductase) and a reaction with
ethanol similar to that produced by disulfiram, due to inhibition of aldehyde dehydrogenase [54].

8.5. Ceftriaxone

Ceftriaxone is a third-generation cephalosporin antibiotic. Like other third-generation cephalosporins, it has broad spectrum activity against Gram-positive and
Gram-negative bacteria. In most cases, it is considered to be equivalent to cefotaxime in terms of safety and efficacy. Ceftriaxone is often used (in combination,
but not direct, with macrolide and/or aminoglycoside antibiotics) for the treatment
of community-acquired or mild to moderate health care-associated pneumonia.
It is also a choice drug for treatment of bacterial meningitis. In pediatrics, it is
commonly used in febrile infants between 4 and 8 weeks of age who are admitted
to the hospital to exclude sepsis. It has also been used in the treatment of Lyme
disease, typhoid fever and gonorrhea. Intravenous dosages may be adjusted for
body mass in younger patients and is administered every 12–24 hours, at a dose
that depends on the type and severity of the infection. Hypoprothrombinaemia
and bleeding are specific side effects. Hemolysis is reported. Biliary sludging is
another known though rare adverse effect which occurs primarily in neonates [55].

8.6. Ciprofloxacin

Ciprofloxacin is a synthetic antibiotic of the fluoroquinolone drug class. 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. As of 2011 the FDA has added two black box warnings for this drug in reference to spontaneous tendon ruptures and the fact that
ciprofloxacin may cause worsening of myasthenia gravis symptoms, including
muscle weakness and breathing problems. Such an adverse reaction is a potentially life-threatening event and may require ventilatory support. Ciprofloxacin
is used to treat a number of infections including: infections of bones and joints,
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endocarditis, gastroenteritis, malignant otitis externa, respiratory tract infections,
and many others. The serious adverse effects that may occur as a result of ciprofloxacin therapy include irreversible peripheral neuropathy, spontaneous tendon
rupture and tendonitis, acute liver failure or serious liver injury (hepatitis), QTc
prolongation/torsades de pointes, toxic epidermal necrolysis, and Stevens–Johnson syndrome [47].

8.7. Clindamycin [56-58]

Clindamycin is a lincosamide antibiotic. It is usually used to treat infections
with anaerobic bacteria but can also be used to treat some protozoal diseases, such
as malaria. It is a common topical treatment for acne and can be useful against
some methicillin-resistant staphylococcus aureus (MRSA) infections. The most
severe common adverse effect of clindamycin is clostridium difficile-associated
diarrhea (the most frequent cause of pseudomembranous colitis). Although this
side effect occurs with almost all antibiotics, including beta-lactam antibiotics, it
is classically linked to clindamycin use. Clindamycin is used primarily to treat
anaerobic infections caused by susceptible anaerobic bacteria, including dental
infections, and infections of the respiratory tract, skin and soft tissue infections,
and peritonitis. In patients with hypersensitivity to penicillins, clindamycin may
be used to treat infections caused by susceptible aerobic bacteria, as well. It is
also used to treat bone and joint infections, particularly those caused by Staphylococcus aureus.
Common adverse drug reactions (ADRs) associated with clindamycin therapy — found in over 1% of patients — include: diarrhea, pseudomembranous
colitis, nausea, vomiting, abdominal pain or cramps, rash, and/or itch. High doses
(both intravenous and oral) may cause a metallic taste, and topical application
may cause contact dermatitis. Diarrhea, vomiting, and nausea are common if the
individual lies down for an extended period of time within 30 minutes of taking
clindamycin.

8.8. Erythromycin [59, 60]

Erythromycin is a macrolide antibiotic that has an antimicrobial spectrum similar to or slightly wider than that of penicillin, and is often used for people who
have an allergy to penicillins. Recent studies have also shown that it can be used
as a mild anti-depressant. For respiratory tract infections, it has better coverage
of atypical organisms, including mycoplasma and legionellosis. Erythromycin
displays bacteriostatic activity or inhibits growth of bacteria, especially at higher
concentrations but the mechanism is not fully understood. By binding to the 50s
subunit of the bacterial 70s rRNA complex, protein synthesis and subsequent
structure and function processes critical for life or replication are inhibited.
Gastrointestinal disturbances, such as diarrhea, nausea, abdominal pain, and
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vomiting, are very common because erythromycin is a motilin agonist. Because
of this, erythromycin tends not to be prescribed as a first-line drug. More serious
side-effects include arrhythmia with prolonged QTc intervals including torsadesde-pointe and reversible deafness. Allergic reactions range from urticaria to anaphylaxis. Stevens–Johnson syndrome, cholestasis, and toxic epidermal necrolysis
are some other rare side-effects that may occur.

8.9. Gentamicin [61, 62]

Gentamicin is an aminoglycoside antibiotic, used to treat many types of bacterial infections, particularly those caused by Gram-negative organisms. However, gentamicin is not used for Neisseria gonorrhea, Neisseria meningitidis or
Legionella pneumophila. Gentamicin is also ototoxic and nephrotoxic, with this
toxicity remaining a major problem in clinical use. It is administered intravenously, intramuscularly or topically to treat infections. It appears to be completely eliminated unchanged in the urine. Urine must be collected for many days
to recover all of a given dose because the drug binds avidly to certain tissues.
E. coli has shown some resistance to gentamicin, despite being Gram-negative.
Reluctance to use gentamicin for empirical therapy has led to increased use of
alternative broad-spectrum antibiotics. Gentamicin is active against a wide range
of human bacterial infections, mostly Gram-negative bacteria including pseudomonas, proteus, serratia, and the Gram-positive staphylococcus. Aminoglycosides are toxic to the sensory cells of the ear, but they vary greatly in their relative
effects on hearing versus balance. Gentamicin is a vestibulotoxin, and can cause
permanent loss of equilibrioception, caused by damage to the vestibular apparatus of the inner ear, usually if taken at high doses or for prolonged periods of time,
but there are well documented cases in which gentamicin completely destroyed
the vestibular apparatus after three to five days.
Gentamicin can also be highly nephrotoxic, particularly if multiple doses accumulate over a course of treatment. For this reason gentamicin is usually dosed
by body weight. Various formulae exist for calculating gentamicin dosage. Also
a trough and peak serum level of gentamicin is monitored during treatment, generally before and after the third dose is infused. Gentamicin, like other aminoglycosides, causes nephrotoxicity by inhibiting protein synthesis in renal cells. This
mechanism specifically causes necrosis of cells in the proximal tubule, resulting
in acute tubular necrosis which can lead to acute renal failure.

8.10. Meropenem [63-65]

Meropenem is an ultra-broad spectrum injectable antibiotic used to treat a wide
variety of infections, including meningitis and pneumonia. It is a beta-lactam
and belongs to the subgroup of carbapenem, similar to imipenem and ertapenem. Meropenem is bactericidal except against Listeria monocytogenes where
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it is bacteriostatic. It inhibits bacterial wall synthesis like other beta-lactam antibiotics. In contrast to other beta-lactams, it is highly resistant to degradation
by beta-lactamases or cephalosporinases. The spectrum of action includes many
gram-positive and gram-negative bacteria (including Pseudomonas) and anaerobic bacteria. The overall spectrum is similar to imipenem although meropenem is
more active against Enterobacteriaceae and less active against gram-positive bacteria. Meropenem must be administered intravenously. Dosing must be adjusted
for altered kidney function and for haemofiltration. The most common adverse
effects are diarrhea, nausea and vomiting, injection-site inflammation, headache,
rash, and thrombophlebitis.

8.11. Oxacillin

Oxacillin sodium is a narrow spectrum beta-lactam antibiotic of the penicillin
class. Oxacillin is a penicillinase-resistant β-lactam. It is similar to methicillin,
and has replaced methicillin in clinical use. Another related compound is nafcillin. Since it is resistant to penicillinase enzymes, such as that produced by Staphylococcus aureus, it is widely used clinically in the US to treat penicillin-resistant staphylococcus aureus. However, resistant strains called oxacillin-resistant
staphylococcus aureus (MRSA/ORSA) are highly prevalent. Side effects include
hypersensitivity and local reactions. In high doses, renal, hepatic, or nervous system effects can occur [47].

8.12. Salbutamol

Salbutamol is selective beta-2-adrenergic agonists which relaxes smooth muscles from the trachea to the terminal bronchial tree. It stimulates β2-adrenergic receptors with little or no effect on α-adrenergic receptors. It stimulates the production of cyclic adenosine-3′,5′-monophosphate (AMP), which mediates numerous
cellular responses, including smooth muscle relaxation and inhibiting the release
of mediators from mast cells in the airways. Salbutamol is usually used for bronchospasm: asthma, exercise-induced bronchospasm, and chronic obstructive pulmonary disease. Major side effects are tremor, nervousness, tachycardia/palpitations, and muscle cramps [66].

8.13. Vancomycin [47, 67, 68]

Vancomycin is a glycopeptide antibiotic used in the prophylaxis and treatment
of infections caused by Gram-positive bacteria. Vancomycin acts by inhibiting
proper cell wall synthesis in Gram-positive bacteria. Due to the different mechanism by which Gram-negative bacteria produce their cell walls and the various
factors related to entering the outer membrane of Gram-negative organisms, vancomycin is not active against Gram-negative bacteria (except some non-gonococcal species of Neisseria). Vancomycin is indicated for the treatment of serious,
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life-threatening infections by Gram-positive bacteria that are unresponsive to
other less-toxic antibiotics. In particular, vancomycin should not be used to treat
methicillin-sensitive staphylococcus aureus because it is inferior to penicillins
such as nafcillin. Although vancomycin levels are usually monitored, in an effort
to reduce adverse events, the value of this is not beyond debate. Peak and trough
levels are usually monitored, and the area under the curve is also sometimes used.
Toxicity is best monitored by looking at trough values. Common adverse drug
reactions (≥1% of patients) associated with IV vancomycin include: local pain,
which may be severe and/or thrombophlebitis. Damage to the kidneys and to
the hearing was a side-effect of the early impure versions of vancomycin, and
these were prominent in the clinical trials conducted in the mid-1950s. Later trials using purer forms of vancomycin found that nephrotoxicity is an infrequent
adverse effect (0.1–1% of patients), but that this is accentuated in the presence of
aminoglycosides.
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10. Tables & charts
10.1. Table 1: The causative pathogens of CAP in pediatric patients
based on different age groups [69-75]
Age group

Most common pathogens
- Group B Streptococcus,
- Listeria monocytogenes,
- Escherichia coli,
- Klebsiella pneumoniae
- Respiratory syncytial virus
(RSV)

Newborns age (0-30 day)

Young infants
months)

aged

(1-3

Infants, toddlers, & 5-yearolds

School-aged children
young
adolescents

Older adolescents
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and

- S. pneumoniae,
- S. aureus,
- H. influenzae
- RSV,
- Parainfluenza viruses,
- Influenza virus,
- Adenovirus,
- human metapneumovirus
- S. pneumoniae
- H influenzae type B (Hib)
- S. pyogenes,
- S. aureus
- RSV
- Parainfluenza types 1, 2, and
3
- Influenza A or B

Less common pathogens
- Haemophilus influenzae
- Other gram-negative bacilli
- Enterococci
- Staphylococcus aureus

-C. trachomatis,
- U. urealyticum,
- CMV,
- P carinii
- Bordetella pertussis

- Adenovirus,
- Enterovirus,
- Rhinovirus,
- Coronavirus

- M. pneumoniae
- S. pneumoniae
- Influenza virus

- S. aureus
- S. pyogenes
- Chlamydophila pneumoniae

- M . pneumoniae
- C. pneumoniae
- S. pneumoniae
- Influenza virus

Fungi such as :
- Histoplasma capsulatum
- Cryptococcus neoformans
- Blastomyces dermatitides
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10.2. Table 2: Clinical signs and symptoms of pneumonia [4]
Signs and symptoms

- Abrupt fever
- Chills
- Dyspnea
- Productive cough
- Pleuritic chest pain

Physical examination

- Tachypnea & tachycardia
- Dullness of percussion
- Increased tactile fremitus
- Chest wall retraction
- Diminished breath sounds
- Inspiratory crackles during lung expansion

Chest radiograph

Dense labor or segmental infiltrate

Lab tests

-Leukocytosis with predominance of polymorphonuclear cells
- Low oxygen saturation on arterial blood gas or pulse oximetry

10.3. Table 3: Empirical antimicrobial therapy for pneumonia in
pediatric patients [4]
Age

0-1 month

Usual pathogen(s)
-Group B streptococci
-Haemophilus influenzae
-E. coli, S. aureus, Listeria
-Adenovirus
-Respiratory syncytial virus
-Cytomegalovirus

Empirical therapy
Ampicillin/Sulbactam, cephalosporin,
carbapenem plus gentamicin
Ribavirin* for RSV

1-3 months

-Chlamydia pneumoniae
-Pneumocystis carinii
-Cytomegalovirus
Respiratory syncytial virus
-Streptococcus pneumoniae
-Staphylococcus aureus

3 months-6 years

-Streptococcus pneumoniae
-Haemophilus influenzae
-Parainfluenza
-Respiratory syncytial virus
-Adenovirus

Amoxicillin or cephalosporin
Amoxicillin/sulbactam*,
Amoxicillin-clavulanate,
Ribavirin* for RSV

> 6 years

-Mycoplasma pneumoniae
-Streptococcus pneumoniae
-Adenovirus

Macrolide/azalide
Cephalosporin,
Amoxicillin-clavulanate

Macrolide/azalide,
Ribavirin*
Semisynthetic penicillin or cephalosporin plus gentamicin
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10.4. Table 4: Selection of antimicrobial therapy for specific pathogens [10]
Pathogen

Parenteral therapy

Streptococcus pneumoniae with
MICs for penicillin< 2.0 mcg/mL

Preferred: Ampicillin or Penicillin
Alternatives: Ceftriaxone or Cefotaxime.
Clindamycin or vancomycin may also by effective

S. pneumoniae resistant to
penicillin, with MICs
>4.0 mcg/mL

Preferred: Ceftriaxone
Alternatives: Ampicillin, Levofloxacin*, Linezolid*
Clindamycin or Vancomycin may also by effective

Group A Streptococcus

Preferred: Ampicillin or Penicillin
Alternatives: Ceftriaxone or Cefotaxime.
Clindamycin or Vancomycin may also by effective

Staphylococcus aureus,
methicillin susceptible
(combination therapy not well studied)

Preferred: Cefazolin or
semisynthetic penicillin, e.g. Oxacillin
Alternatives: Clindamycin
or Vancomycin

S. aureus, methicillin resistant,
susceptible to clindamycin
(combination therapy not well-studied)

Preferred: Vancomycin (40–60 mg/kg/day every
6–8 hours or dosing to achieve an AUC/MIC ratio of
>400) or Clindamycin
Alternatives: Linezolid*

S. aureus, methicillin resistant,
resistant to clindamycin
(combination therapy not well studied)

Preferred: Vancomycin (40–60 mg/kg/day every
6-8 hours or dosing to achieve an AUC/MIC ratio
of >400).
Alternatives: Linezolid*

Haemophilus influenza, typeable
(A-F) or non-typeable

Preferred: Ampicillin if b-lactamase negative, Ceftriaxone if b-lactamase producing, or Cefotaxime
Alternatives: Ciprofloxacin or
Levofloxacin*

Mycoplasma pneumoniae

Preferred: intravenous Azithromycin
Alternatives: intravenous erythromycin lactobionate
(20 mg/kg/day every 6 hours) or Levofloxacin*

Chlamydia trachomatis or
Chlamydophila pneumoniae

Preferred: intravenous Azithromycin
Alternatives: intravenous erythromycin lactobionate
or Levofloxacin*
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10.5. Table 5: Pediatric doses of selected agents used in bacterial
pneumonia [10]
Antibiotic agent

Pediatric dose

Ampicillin

150–200 mg/kg/day every 6 hours in case of MICs for penicillin
< 2.0 lg/mL, 300–400 mg/kg/day every 6 hours in case of MICs
> 4.0 lg/mL

Penicillin

200 000–250 000 U/kg/day every 4–6 h

Ceftriaxone

50–100 mg/kg/day every 12–24 hours

Cefotaxime

150 mg/kg/day every 8 hours

Clindamycin

40 mg/kg/day every 6–8 hours

Vancomycin

40–60 mg/kg/day every 6–8 hours

Levofloxacin*

16–20 mg/kg/day every 12 hours for children 6 months to 5
years old and 8–10 mg/kg/day once daily for children 5–16
years old; maximum daily dose, 750 mg

Linezolid*

30 mg/kg/day every 8 hours for children <12 years old and 20
mg/kg/day every 12 hours for children > 12 years old

Cefazolin

150 mg/kg/day every 8 hours

Oxacillin*

150–200 mg/kg/day every 6–8 hours

Ciprofloxacin

30 mg/kg/day every 12 hours
10 mg/kg on days 1 and 2 of therapy transition to oral therapy
if possible
20 mg/kg/day every 6 hours

Azithromycin
Erythromycin lactobionate
Amoxicillin (oral)
Azithromycin (oral)
Cephalexin (oral)
Clarithromycin* (oral)

90 mg/kg/day in 2 doses or 45 mg/kg/day in 3 doses
10 mg/kg on day 1, followed by 5 mg/kg/day once daily for days
2–5
75–100 mg/kg/day in 3 or 4 doses
15 mg/kg/day in 2 doses

Erythromycin (oral)

40 mg/kg/day in 4 doses

Sulbutamol

Children: between 2 and 6 years, the dose is 0.1 - 0.2 mg/kg
body weight given 3 times daily, and the daily dose for 6 - 12
years-old children is to 24 mg daily, divided in 3 or 4 doses.
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Standard Treatment Guideline For
Schizophrenia in Outpatient Settings
1. Introduction and epidemiology
• Schizophrenia is a chronic heterogeneous syndrome of disorganized and
bizarre thoughts, delusions, hallucinations, inappropriate affect, and impaired psychosocial functioning [1].

• The incidence rate is 16 per 100,000 (range of 8 to 43 per 100,000).

Schizophrenia has its onset in late adolescence or early adulthood and rarely occurs before adolescence or after the age of 40. Although the prevalence tends to be the same between males and females, the onset of illness
tends to be earlier in males [2].

• Note: Medicines that are NOT available within the Palestinian Essential
Drug List (Non-PEDL) were given an asterisk (*) wherever mentioned
in the context and tables. They are mentioned here in the protocol for educational and not for prescribing purposes. On the other hand, all other
medicines mentioned through the protocol are part of the PEDL, and can
be prescribed as needed.

2. Clinical presentation and diagnosis
The diagnostic and statistical manual of mental disorders, 4th ed., text revision
(DSM-IV-TR) specifies the following criteria for the diagnosis of schizophrenia
[1, 3-16] (see table 1):
• Persistent dysfunction lasting longer than 6 months
• Two or more symptoms (present for at least 1 month, including hallucinations, delusions, disorganized speech, grossly disorganized or catatonic
behavior, and negative symptoms).
• Significantly impaired functioning (work, interpersonal, and self-care).
The Diagnostic and statistical Manual of Mental Disorder (DSM-IV-TR) classifies symptoms as positive, negative, and cognitive. Positive symptoms include
delusions, disorganized speech, hallucinations, behavior disturbances, and illusions. Negative symptoms include alogia, avolition, affective flattening, anhedonia and social isolation. Cognitive dysfunction is another symptoms category that
includes impaired attention, working memory, and executive function.
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3. General therapeutic principles

3.1. Non pharmacological treatment
3.1.1. Electroconvulsive therapy (ECT)

Electroconvulsive therapy (ECT) involves the induction of a seizure for therapeutic purposes by the administration of a variable frequency electrical stimulus
via electrodes applied to the scalp [17]. Electroconvulsive therapy (ECT) has
a modest but definite role to play in the treatment of schizophrenia despite the
adverse publicity it has received [17]. ECT is indicated when the schizophrenia
onset is acute and confusion and mood disturbance are present; and catatonia
from almost any underlying cause. It may also be useful in some treatment-resistant cases, although it should be used in conjunction with an antipsychotic in
such cases [12, 18, 19]. However, psychosocial rehabilitation programs oriented toward improving patients’ adaptive functioning are the mainstay of nondrug
treatment for schizophrenia. Those programs have to address psychological, social, and occupational problems and are essential in community based treatment
of schizophrenia. They are very useful for patients with less severe symptoms or
for patients whose psychotic symptoms are under control. Psychological problems are best addressed through CBT, family education and support as well as
self-help groups [17-20].

3.1.2. Cognitive behavioral treatment (CBT)

Cognitive-behavioral therapy (CBT) has a proven role as an adjunct to antipsychotic medication and remediative approaches such as social skills training in the
management of residual symptoms of chronic schizophrenia. Positive symptoms,
depression, and overall symptoms appear to be viable treatment targets for CBT
with a less pronounced effect on negative symptoms [21, 22]. The effect size at
end of therapy is strong, with durability at short-term follow up. CBT can be used
safely in patients with schizophrenia, and caregivers can help with homework exercises [21, 23]. CBT improves the coping of patients with schizophrenia through
improved adherence and symptom management. CBT techniques include development of trust, normalizing, coping strategy enhancement, reality testing, and
work with dysfunctional affective and behavioral reactions to psychotic symptoms. An enhanced response to CBT would be expected when given with low
dose cognitively enhancing atypical antipsychotic medication. CBT has six phases (see chart 1) [21-24]:
1.
2.
3.
4.
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Assessment
Reconceptualization
Skills acquisition
Skills consolidation and application training
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5. Generalization and maintenance
6. Post-treatment assessment follow-up

3.2. . Pharmacological treatment
3.2.1. First and second generation antipsychotic:

Pharmacological agents include first generation antipsychotics (FGAs) “Typical” and second generation antipsychotic (SGA) “Atypical”. Antipsychotic agents
available in the Palestinian essential drug list include chlorpromazine, fluphenazine, haloperidol, clozapine, risperidone and olanzapine. Traditional dosage of
antipsychotic are expressed in 100 mg chlorpromazine equivalents as described
in table 2 [25, 26].

3.2.2. Pharmacotherapeutic algorithm [27-30]

There are many guidelines for the management of schizophrenia including the
American Psychiatric Association (APA), Texas Medication Algorithm Project
(TMAP), International Psychopharmacology Algorithm Project (IPAP), schizophrenia Patient Outcome Project Team (PORT) and NICE guideline. Although
these algorithms and guidelines differ in some details, the following three recommendations stand out as a common to many or all:
• Use of second generation antipsychotics (SGAs) for first episode schizophrenia.
• Use of clozapine after failure of one or two trials of other antipsychotics.
• No or last resort use of combination of antipsychotic medications.
The various guidelines differ in the number of failed trials before a trial of
clozapine is suggested. The APA guideline indicates clozapine as an option after
failure of only one SGAs or FGAs. Other guidelines suggest the initiation of
clozapine after two failed trials of antipsychotics. Chart 2 outlines a suggested
pharmacotherapeutic algorithm for the management of schizophrenia in outpatient settings (see chart 2).

Stage 1

This applies only to those patients experiencing their first episode of schizophrenia. In these patients, a majority of schizophrenia experts felt that SGAs
should be used initially because of the risk of tardive dyskinesia with FGAs.

Stage 2

Applies to chronically ill patients who are newly started on antipsychotics, or
it can involve a new onset patient who had inadequate clinical response at stage
1. Stage 2 recommends either FGAs or SGAs, with the exception of clozapine.
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Stage 3

Includes the initiation of clozapine in patients who have suicidal attempts, violation, or comorbid substance abuse or who failed to respond adequately to the
two trials of treatment with FGA or SGA.

Stage 4

Stage 4 includes clozapine and augmentation with a FGA, SGA, or electroconvulsive therapy (ECT). Combination treatment at this stage is supported by
limited controlled and equivocal evidence. ECT can be applied on any stage, if
indicated.

Stage 5

In general, patients who experience poor improvement with clozapine do not
respond well with other antipsychotic monotherapies (stage 5), thus one of the
primary reasons that clozapine augmentation is recommended at stage 4.

Stage 6

Stage 6 combination pharmacotherapy interventions should be implemented
with time limited, careful evaluation of a patient’s symptom response and discontinuation of the combination if improvement does not occur (see chart 2).

3.2.3. Acute psychotic attack treatment

• The main goal for the treatment during the first week is to decreased agitation, hostility, combativeness, anxiety, tension, aggression, and normalization of sleep and eating patterns.

• The usual recommendation is to initiate therapy and to titrate dose over the
first few days to an average effective dose. Table 2 lists the average usual
dosage range (see table 2) [30].
• In first episode psychotic patients, typical dosage ranges are approximately
50% of the doses used in chronically ill patients.

3.2.4. Stabilization treatment [30-32]

• During the first 2 to 3 weeks, goals should include increased socialization, improvement in self-care habits, and mood. Improvement in formal
thought disorder should follow and can take an additional 6 to 8 weeks to
respond.
• In general, if a patient has no improvement with treatment after 3 to 4
weeks at therapeutic doses, or has achieved only a partial decrease in pos-
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itive and negative symptoms within 12 weeks at adequate doses, then the
next algorithm stage should be considered. In a more chronically ill patient, symptoms can continue to improve for 3 to 6 months.
• During acute stabilization, usual labeled doses of SGAs are recommended
(see table 2). With FGAs, a range of 300 to 1,000 mg of chlorpromazine
(CPZ) equivalents daily is recommended.

3.2.5. Maintenance therapy [33-36]

• The maintenance dosage should be in the range of 300 to 600 CPZ equivalents (oral or depot) per day.
• After treatment of the first psychotic episode in a schizophrenic patient,
medication should be continued for at least 12 months after remission [37].
• Abrupt discontinuation of antipsychotics, especially low-potency FGAs
and clozapine, can result in withdrawal symptoms, felt to be a manifestation of rebound cholinergic outflow.

• When switching from one antipsychotic to another, it is often recommended to taper and discontinue the first antipsychotic over at least 1 to 2 weeks
after the second antipsychotic is initiated [37].

3.2.6. Depot injectable antipsychotics

• Depot or long-acting antipsychotics are recommended for patients who
are unreliable in taking oral medication on a daily basis, and thus are not
usually used as first-line therapy [38-40].
• For fluphenazine decanoate, the simplest dosing conversion method recommends 1.2 times the oral fluphenazine daily dose for stabilized patients,
rounding up to the nearest 12.5 mg interval, administered in weekly doses
for the first 4 to 6 weeks; or 1.6 times the oral daily dose for more acutely
ill patients [39-43].
• For haloperidol decanoate, a factor of 10 to 15 times the oral haloperidol
daily dose is commonly recommended, rounding up to the nearest 50-mg
interval, administered in a once monthly dose with an oral haloperidol
overlap for the first month [39-41, 43].
• Both haloperidol and fluphenazine decanoate should be administered by a
deep intramuscular method.
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3.2.7. Management of resistant schizophrenia

• Traditionally, treatment resistance has been defined as lack of improvement in positive symptoms, but it can be defined by poor improvement in
negative symptoms, or even by medication intolerance [44].
• Only clozapine has shown superiority over other antipsychotics in randomized clinical trials for the management of treatment-resistant schizophrenia [44-47].
• Because of the risk of orthostatic hypotension, clozapine is usually titrated
more slowly than other antipsychotics, particularly on an outpatient basis
[45, 46].
• If a 12.5 mg test dose does not produce hypotension, then clozapine 25 mg
at bedtime is recommended, increased to 25 mg twice a day after 3 days,
and then increased in 25- to 50-mg/day increments every 3 days until a
dose of at least 300 mg/day is reached. An adequate clozapine trial should
last at least 3 months at a dosage from 300 mg per day [45, 46].

3.2.8. Augmentation and combination treatment

• Augmentation therapy involves the addition of a non antipsychotic drug to
an antipsychotic drug in a poorly or partially responsive patient, whereas
combination treatment involves using two antipsychotics simultaneously.
•

The most common medications used in augmentation are :
Mood stabilizers (lithium, Selective serotonin re-uptake inhibitors (SSRI),
or sodium valproate) [48-50]. .

• Selective serotonin reuptake inhibitors (SSRIs), particularly fluoxetine. It
is also used for the management of post psychotic depression [48, 49, 51].
• Β-Blockers such as propranolol been reported to have an anti-aggressive
effect when used in a variety of psychiatric disorders, but particularly in
the organic aggressive syndrome.
• Combining a FGA with a SGA, and combining different SGAs have been
suggested as intervention strategies for treatment-resistant patients. Such
antipsychotic combination treatment trials should be time limited (12
weeks) and the patient carefully evaluated with rating scales for changes
in symptomatology. If no apparent improvement is observed, then one of
the medications should be tapered and discontinued [48, 49].
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• However, if the patient has a partial response after 12 weeks with combination treatment in stages 4 or 6, medications should be titrated to doses at
the upper end of the therapeutic range, and treatment should continue for
an additional 12 weeks before a change in stage is considered.

4. Management of antipsychotic adverse effects

Table 3 is a comparative list of adverse effects of antipsychotic medications
(see table 3).

4.1. Endocrine system
4.1.1.

Hyperprolactinemia

• Elevation of serum prolactin level has been reported with FGAs usage as
a result of dopamine blockade. Switching to SGAs is the most appropriate
intervention [52, 53].

4.2. Weight gain

• It is frequently reported with clozapine and olanzapine which might lead
to poor patient medication adherence.
• Switching patients to antipsychotics less likely to cause weight gain, dietary restriction, exercise and behavior modification programs are reported
to be successful [54, 55].

4.3. Diabetes mellitus (type 2)

• It has been reported that nearly 60% of the new-onset diabetes reported
occurred within the first 6 months of treatment initiation with olanzapine
and clozapine.
• Designing care models and standards for managing diabetes in patients
with schizophrenia is a major consideration [54, 56, 57].

4.4. Extrapyramidal symptoms (EPS)
4.4.1. Dystonia

• Dystonia is a prolonged tonic contraction with rapid onset usually within
24-96 hours of dosage initiation or dosage increase. Intramuscular or intravenous anticholinergic or benzodiazepines are the drug of choice [58-61].
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• Benzotropine mesylate 2 mg or diphenhydramine 50 mg can be given IV
or IM. Diazepam 5-10 mg by slow IV push or lorazepam 1-2 mg IM* are
treatment alternative [58, 60, 61].

4.4.2. Akathisia

• Akathisia is defined as the inability to sit still and as being functionally
motor restless which has been reported in 20-40% of patients treated with
highly potent FGAs [58, 61].
• Treatment with B-blockers including propranolol up to 160 mg daily or
metoprolol 100 mg/day are reported to be effective.

4.4.3. Pseudoparkinsonism

Patients with pseudoparkinsonism may have any four cardinal symptoms:
•
•
•
•

Akinesia, bradykinesia, or decreased motor activity
Tremor and rigidity
Postural abnormalities
Pseudoparkinsonism is treated with anticholinergics including benzotropine 2 mg once daily. Trihexyphenidyl, diphenhydramine, and amantadine* are other options for management [61].

4.4.4. Tardive dyskinesia

Tardive dyskinesia (TD) is characterized by abnormal involuntary movement
associated with antipsychotic therapy [58, 60]. Prevention of TD is best accomplished by the following:
•
•
•
•

Using of antipsychotics when there is clear indication
Using the lowest effective dose of antipsychotics
Using SGAs as first line agents
Using the Dyskinesia Identification System Condensed User Scale (DISCUS) for assessment of early signs of TD
• Switching to SGAs (e.g. olanzapine or risperidone) [62].

4.5. Hematological adverse effects

• Transient leukopenia may occur with antipsychotics therapy, especially
clozapine, but it typically does not progress to clinically significant parameters.
• If white blood cells count (WBC) is less than 3,000/mm3 or the absolute
neutrophil count (ANC) is less than 1,000/mm3, the antipsychotic should
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be discontinued, and the WBC count should be monitored closely until it
return to normal [63-65].

5. Evaluation of therapeutic outcome

• Clinicians should use standardized psychiatric rating scales to rate response
objectively. The four-item Positive Symptoms Rating Scale (PSRS) and
the Brief Negative Symptom Assessment are scales that are brief enough
to be useful in the outpatient scaling [50, 66].
• Patient-rated self-assessment can also be useful, as they engage the patient
in treatment and can open the door for patient education and addressing
patient misconceptions.
• Weight should be monitored monthly for 3 months, then quarterly. Body
mass index, waist circumference, blood pressure, fasting plasma glucose,
and fasting lipid profile should be monitored at the end of 3 months, then
annually [50, 66].

6. Clinical pharmacist’s role

Pharmacotherapy has long been the cornerstone of effective treatment for
schizophrenia. To a growing extent, pharmacists become involved in developing
formularies for schizophrenia care and in supporting disease management pathways for schizophrenia [67]. Psychiatry pharmacists were appropriately trained to
perform as practitioners with pharmacy clinic visits and to prescribe psychotropic
medications [67]. They were allowed to assess clinical response, assess development of adverse drug reactions, order and evaluate appropriate laboratory tests,
prescribe in a limited amount of situations several psychotropic medications, assess patient compliance, and provide patients with medication education [68].
Pharmacists today intend to collaborate with psychiatrists to develop treatment
algorithms and evidence based guidelines for drug classes and disease states as
well as to write monographs describing the use of specific agents [69]. Moreover,
pharmacists are able to monitor the adherence to therapeutic guidelines and that
they may use prescription records in order to provide information for improving
quality of treatment. The role of the pharmacist in a pharmaceutical care model
needs to be enlarged to improve efficiency and safety of drug therapy, to guard
compliance to medication, to improve patients quality of life, and to ameliorate
patient satisfaction [70].
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8. Tables and charts
8.1. Table 1: Diagnostic and Statistical Manual of Mental Disorders
fourth edition (DSM-IV-TR) diagnostic criteria for schizophrenia [1, 3-16]
DSM-IV-TR diagnostic criteria for schizophrenia

A.

Characteristic symptoms: two or more of the following, each persisting for a significant
portion of at least a 1-month period:
1. Delusions
2. Hallucinations
3. Disorganized speech
4. Grossly disorganized or catatonic behavior
5. Negative symptoms

Note: Only one criterion A symptom is required if delusions are bizarre or if hallucinations consist of a voice keeping a running commentary on the person’s behavior or two or more voices
conversing with each other.
B. Social/occupational dysfunction: for a significant portion of the time since onset of the
disorder, one or more major areas of functioning such as work, interpersonal relations, or
self-care are significantly below the level prior to onset.
C. Duration: continuous signs of the disorder for at least 6 months. This must include at least
1 month of symptoms fulfilling criterion A (unless successfully treated). These 6 months
may include prodromal or residual symptoms.
D. Schizoaffective or mood disorder has been excluded.
E. Disorder is not due to a medical disorder or substance use.
F. If a history of a pervasive developmental disorder is present, there must be symptoms of
hallucinations or delusions present for at least 1 month.

Page 209

8.2. Chart 1: Cognitive-behavioral therapy (CBT) in treating schizophrenic patients [21-24]
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8.3. Table 2: The average usual dosage range for antipsychotic
medications [25, 26]
CPZ equivalents
mg

Equivalent
Multiplier

Acute therapy (mg/day)

Maintenance
therapy (mg/day)

Chlorpromazine

100

1

300-1000

300-600

Haloperidol

2

50

6-20

6-12

Fluphenazine HCL

2

50

6-20

6-12

Clozapine

50

2

200-600

200-800

Risperidone

NA

NA

2-8

2-8

Olanzapine

4

25

10- 20

10 – 20

Fluphenazine decanoate

NA

NA

NA

6 . 2 5 - 2 5
mg/2weeks

Haloperidol decanoate

NA

NA

NA

50-200
weeks

Medication

mg/4

CPZ: chlorpromazine, HCL: hydrochloride, NA: not applied
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8.4. Chart 2: Pharmacotherapeutic algorithm for schizophrenia
[27-30]
Diagnosis of schizophrenia

Stage 1: Monotherapy with risperidone or haloperidol or
olanzapine 6-8 weeks

Stage 2: Monotherapy with different
APs except clozapine for 6-8 weeks

Stage 3: CLOZAPINE
First episode patient
requires lower dosage
of APs &should be
monitored for side
effects

Stage 4
Clozapine + (FGA, SGA or ECT)

Consider earlier trial
of clozapine in:
• recurrent suicidal
rate
• recurrent aggressive behaviour
• co-morbid substance abuse

Stage 5
Trial of a single SGA or FGA (not
tried in stage 1 or 2)
Stage 6
Combination Therapy
Combination APs, APs + ECT, or
APs + mood stabilizers

When rapid tranquilization needed:
• Use oral lorazepam
or diazepam
• If parenteral needed, use single agent
IM haloperidol or IM
lorazepam.
• Chlorpromazine
could be used as a
sedating agent

APs: antipsychotics, FGA: first generation antipsychotic, SGA: second generation antipsychotic, ECT: electroconvulsive therapy, IM: intramuscular.
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8.5. Table 3: Antipsychotic adverse effects [52-65]
SGAs
Adverse effect
Anticholinergic
fects

ef-

Dyslipidemia
Extrapyramidal
symptoms
Hyperprolactinemia
Neuroleptic malignant syndrome

Low potency
FGAs ‡

High
Potency
FGAs ‡

Aripiprazole*

C l o zapine

Olanzapine

Quetiapin*

Risperidone

Ziprasidone*

+++

+

0

+++

+

+

0

0

++

+

0

+++

+++

++

+

0

+

+++

+

0

+

0

++

+

++

+++

0

0

+

0

+++

+

+

++

+

+

+

+

+

+

Postural hypotension

+++

+

+

+++

+

++

++

+

Prolonged QT interval

++

+

+

+

+

+

+

++

+++
+
+++

+
+
++

+
+
+

+++
+++
+

++
+
+

++
+
+

+
+
++

+
+
+

+

+

+

++

++

+

+

+

++

+

0

+++

+++

++

++

0

Sedation
Seizures
Sexual dysfunction
Type 2 diabetes
mellitus
Weight gain

0 = rare; + = lower risk; ++ = medium risk; +++ = higher risk, FGAs = first
generation antipsychotics; SGAs = second generation antipsychotics.
* = Effects are approximate, and relative to other antipsychotic medications
rather than absolute risk of an adverse effect occurring.
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Guideline for the Use of Statins
1. Introduction

Cardiovascular disease (CVD) includes coronary heart disease (CHD), hypertension, heart failure (HF), peripheral arterial disease (PAD), and stroke. Cardiovascular disease is the leading cause of death among Palestinians, it was attributed to 25.4% of deaths recorded in the West Bank during the year 2010 [1]. Till
the mid of 2011, 727 cases died from cardiovascular diseases in Palestine [2].
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Coronary heart disease overview

Coronary heart disease is the narrowing or blockage of the coronary arteries;
usually caused by atherosclerosis. Atherosclerosis is the buildup of cholesterol and fatty deposits (called plaques) on the inner walls of the arteries. These
plaques can restrict blood flow to the heart muscle by physically clogging the artery or by causing abnormal artery tone and function. Much of the cardiovascular
disease burden can be avoided if there is systemic application of what is known
about preventing the onset and progression of these conditions, which can be
achieved by primary prevention strategies [3].
Since Coronary heart disease has a multifactorial etiology and there are a
number of potentially modifiable risk factors, CHD prevention refers to interventions that aim to prevent cardiovascular events in people who have no clinical evidence of CHD through modification of risk factors and this should significantly
reduce the prevalence of CHD [4]. In this guideline we will focus on hyperlipidemia treatment with statin according to the Adult Treatment Panel III (ATP III)
recommendations from the National Cholesterol Education Program (NCEP) as
dyslipidemia is recognized as a major modifiable risk factor for the development
and progression of CHD [5, 6].

Numerous clinical trials have demonstrated that CHD-related morbidity
and mortality is reduced after aggressive intervention that includes both
lifestyle modifications and pharmacologic therapy [7-10].
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3. Hyperlipidemia in direct correlation with coronary heart disease

Hyperlipidemia is an elevation in the blood concentration of a lipid such as
cholesterol or triglyceride in the form of lipoprotein [11]. Major lipoproteins
are chylomicrons, very-low density lipoproteins (VLDL), intermittent–density
lipoproteins (IDL), low-density lipoproteins (LDL), high-density lipoproteins
(HDL), and lipoprotein (a).
The primary focus of cholesterol management remains LDL-C since numerous studies have established the link between elevations in total cholesterol and
low-density lipoprotein cholesterol (LDL-C) and an increased incidence of atherosclerotic cardiovascular disease. The Framingham Heart Study, the Multiple
Risk Factor Intervention Trial (MRFIT) and the Lipid Research Clinics (LRC)
trial found a direct relationship between levels of LDL cholesterol (or total cholesterol) and the rate of new-onset CHD in men and women who were initially
free of CHD, so that primary prevention of CVD consists of treating patients with
hyperlipidemia before clinical CHD manifests [12-14].
Adult Treatment Panel III identifies an LDL-C level less than 100 mg/dL
as optimal, total cholesterol less than 200 mg/dl as desirable, HDL cholesterol
(HDL-C) greater than 40 mg/dL as desirable, and triglycerides less than 150 mg
/dl as normal. The NCEP guidelines recommend that all adults older than 20
should be screened for elevated cholesterol once every 5 years with a fasting lipid
profile (FLP), which includes total cholesterol, low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C), and triglycerides
(TGs) [15]. (see table 1).

4. Diagnostic criteria for hyperlipidemia

Primary causes for hyperlipidemia are single or multiple gene mutations that
result in either overproduction or defective clearance of triglycerides TG and
LDL cholesterol, or in underproduction or excessive clearance of HDL. Familial
disorders are categorized into the hypercholesterolemias and the combined hyperlipidemias [11]. Assessment of fasting lipid panels provides diagnostic information and classification of lipid disorders.
• Familial hypercholesterolemia (FH): LDL = 250-450 mg/dL
• Familial defective apolipolipoprotein B-100
• Polygenic hypercholesterolemia (FCH): LDL = 160-250 mg/dL, and triglycerides = 200-800 mg/dL
• Familial hyperapobetalipoproteinemia
• Hypoalphalipoproteinemia
• Elevated lipoprotein(a)
The most common secondary causes of lipid disorders are: diabetes mellitus,
hypothyroidism, obstructive liver disease, and drugs such as B-blockers, thiazide
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diuretics, oral contraceptives, oral estrogens, glucocorticoids, and cyclosporine.

5. Standard treatment guideline for hyperlipidemia in primary prevention of coronary heart disease

The Third Report of the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III, or ATP III)
presents the National Cholesterol Education Program’s (NCEP’s) updated recommendations for cholesterol testing and management. ATP III pays increased
attention to the identification and quantification of risk factors for CHD and
therefore vastly expands the number of people eligible for lipid-lowering therapy so that physician’s role in primary prevention is to assess CHD risk factors
(see table 2), urge lifestyle changes, and initiate medical treatment in high-risk
patients. Risk factors mentioned in table 2 are considered positive CHD risk factors except for high HDL level (≥60 mg per dL) which is considered as a major
negative risk factor. Risk factors for CHD can be classified into modifiable and
non-modifiable risk factors like age, gender, and family history or genetic composition. Although age may not independently cause CVD, it likely reflects the
accumulation of atherosclerosis and an increased duration of exposure to other
risk factors [16]. LDL cholesterol typically makes up to 60–70 percent of the total
serum cholesterol. LDL is the major atherogenic lipoprotein, the higher the level,
the greater the risk and has long been identified by NCEP as the primary target of
cholesterol- lowering therapy [13]. This focus on LDL has been strongly validated by recent clinical trials, which show the efficacy of LDL-lowering therapy for
reducing risk for CHD.

5.1. Risk assessment

Important features of the guidelines include the use of a risk assessment tool
based on data derived from the Framingham Heart Study [14], the identification
of diabetes (with or without clinically evident CHD) as a CHD risk equivalent,
more aggressive lipid target levels, and the recognition that patients with the metabolic syndrome should be provided intensified lipid-modification therapy.
Adult Treatment Panel III places patients into one of three categories of CHD
risk (high, moderate, low) and identifies specific LDL-C treatment goals for each
(see table 3) [17]. The LDL-C target levels for patients with CHD and CHD risk
equivalents (highest risk) are less than 100 mg/dL. For patients with two or more
risk factors (moderate risk), the target level is less than 130 mg/dL, and for patients with zero or one risk factor (low risk), the goal is less than 160mg/dL [18].
The Framingham risk scoring system (Chart 1) incorporated into ATP III quantifies the 10 -year risk for a coronary event. Point scores are calculated according
to the presence of five major CHD risk factors (age and gender, total cholesterol,
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systolic blood pressure, HDL-C level, and smoking status), with each risk factor
worth a certain number of points. When added together, the sum yields an estimate of the risk for having a coronary event in 10 years. A properly conducted
assessment places patients into one of the three risk categories and forms the
basis for all subsequent treatment decisions [18].
Patients with documented CHD and CHD risk equivalents are automatically
placed in the highest risk category. The CHD risk equivalents carry a risk for
a major coronary event equal to that of established CHD and include diabetes,
peripheral vascular disease, symptomatic carotid artery disease, and abdominal
aortic aneurysm.
The guidelines place patients with these conditions in the same risk category as
those with clinically evident CHD (e.g. 20% 10-year risk of CHD). The LDL-C
treatment goal for patients in this high-risk category is less than 100 mg/dL. In
patients without documented CHD or CHD equivalents, assessment of CHD risk
using the Framingham risk quantification system is essential to determine the
most appropriate course of therapy. Patients with two or more major risk factors
are considered to be at a moderately increased risk for CHD, with a 10-year risk
of less than 20%. Therapy for patients in this category should be taken [17].
As an addition to the LDL-C treatment goal of less than 100 mg/dL for persons
at high risk of CHD, an optional LDL-C goal of less than 70 mg/dL is identified.
This option is particularly appropriate for a subset of high risk patients considered to be very high risk [19, 20]. The very high risk group includes persons
with established cardiovascular disease, multiple major risk factors (especially
diabetes), severe/poorly controlled risk factors (especially continued cigarettes),
multiple factors of the metabolic syndrome (especially TGs >200 mg/dL plus
non-HDL cholesterol >130 mg/dL with low HDL-C [<40 mg/dL]), and acute
coronary syndromes (e.g. recent myocardial infarction, unstable angina).

6.

Management

Although ATP III emphasizes the importance of non-pharmacologic therapy, it
recognizes limitations of such therapy and encourages the addition of drug therapy if therapeutic life –style changes (TLC) fails to move a patient to goal after
3 months (see table 3). High-risk patients will most likely require drug therapy
along with TLC from the onset of treatment. As stated earlier, treatment goals
and lipid thresholds for initiating drug therapy are based on the patient’s degree
of risk.

6.1. Non-pharmacological treatment

Regardless of the risk category, TLC is the primary interventions for cholesPage 222
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terol reduction [21]. This includes regular exercise, weight reduction, and dietary
restriction of saturated fats (<7% of total calories) and cholesterol (200 mg per
day). An adequate trial of lifestyle intervention lasts usually 3-6 months. Pharmacologic interventions become necessary when lifestyle changes alone prove
inadequate. However, it is important that lifestyle changes be continued after the
initiation of drug therapy to maximize the effectiveness of the pharmacologic
intervention.

6.2. Pharmacological treatment

There are many medications available to help lower elevated levels of LDL
cholesterol and triglycerides, but only a few for increasing HDL cholesterol (see
table 4). Each category of medication targets a specific lipid and varies in how it
works, how effective it is, and how much it costs.
Statins are the first -line agent when an LDL-Lowering drug is required,
as they are the most effective drugs available for lowering LDL-C. The LDL-C
reduction is related to both the dose and potency of the statin (see table 5). Additional benefits include a modest 3-15% increase in HDL-C and 7-30% reduction
in TGs, which vary with the baseline HDL-C and TG levels [22]. Other potential
benefits include plaque stabilization, improved function of the vascular endothelium, and reduced levels of C-reactive protein; an inflammatory marker that has
been linked with CHD. These results were concluded from five clinical trials with
a mean duration of 5.4 years have documented a decrease in CHD and total mortality, reductions in myocardial infarctions, revascularization procedures, stroke,
and peripheral vascular disease [9, 23-26]. These trials documented benefits in
men and women, in middle-aged and older persons, and in primary and secondary prevention. Approximately 30,000 individuals were randomized to either placebo or statin therapy in these clinical trials.

6.3. Guidance on prescribing statins

Selection of a particular statin and starting dose should be based on the
percent reduction in LDL-C needed to reach the patient’s goal and the average
LDL-reduction with different statin dosages (see table 5). As well as the evidence
available supporting each agent’s safety and efficacy. Other factors that must be
taken into consideration include concurrent medications and diseases that might
limit the dosage or warrant more careful monitoring, and cost/health plan coverage. The percent reduction in LDL-C needed to achieve an individual’s goal can
be calculated with the following equation:
% Reduction
In LDL needed =

Patients Baseline LDL – Goal LDL X 100
Patient’s Baseline LDL
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The starting dose of statin depends on the baseline LDL-cholesterol level. In
persons with only moderate elevations of LDL cholesterol, the LDL-cholesterol
goal will be achieved with low or standard doses, and higher doses will not be
necessary. The response to drug therapy should be checked in about 6 weeks.
If the treatment goal has been achieved, the current dose can be maintained; if
not, LDL-lowering therapy can be intensified, either by increasing the statin dose
or by combining a statin with other lipid lowering agent. However, when drug
therapy is initiated in individuals at high or moderately high CHD risk factor, a
minimum LDL-C reduction of 30-40% is recommended. This level achieved by
intensive therapy to achieve lower LDL-C levels provides some additional reduction in cardiovascular risk [21].

7. Drug information for statins

Statins (or HMG-CoA reductase inhibitors), are a class of drugs used
to lower cholesterol levels which have been associated with cardiovascular
diseases. Statins are therefore used in the prevention of these diseases [27].
Research has found that statins are most effective for treating cardiovascular
disease (secondary prevention), with questionable benefit in those without
previous CVD but with elevated cholesterol levels [28]. Currently, the
six available statins are: atorvastatin, fluvastatin, lovastatin, pravastatin,
rosuvastatin, and simvastatin.

7.1. Mechanism of action

Statins inhibit 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, interrupting the conversion of HMG-CoA to mevalonate [29]. Mevalonate
is an early precursor and a rate –limiting step in cholesterol synthesis. This reduction in liver cholesterol synthesis results in upregulation of liver LDL receptors
and increases clearance of LDL and VLDL particles in the blood. These actions
induce a decrease in total cholesterol and LDL cholesterol, promote slight increase in HDL cholesterol, and affect a modest decrease in triglycerides [11].

7.2. Adverse events

Statins are well tolerated and generally appear safe for long term use [30].
However, adverse effects are usually mild and transient and may include gastrointestinal disturbances, headache, insomnia and rash. The most worrisome adverse
effects are liver and muscle toxicity. Myopathies occur in less than 1 percent of
patients; increased incidence when used with fibrate, while Rhabdomyolysis occurs in less than 0.2 percent of patients [11]. An increase in Liver enzyme levels
to greater than 3 times the upper limit of normal occurs in less than 2.5% of patients, and appears to be dose-related and reversible once the drug is stopped [30].
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7.3. Drug interactions

Simvastatin, lovastatin, and to a lesser extent, atorvastatin are metabolized by
P450 3A4 and inhibitors of this enzyme may increase statin blood levels. Pravastatin, fluvastatin and rosuvastatin are less affected by this metabolic pathway and
are options in patients taking 3A4 inhibitors [31, 32].
The risk of myopathy and rhabdomylosis is increased with concurrent use of
fibrates, cyclosporine, niacin, verapamil, and cytochrome P450 3A4 inhibitors
(e.g. itraconazole, ketoconazole, erythromycin, clarithromycin, HIV protease inhibitors, nefazodone, grapefruit juice, and amiodarone).
Statins may also increase the anticoagulant effect of warfarin. The prothrombin time (PT) and the international normalized ratio (INR) should be monitored
regularly.

7.4. Administration time

Patients have traditionally been instructed by their physicians to take statins
in the evening for maximal effect [33]. The rationale for this recommendation
comes from evidence that hepatic HMG-CoA reductase activity and cholesterol biosynthesis are greatest at night [34]. While the half-lives of many statins
are relatively short, for example; lovastatin, fluvastatin, and simvastatin, all have
half-lives less than six hours. Thus, in order to achieve maximal LDL lowering, it
has been advised to administer these agents in the evening in order to inhibit the
enzyme while it is most active. Atorvastatin and rosuvastatin, in the other hand,
have significantly longer half-lives (14 and 19 hours, respectively) than other
statins; therefore they could be given without regard to time of day [35-37].

7.5. Contraindications

Statin use is considered contraindicated in the following two cases:
1. Absolute contraindicated in active or chronic liver disease.
2. Contraindicated in both pregnancy and lactation.

7.6. Monitoring

The main tool in statin level monitoring is Fasting Lipid Profile (FLP). Result
of FLP will show the effects of lifestyle and drug therapy interventions and help
direct changes in therapy. For statins, both baseline liver function tests (LFTs)
and creatine kinase (CK) should be conducted before the initiation of therapy.
LFTs should be repeated again in 4-6 weeks, at 3 months, and then periodically
(usually annually). Creatine kinase needs to be monitored only if the patient has
suspected muscle damage. Assess effectiveness at 6 weeks [30].
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7.7. Elderly people as a special population

Most new CHD events and most coronary deaths occur in older persons. This
is because older persons have accumulated more coronary atherosclerosis than
younger age groups [38]. Muscle problems associated with statins may be more
common among the elderly. In the 2002, American College of Cardiology/American Heart Association/National Heart, Lung, and Blood Institute Clinical Advisory on the Use and Safety of Statins, noted the following factors that may
increase the risk for statin-associated myopathy [30]:
1.
2.
3.
4.
5.
6.

Advanced age (especially >80 years)
Small body frame and frailty
Multisystem disease
Multiple medications
Perioperative periods
Concurrent use of certain medications

Muscle problems associated with statins may be more debilitating among the
elderly. When muscle problems occur, they may have more impact on the elderly.
Elderly patients more commonly have already declined in muscle strength and
function; and are often already on, or perched near, the steep part of the curve
relating muscle strength to physical function, independence and the ability to
perform activities of daily living [39]. Caution should be exercised in provision
of statins, as with all treatments, in elderly patients. Any time a patient develops
a new problem or worsening of an existing problem, the medication list should
be reviewed and a possible contribution by medications should be considered.
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9. Tables and charts
9.1. Table 1: Classification of total, LDL, HDL cholesterol levels,
and triglycerides [11]
Total cholesterol
<200 mg/dL

Desirable

200-239 mg/dL

Borderline high

≥240 mg/dL

High

LDL cholesterol
<100 mg/dL

Optimal

100-129 mg/dL

Near or above optimal

130-159 mg/dL

Borderline high

160-189 mg/dL

High

≥190 mg/dL

Very high

HDL cholesterol
<40 mg/dL

Low

≥60 mg/dL

High

Triglycerides
<150 mg/dL

Normal

150-199 mg/dL

Borderline high

200-499 mg/dL

High

>500 mg/dL

Very high

LDL: Low density lipoprotein, HDL: High density lipoprotein
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9.2. Table 2: The National Cholesterol Education Program (NCEP)
risk factors for coronary heart disease [40]
Risk factor

Description

Age;
Male
Female

≥45 years
≥ 55 years or with premature menopause without estrogen replacement
therapy

Family history of
premature CHD

definite myocardial infarction or sudden death before 55 years of age
in father or other male first-degree relative or before 65 years of age in
mother or other female first-degree relative

Tobacco use

current smoking or smoking within the preceding five years (probably
also chewing tobacco or snuff)

Diabetes mellitus
Hypertension

blood pressure ≥140/90 mm Hg or receiving antihypertensive therapy

Elevated LDL level

>130 mg per dL [>3.35 mmol per L]

Low HDL level

< 35 mg per dL [< 0.90 mmol per L]

CHD: Coronary heart disease, LDL: Low density lipoprotein, HDL: High density lipoprotein

9.3. Table 3: LDL cholesterol goals and cut points for therapeutic
lifestyle changes (TLC) and drug therapy in different risk categories [21]
Risk Category
High risk: CHD or
CHD risk equivalents
(10-year risk >20%)
Moderately high risk:
two or more risk factors (10-year risk 10%20%)
Moderate risk: two or
more risk factors (10year risk <10%)
Low risk: <1 risk factor

Initiate therapeutic
lifestyle
changes

Consider
therapy

≥100 mg/dL

≥100 mg/dL (consider drug options
if LDL-C <100 mg/
dL)

<130 mg/dL (with an
optional goal of <100
mg/dL)

≥130 mg/dL

≥130 mg/dL (consider drug options
if LDL-C 100-129
mg/dL

<130 mg/dL

≥130 mg/dL

≥160 mg/dL

≥160 mg/dL

≥190 mg/dL (consider drug options
if LDL-C 160-189
mg/dL)

LDL cholesterol goal
<100 mg/dL (with an
optional goal of <70
mg/dL)

<160 mg/dL

drug

LDL-C: Low density lipoprotein cholesterol, CHD: Coronary heart disease
Page 231

9.4. Table 4: Efficacy of various drug groups used in the treatment
of hyperlipidemia [11]
Drug group

LDL

HDL

TG

Statins

↓ 18-55 %

↑ 5-15 %

↓ 7-30 %

Resins

↓ 15-30%

↑ 3-5 %

(No change)

Nicotinic acids

↓ 5-25%

↑15-35 %

↓ 20-50 %

Fibric acids

↓ 5-20%

↑10-20 %

↓ 20-50 %

Cholesterol inhibitors

↓ 17%

↑ 1.3 %

↓ 6%

LDL: Low density lipoprotein, HDL: High density lipoprotein, TG: Triglycerides

9.5. Table 5: LDL- cholesterol reduction with varying statin doses
[41, 42]
Range of LDL-C
Reduction

20-30%

30-40 %

40-50%

50-60%

Drug

Dose
(mg per day)

Atorvastatin

5

27

Fluvastatin*

20-40

22-25

Lovastatin*

20

25

Pravastatin*

20

24

Simvastatin*

10

28

Atorvastatin

10

37

Fluvastatin*

80

35

Lovastatin*

40-80

30-40

Pravastatin*

40-80

30-37

Rosuvastatin*

5

39

Simvastatin*

20-40

35-40

Atorvastatin

20-40

43-49

Rosuvastatin*

10

46

Simvastatin*

80

40-46

Atorvastatin*

80

50

Rosuvastatin*

20-40

52-55

LDL-C: Low density lipoprotein cholesterol

Page 232

% LDL-C reduction

Guideline for the Use of Statins

9.6. Chart 1: Framingham risk scoring system
9.6.1. Estimate of 10-year risk for men
1. Framingham point scores by age group
Age

Points

20-34

-9

35-39

-4

40-44

0

45-49

3

50-54

6

55-59

8

60-64

10

65-69

11

70-74

12

75-79

13

2. Framingham point scores by age group and total cholesterol
Age group
20-39
40-49

50-59

60-69

70-79

<160

0

0

0

0

0

160-199

4

3

2

1

0

200-239

7

5

3

1

0

240-279

9

6

4

2

1

280+

11

8

5

3

1

Total cholesterol

3. Framingham point scores by age and smoking status
Age group
Nonsmoker

20-39
0

40-49
0

50-59
0

60-69
0

70-79
0

Smoker

8

5

3

1

1

4. Framingham point scores by HDL level
HDL

Points

60+

-1

50-59

0

40-49

1

<40

2

HDL: High density lipoprotein
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5. Framingham point scores by systolic blood pressure and treatment
status
Systolic BP

If untreated

<120

0

If treated
0

120-129

0

1

130-139

1

2

140-159

1

2

160+

2

3

BP: Blood pressure

6. 10-year risk by total Framingham point scores
Point total

< 1%

0

1%

1

1%

2

1%

3

1%

4

1%

5

2%

6

2%

7

3%

8

4%

9

5%

10

6%

11

8%

12

10%

13

12%

14

16%

15

20%

16

25%

17 or more

10-Year risk ______%
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9.6.2. Estimate of 10-year risk for women

1. Framingham point scores by age group
Age

Points

20-34

-7

35-39

-3

40-44

0

45-49

3

50-54

6

55-59

8

60-64

10

65-69

12

70-74

14

75-79

16

2. Framingham point scores by age group and total cholesterol
Age group
Total cholesterol

20-39

40-49

50-59

60-69

70-79

<160

0

0

0

0

0

160-199

4

3

2

1

1

200-239

8

6

4

2

1

240-279

11

8

5

3

2

280+

13

10

7

4

2

3. Framingham point scores by age and smoking status
Age group
20-39

40-49

50-59

60-69

70-79

Nonsmoker

0

0

0

0

0

Smoker

9

7

4

2

1

4. Framingham point scores by HDL level
HDL

Points

60+

-1

50-59

0

40-49

1

<40

2

HDL: High density lipoprotein
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5. Framingham point scores by systolic blood pressure and treatment
status
Systolic BP
<120

If untreated
0

If treated
0

120-129

1

3

130-139

2

4

140-159

3

5

160+

4

6

BP: Blood pressure

6. 10-year risk by total Framingham point scores
Point total

< 1%

9

1%

10

1%

11

1%

12

1%

13

2%

14

2%

15

3%

16

4%

17

5%

18

6%

19

8%

20

11%

21

14%

22

17%

23

22%

24

27%

25 or more

10-Year risk ______%
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Standard Treatment Guideline For
Wound Infections
1. Introduction

Surgical site infection is a type of healthcare-associated infection in which a
wound infection occurs after an invasive (surgical) procedure [1]. According to
the Centres for Disease Control (CDC) and National Nosocomial Infections Surveillance System (NNIS), surgical site infection (SSI) could be superficial which
involves only skin and subcutaneous tissue of incision, or deep incisional which
involves deep tissues, such as muscle layers. This also includes organ/space infection which involves any part of the anatomy in organs and spaces other than
the incision [1, 2].
Note: Medicines that are NOT available within the Palestinian Essential Drug
List (Non-PEDL) were given an asterisk (*) wherever mentioned in the context
and tables. They are mentioned here in the protocol for educational and not for
prescribing purposes. On the other hand, all other medicines mentioned through
the protocol are part of the PEDL, and can be prescribed as needed.

2. Epidemiology

A survey sponsored by the World Health Organization (WHO) demonstrated a
prevalence of nosocomial infections varying from 3-21%, with wound infections
accounting for 5-34% of the total infections [3]. Surgical site infections (SSIs) are
not an extinct entity; they account for 14-16% of the estimated 2 million nosocomial infections affecting hospitalized patients in the United States [3-5].

3. Clinical presentation

Wound infection may have the following signs and symptoms [1, 2, 6]:
• High or low body temperature, low blood pressure, or a fast heart beat.
• Increased discharge (blood or other fluid) or pus coming out of the wound.
• Increased swelling that goes past the wound area and does not go away
after five days. Swollen areas usually look red, feel painful, and feel warm
when you touch them.

4. Diagnosis

• Staining methods: the simplest - and usually the quickest methods involve
obtaining a Gram stain for infective organisms. Staining for fungal elements can be obtained at the same time.
• Culture techniques: most laboratories routinely will culture for both aerobic and anaerobic organisms. Fungal cultures can be requested. Isolation
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of single colonies allows further growth and identification of the specific
organism. Sensitivity testing then follows mainly for aerobic organisms
[7, 8].

4.1. Differential diagnosis
4.1.1. Vascular ulcers

The majority of ulcers are chronic and recurrent; they cause a considerable
amount of morbidity among patient with peripheral vascular disease. The care of
chronic vascular ulcers places a significant burden on the patient and the health
care system [7, 8]. Vascular ulcers are classified into:
• Venous ulcers which is located in the gaiter region of the leg.
• Arterial ulcers which is located distally and on the dorsum of the foot and
toes.
• Diabetic ulcers which occur as a result of mechanical changes in conformation of the bony architecture.
• Mixed ulcers.

5. Microbiology

• Bacteria involved in SSI are either acquired from the patient’s normal flora
(endogenous) or from contamination during the surgical procedure (exogenous).
• According to the National Nosocomial Infections Surveillance System
(NNISS), the five most common pathogens encountered in surgical wounds
are Staphylococcus aureus, coagulase-negative staphylococci, Enterococci, Escherichia coli, and Pseudomonas aeruginosa [9-12].

6. Surgical phase’s interventions
6.1. Preoperative phase [13, 14]

• Do not use hair removal routinely to reduce the risk of surgical site infection.
• If hair has to be removed, use electric clippers with a single-use head on
the day of surgery. Do not use razors for hair removal, because they increase the risk of surgical site infection.
• Give antibiotic prophylaxis to patients before (see table 1):
-- Clean surgery involving the placement of a prosthesis or implant
-- Clean-contaminated surgery
-- Contaminated surgery.
• Do not use antibiotic prophylaxis routinely for clean non-prosthetic uncomplicated surgery.
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• Use the local antibiotic formulary and always consider potential adverse
effects when choosing specific antibiotics for prophylaxis.
• Consider giving a single dose of antibiotic prophylaxis intravenously on
starting anaesthesia. However, give prophylaxis earlier for operations in
which a tourniquet is used.

6.2. Intra-operative phase

• Prepare the skin at the surgical site immediately before incision using an
antiseptic (aqueous or alcohol-based) preparation: povidone-iodine or
chlorhexidine are most suitable [15, 16].
• Cover surgical incisions with an appropriate interactive dressing at the end
of the operation [17].
• The operating team should wear sterile gowns in the operating theatre during the operation.
• Consider wearing two pairs of sterile gloves when there is a high risk of glove
perforation and the consequences of contamination may be serious [18].

6.3. Postoperative phase [19-22]

• Use an aseptic non-touch technique for changing or removing surgical
wound dressings.
• Use sterile saline for wound cleansing up to 48 hours after surgery, and
use tap water for wound cleansing after 48 hours if the surgical wound has
separated or has been surgically opened to drain pus.
• Do not use topical antimicrobial agents for surgical wounds that are healing by primary intention to reduce the risk of surgical site infection.
• Do not use eusol and gauze, or moist cotton gauze or mercuric antiseptic
solutions to manage surgical wounds that are healing by secondary intention.
• Use an appropriate interactive dressing to manage surgical wounds that are
healing by secondary intention.

7. Management

7.1. Non-pharmacological intervention

• The most commonly cited and practiced interventions include intraoperative maintenance of normothermia provision of supplemental oxygen in
the preoperative period, and aggressive preoperative glucose control [23,
24].
• Efforts to maintain intraoperative normothermia should be exercised and
may include the use of warming blankets and intravenous fluid warmers to
maintain core body temperature above 36°C (97°F) [24].
• Administration of high concentrations of oxygen (80% via ventilator or 12
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L/min) reduced postoperative infection rates [23].
• Aggressive control of preoperative blood glucose level decreases the incidence of SSI in diabetics [25-28].
• Negative pressure wound therapy (NPWT) is a treatment modality that has
become widely adopted for a broad range of wound indications since its
advent over 15 years ago. NPWT is a generic technology, which can deliver a broad range of treatment goals. It can be delivered to a wound using a
range of variables including the negative pressure level, wound filler and
wound contact layer [29].

7.2. Pharmacological intervention
7.2.1. Antimicrobial resistance

• Vancomycin should be limited to patients with a documented history of
life-threatening β-lactam hypersensitivity or patients in whom the incidence of infections with organisms resistant to cefazolin (e.g. methicillin
resistant Staphylococcus aureus) is high enough to justify use [29, 30].
• The Centres for Disease Control and Prevention (CDC) has reported that
the incidence of vancomycin-resistant Enterococci (VRE) infections has
increased, particularly those with E. Faecium [29, 31].

7.2.2. Scheduling antibiotic administration

The following principles must be considered when providing antimicrobial
surgical prophylaxis:
• Antimicrobials should be delivered to the surgical site prior to the initial
incision, and they should be administered with anesthesia, just prior to the
initial incision [31, 32].
• Bactericidal antibiotics should be maintained throughout the surgical procedure [33].
• One strategy to ensure appropriate re-dosing of prophylactic antibiotics
during long operations is use of a visual or auditory reminder system
which will improve compliance and reduce SSIs [32].
• Underlying disease states that may affect antibiotic metabolism and/or
elimination should be considered when developing a prophylactic regimen. For example, patients with thermal burn and spinal cord injuries
eliminate certain classes of antibiotics, primarily the aminoglycosides and
β-lactams, at unusually high rates compared with controls [32].

7.2.3. Antimicrobial choice

• The choice of prophylactic antibiotic depends on the type of surgical procedure, the most frequent pathogens seen with this procedure, safety and
efficacy profiles of the antimicrobial agent, current literature evidence supPage 244
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porting its use, and cost [29, 31, 34].
• Cephalosporins are the most commonly prescribed agents for surgical
prophylaxis because of their broad antimicrobial spectrum, favourable
pharmacokinetic profile, low incidence of adverse side effects, and low
cost [29, 30, 34].
• First generations cephalosporins, such as cefazolin, are the drug of choice
for surgical prophylaxis, especially for clean surgical procedures. While
cefotetan* or cefoxitin* are usually used when broader coverage for
gram-negative and anaerobes is required [29].
• The most effective tools for ensuring appropriate prophylactic antibiotic
prescribing are knowledge of the institutional postoperative infection rate
for each type of surgical procedure and the bacterial epidemiology patterns
for each surgical population [32].

7.2.4. Strategies to ensure appropriate antimicrobial prophylaxis

• Develop an educational program that enforces the importance and rationale of timely antimicrobial prophylaxis [29, 35].
• Establish a protocol (preprinted order sheet) that standardized antibiotics
choice according to current published evidence [29].
• Standardized the administration time to less than 1 hour preoperatively
[31].
• Provide visible reminders to prescribe or administer prophylactic antibiotics [29].
• Develop a system to remind surgeons or nurses to re-administer antibiotics
intra-operatively during long procedures [32].
• Follow up with regular reports of compliance and infection rates [32].

7.2.5. Wound pain management

Treatment of the wound infection, by reducing bacterial load and so reducing
the inflammatory stimulus to the nervous system, should result in a reduction in
pain. However, this may take some days and the pain itself also requires immediate management.
Pain management should include pain assessment before, during and after
every dressing change to ensure that the patient’s pain is managed effectively
[36, 37]. Such ongoing assessment will allow healthcare professionals to identify
any triggers that can be modified or avoided to reduce pain. Separate analgesic
strategies may be required for background pain and the pain arising from wound
procedures. However, not all wound pain responds to systemic analgesics and
qualitative work has revealed that there is often a stigma attached to the use of
pain-relieving medication. This includes fear of polypharmacy and dependency
or addiction [36, 38-44].
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8. Recommendations for specific types of surgeries

The most common surgeries, pathogens and specific recommendations for
surgical prophylaxis are discussed in table 3 (see table 3):
• Gastroduodenal surgery: a single dose of intravenous (IV) cefazolin
will provide adequate prophylaxis for most cases; oral ciprofloxacin may
be used for patients with B-lactam hypersensitivity [45].
• Biliary tract surgery: the most frequently encountered organisms include
E. coli, Klebsiella and Enterococci. Single –dose prophylaxis with cefazolin is currently recommended. Ciprofloxacin and levofloxacin* are alternatives for patients with B-lactam hypersensitivity [46, 47].
• Colorectal surgery: reducing bacteria load with a thorough bowel preparation regimen (4 L of polyethylene glycol solution administered orally
the day before surgery) is controversial, even though it is used by most
surgeons. The combination of 1 g of neomycin* and 1 g of erythromycin
base given orally 19, 18, 9 hours preoperatively is the most commonly
used oral regimen [48-53].
• Appendectomy: a cephalosporin with antianaerobic activity such as cefoxitin* or cefotetan* is currently recommended as a first-line agent. Cefotetan* may be superior for longer operations because of its longer duration
of action [54-56].
• Urologic procedures: as long as urine is sterile preoperatively, the risk of
SSI is low, E coli is the most frequently encountered organism. Cefazolin
is the most common antibiotic used for urologic procedures [57, 58].
• Cesarean section: cefazolin 2 g IV remains the drug of choice, cefoxitin*
provides broader coverage against anaerobes while piperacillin provides
better coverage against Pseudomonas or Enterococci [57, 59].
• Hysterectomy: a single preoperative dose of cefazolin or cefoxitin* is
recommended for vaginal hysterectomy while a single dose of cefotetan is
superior to a single dose of cefazolin [58]. For patients with B-lactam hypersensitivity, a single preoperative dose of metronidazole or doxycycline
is effective [57].
• Head and neck surgery: while typical doses of cefazolin are ineffective
for anaerobic infections, the recommended 2-g dose produces concentration high enough to be inhibitory to these organisms. For most head and
neck cancer resections, 24 hours of clindamycin is appropriate [60-63].
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• Cardiac surgery: cefazolin is considered the drug of choice, while patients weighing 80 kg or more should receive 2 g cefazolin rather than 1 g.
Vancomycin use may be justified in hospitals with a high incidence infection with Methicillin Resistant Staphylococcus Aureus (MRSA) [64, 65].
• Non cardiac vascular surgery: cefazolin for 24 hours is the drug of
choice, while patients with B-lactam allergy, 24 hours ciprofloxacin are
effective [66].
• Orthopedic surgery: cefazolin, the best studied antibiotics, and is thus
the drug of choice for hip fractures and joint replacements. Vancomycin is
recommended for patients who have hypersensitivity to B-lactams or if the
risk of infection with MRSA is high [67].
• Neurosurgery: single doses of cefazolin or, where required, vancomycin
appears to lower SSI risk after craniotomy [68]. A single dose of ceftizoxime* was equivalent to a combined regimen of vancomycin and gentamicin [68, 69].

9. Evaluation of therapeutic outcomes

• Surgical site appearance is the most important determinant of the presence
of an infection [70].
• Drainage of pus from the incision accompanied by redness, warmth, and
pain or tenderness is highly suggestive of an SSI [70].
• By definition, any surgical site that requires incision and drainage by the
surgeon is considered infected regardless of appearance [44].
• The presentation of signs and symptoms consistent with an SSI in relation
to previous surgery is an important consideration when evaluating therapeutic outcomes after surgical prophylaxis [44].
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11. Tables and charts
11.1. Table 1: National Research Council Wound Classification, Risk
of Surgical Site Infection (SSI), and Indication for Antibiotics
[13, 14]
Classification
Clean

Clean-contaminated

No preoperPreoperative
ative antibi- Criteria
antibiotics
otics
5.1

10.1

Antibiotics

0.8

No acute inflammation

Not indicated unless high risk procedure

1.3

Controlled opening of
aforementioned tracts
with minimal spillage/
minor technique break

Prophylactic antibiotic indicated

Prophylactic antibiotic indicated
Therapeutic antibiotics required

Contaminated

21.9

10.2

Acute, non purulent
inflammation present,
major spillage/technique
breaks during clean contaminated procedure.

Dirty

N/A

N/A

Obvious preexisting infection present

N/A: not applicable

11.2. Table 2: American Society of Anesthesiologists Physical Status
Classification
Class

Description

1

Normal healthy patient

2

Mild systemic disease

3

Severe systemic disease that is not incapacitating

4

Incapacitating systemic disease that is a constant threat to life

5

Not expected to survive 24 hours with or without operation
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11.3. Table 3: Most likely pathogens and specific recommendation
for surgical prophylaxis [45-69]
Type of operation

Likely pathogens

Prophylaxis regimen

Grade
of
recommendations

G-ve bacilli,
G+ve cocci, anaerobes

Cefazolin 1 g x 1

IA

Cholecystectomy
Transjugular portosystemic Intrahepatic
shunt

G-ve bacilli, anaerobes

Cefazolin 1 g x 1

IA

G-ve bacilli, anaerobes

Ceftriaxone 1 gx1

IA

Appendectomy

G-ve bacilli, anaerobes

Cefoxitin*, cefotetan*
1 gx1

IA

Colorectal

G-ve bacilli, anaerobes

PO: neomycin* 1g +
erythromycin 1g at 1
pm, 2 pm and 11 pm 1
day preoperatively OR
IV: cefoxitin*, cefotetan* 1g x1
OR Metronidazole

IA

GI endoscopy

G-ve bacilli,
G+ve cocci, anaerobes

PO: amoxicillin 2g x1

IA

E.coli

Cefazolin 1 g x1

IB

G-ve bacilli, anaerobes,
group B streptococci,
enterococci

Cefazolin 2g x1

IA

Gastroduodenal

Prostate, bladder resection
Cesarean section

Hysterectomy

G-ve bacilli, anaerobes,
group B streptococci,
enterococci

Maxillofacial Surgery

S. aureus, streptococci,
oral anaerobes

Head and neck cancer
resection

S. aureus, streptococci,
oral anaerobe

Cardiac surgery

S. aureus,
S.
epidermis,
Corynebacterium

Vaginal: cefazolin 1g
x1
Abdominal:
cefotetan* 1g x1
or cefazolin 1gx1 or
IV metronidazole for
penicillin’s allergic patients
Cefazolin 2 g or clindamycin 600 mg
Clindamycin 600 mg at
induction and every 8
hours for 2 more doses
Cefazolin 1 g every 8
hours for 2 days

IA

IA
IA

IA
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Thoracic surgery

S. aureus,
S.
epidermis,
Corynebacterium,
G-ve bacilli

Cefuroxime 750 mg IV
every 8 hours for 2 days

IA

Abdominal aorta vascular surgery

S. aureus,
S. epidermis,
G-ve bacilli

Cefazolin 1 g at induction and every 8 hours
for 2 days

IB

Joint replacement

S. aureus,
S. epidermis

Cefazolin 1gx1 preoperatively, then every 8
hours for 2 more doses.
Vancomycin reserved
for penicillin allergic
patients

IA

Hip fracture repair

S. aureus,
S. epidermis

Cefazolin 1 g x 1 preoperatively then every
8 hours for 2 days

IA

Open/compound fractures

S. aureus,
S. epidermis
G-ve bacilli,

Cefazolin 1 g x1 preoperatively, then every 8
hours for 2 more doses

IA

Cerebrospinal
fluid
shunt
procedures

S. aureus,
S. epidermis

Craniotomy

S. aureus,
S. epidermis

Spinal surgery

S. aureus,
S. epidermis

Cefazolin every 8 hours
x 3 doses or ceftriaxone
2 g x1
Cefazolin 1 g x 1 or cefotaxime 1 g x1
Cefazolin 1 g x 1

IA
IA
IB

GI: gastrointestinal, G+ve: Gram positive bacteria, G-ve: Gram negative bacteria, PO: orally, IV: intravenously, IA: strongly recommended and supported
by well-designed experimental, clinical, or epidemiologic studies, IB: strongly
recommended and supported by some experimental, clinical, or epidemiologic
studies, or theoretical rationale
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