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Executive Summary
Egypt Site

Background

Acute respiratory illnesses (ARI) are the leading cause of childhood mortality in developing
countries, including Egypt. In order to reduce ARI related mortality, WHO has developed
standardized case management guidelines for the treatment of ARI in children. A recent review
published in the Lancet has shown that there has been a reduction of up to 36% in ARI related
mortality in communities where these standardized case management guidelines have been
implemented.

Despite the reduction in ARI related mortality, there is a continuous ongoing effort to further
improve these case management guidelines. A trial carried out in 1991-92 showed that children
with severe pneumonia responded better to oral amoxicillin as compared to ora cotrimoxazole. On
the basis of this finding a large multi-country multicenter trial was conducted in which children
with severe pneumonia were randomized to receive either oral amoxicillin or injectable penicillin.

The results of thistrial (APPIS) have been published in the Lancet (vol 364, 1141-1148) and show
that oral amoxicillin is equivaent to injectable penicillin for the treatment of severe pneumonia as
defined by current ARI case management guidelines. This work represents a major breakthrough
which will likely have huge policy implications worldwide. Before this finding is trandated into
changes in Integrated Management of Childhood IlIness (IMCI) case management guidelines, ARI
experts have requested community-based trials which demonstrate the safety and efficacy of this
intervention.

Objectives

This study attempted to answer this question by assessing the safety and efficacy of outpatient
treatment of severe pneumonia with oral amoxicillin in children aged 3 to 59 months. This
multicenter study was carried out in six centers, including Egypt, Bangladesh, Bolivia, Brazil,
Ghana, and Vietnam.

M ethodology

In the Egyptian chapter of the study, the study was approved by the Faculty of Medicine of the
Suez Cana University Ethica Review Boards (IRB). The study team recruited 237 children
diagnosed with severe pneumonia and eligible for outpatient management were treated with oral
amoxicillin for 5 days administered at home. WHO-defined severe pneumonia (cough with lower
chest indrawing) was used for recruiting the study sample. Enrollment in the Egyptian study site
was completed in the period between November 2005 and July 2006. All children were monitored
very closely at home by trained health care workers. Monitoring included physical assessment and
in the case of deterioration appropriate changes in the trestment regimen, including referral to Suez
Cana University Hospital was made. Treatment was changed only if any pre-defined signs of
deterioration were present at the time of follow-up. The objectives of the study were to assess the
treatment failure rate at day 6 and day 14 and compare it to the treatment failure rates obtained in
the APPIS tridl.  All children were assessed 14 days after enrollment. Data were entered into an
Excel database and analyzed using SPSS.




Results

The study was conducted in seven rurd primary hedth care centers in Ismailia governorate. It
included 237 children aged 3-59 months of age, with mean age of 12.42 + 10.05 months,
presenting to the outpatient clinic of the participating centers with signs of severe pneumonia.

Clinical Cure rate with 5 days amoxicillin therapy at day 6 was 90.7%, while clinical cure rate at
day 14 was 87.4%. Failure of therapy occurred more frequently in patients of low weight and in
those with rapid respiratory rate (>50/minute). Loss to follow up occurred for 3 patients (1.3%),
3 patients were hospitalized (1.3%) and there were no deaths. Adverse effects occurred in 14
treated children (5.9%) in the form of mild diarrhea. Urine examination for antibiotics use before
amoxicillin treatment showed that 15 out of 155 children (9.7%) received antibiotics, and there
were no difference between cured or failed treated patients on antibiotics use before therapy.

Conclusion

It was concluded from the study that oral amoxicillin is effective and safe in treating pneumonia
in children in ambulatory setting, when given for 5 days in a dose of 80-90 mg/kg/day in 2
divided doses.

Significance
The use of ora therapy for severe pneumoniawill potentially lead to:

1) reduced mortality by reducing the progression to very severe pneumoni a/disease;

2) reduced risk of needle-associated complications such as needle-borne infections;

3) minimization of the need for referral or hospitalization;

4) reduction of pressures on inpatient services,

5) decreased cost of delivering treatment; and

6) reduced transport, food and lost income costs for the family.
Results of this study reaffirm the results of the APPIS trial about the efficiency and safety of ora
amoxicillin in treating children with severe pneumonia. These findingsif proved to be compatible
with findings presented in other centers of the multicenter study could have globa implications for
cost-effective management of childhood pneumonia.




1. STUDY BACKGROUND

1.1 Disease Burden and WHO Case Management of Pneumonia

Acute respiratory infection (ARI) is an important cause of morbidity and mortality in children
under five years of age in devel oping countries. An estimated 2 million children under five years of
age die each year due to acute lower respiratory infections (ALRI ).%? ARI is also amajor cause of
visits to outpatient and emergency departments and of admissions to hospital. > Bacterial infection
plays a far greater role as a cause of pneumonia in children in developing countries than in
developed countries. Pooled data from lung aspirate studies, mostly from developing countries
reported a 55% isolation rate of bacteria®’ The predominant bacteria were Streptococcus
pneumoniae, Haemophilus influenzae and Saphylococcus aureus. Respiratory syncytia virus is
also an important cause of acute respiratory infections in preschool children.®2® Emerging evidence
indicates that Chlamydia pneumoniae and Mycoplasma pneumoniae may cause pneumonia, but
contribute substantially to cases of pneumonia above 5 years of age.!®’* Data also shows that
mixed viral and bacteria infections are common in children both in developing and developed
countries™?°, which need to be treated with antibiotics. More recently, data from a large vaccine
trial suggests that S. pneumoniae probably has a magor role in the development of pneumonia
associated with viral infections.?

To address the high rate of mortality associated with ALRI, WHO launched a program for the
control of ARI. The main objectives of the program were to reduce the child mortality and to
rationalize antibiotic use. Currently standard ARI case management recommends that children with
cough and normal breathing be treated as outpatients without antibiotics; those with tachypnea be
given antibiotics on an ambulatory basis (non-severe pneumonia); while those with chest
indrawing (severe pneumonia) be admitted to hospital and treated with parenteral antibiotics and
supportive therapy.”*® For the severe pneumonia patients, the program recommends either
injectable benzyl penicillin (penicillin G or crystaline penicillin) or ampicillin every six hours for
at least three days. After the child has improved, it is recommended to switch to oral ampicillin or
amoxicillin or to daily procaine penicillin injections to finish a course of at least five days.
Vaccination against meadles, pertussis, H. influenzae type b (Hib) and S. pneumoniae can help
decrease the incidence and lessen the severity of respiratory infections. However, newer vaccines
against respiratory infections such as Hib and pneumococca conjugate vaccines are not widely
available in developing countries.

1.2 Oral versus Injectable Antibiotic Therapy

There are inherent disadvantages associated with hospitalization and injectable therapy. First, the
routine use of injectable antibiotics, either intravenoudly or intramuscularly substantially increases
the cost of health care.* Second, it can increase the risk of transmission of HIV, hepatitis and other
viral diseases transmitted through the use of contaminated needles.®® Third, a number of children
who are referred may not be able to get to the hospital®® and do not receive treatment, placing them
at risk of mortality. Fourth, hospitalization increases the risk of exposure to nosocomial pathogens
that are increasingly difficult to treat due to antimicrobial resistance.?”? Furthermore, the rationale
for a parenteral antibiotic is not fully established. Injectable therapy is chosen because of the




perception that it is more efficacious in the treatment of severe pneumonia rather than because of
the children’ sinability to tolerate oral medication.

To overcome these disadvantages of hospitaization and injectable therapy recent research has
looked at the potential use of oral treatment for severe pneumonia. In a study conducted in
Pakistan, secondary analysis showed that oral amoxicillin was effective in 90% of bacteremic
children with aclinical diagnosis of severe pneumonia® The next step was to evaluate that severe
pneumonia could be treated effectively and safely with oral amoxicillin. APPIS, the Amoxicillin
Penicillin Pneumonia International Study, was a large open label equivalency randomized
controlled trial comparing injectable penicillin versus oral amoxicillin,® at tertiary care centersin 8
countries. Children aged 3-59 months with severe pneumonia were hospitalized for 48 hours and,
if improved, discharged with a 5-day course of oral amoxicillin. 1702 children were randomized to
receive either oral amoxicillin (857) or parenteral penicillin (845) for 48 hours. Treatment failure
was 19% in each group after 48 hours of therapy. Relapse between 5 and 14 days occurred in
45/1375 (3.4%) and 65/1330 (4.8%) of the children, respectively. Predictors of treatment failure
included age <12 months, respiratory rate more than 70 per minute, and oxygen saturation <90%
using a pulse oximeter at basdine. Injectable penicillin and oral amoxicillin were found to be
equivaent in the trestment of severe pneumoniain this study.

1.3 Management of Pneumonia in HIV Exposed and Infected
Subjects

In many parts of the world HIV infection is a mgjor health problem in infants and children.®* The
infectious sequelae of advanced immunosuppression among these children are well-established. In
APPIS® children ill with severe pneumonia and HIV infection had a higher failure rate when
treated with the standard WHO treatment of parenteral penicillin or an equivalent dose of oral
amoxicillin compared with HIV uninfected children. It was concluded that HIV infected and
exposed children with severe pneumonia failed WHO-standard treatment (or equivalent) at 2 and
14 days more often than the HIV uninfected children and this was especidly true of the infants.
WHO convened a meeting of experts, which recommended that in high HIV prevaent areas
children 2-59 months of age suffering from severe pneumonia receive cotrimoxazole therapy.® In
light of the above findings, in this study HIV exposed or infected children will not be enrolled. We
have chosen to perform this study in HIV low prevaent areas, including Bolivia, Ghana,
Bangladesh, Vietnam, Brazil and Egypt as HIV seroprevaenceislow and we did not expect many
children to be HIV infected.

1.4 Rationale for treating severe pneumonia at home with oral
amoxicillin

In arecent set of articles addressing the child survival issues, ARI case management was cited as
an evidence based intervention that could significantly reduce child mortality.”* One of the targets
for the ‘Millennium Development Goals' set by international community is to achieve a two-third
reduction in mortality in children under 5 years of age by 2015.% Community health workers
(CHW) can be trained to assess sick children for signs of pneumonia; select appropriate treatments,
administer the proper dosages of antibiotics; counsel parents on how to follow the recommended
treatment regimen and provide supportive home care; and follow-up with sick children.® It is
recognized that community acquired non-severe pneumonia is rarely associated with mortality if
managed promptly with appropriate treatment.*>"*%% Deaths occur when the pneumonia




progresses to severe or very severe categories. It is envisaged that providing training and support to
CHWs in pneumonia case management will prevent deaths through early recognition and
management of pneumonia, because some cases will progress to severe pneumonia and will die if
not referred in time or wherereferral is not possible.

In summary, the potential benefits of ora therapy for severe pneumonia include: 1) reduced
mortality by reducing the progression to very severe pneumonia/disease; 2) reduced risk of needle-
associated complications such as needle-borne infections; 3) minimization of the need for referral
or hospitalization; 4) reduction of pressures on inpatient services; 5) decreased cost of delivering
treatment; and 6) reduced transport, food and lost income costs for the family. The major public
health benefit of effective ora therapy of severe pneumonia at a community level would be to
improve the availability of treatment to potential beneficiaries.

Asafirst step to management of severe pneumoniawith oral amoxicillin in the community, current
evidence from hospital based controlled trials points to efficacy of oral amoxicillin in severe
pneumonia as a ‘proof of principle’. When these findings were shared with a panel of experts
brought together by WHO, the group felt that the programmatic implementation of home-based
therapy for severe pneumonia would require more evidence.® However, they recommended that
the intervention should be tested in a public health setting before it can be considered for inclusion
as a generic treatment guideline for community management of severe pneumonia. If proven safe
and effective, it would then provide a solid evidence base for community management of severe
pneumonia. This was identified as a priority research area by that expert consultation and
recommended that this question should be answered as soon as possible. Based on these findings
and the issues mentioned above, it is proposed that WHO defined severe pneumonia be treated
with oral amoxicillin a home and that those children should be followed up closdly.

1.4.1 Oral amoxicillin

Amoxicillin is a bactericidal antibiotic, which is effective against S pneumoniae and H.
influenzae.® Amoxicillin is also active against up to 70 percent of E. coli. Group A and B
streptococci and L. monocytogenes are also susceptible. ** Amoxicillin is well absorbed after oral
administration. Peak plasma concentration is reached after 2 hours and it is 2 to 2.5 times greater
for amoxicillin than ampicillin after oral administration of the same dose.* An average of 4u/ml
are reached after 250 mg dose. Food does not interfere with absorption. Effective concentration
of oraly administered amoxicillin is detectable in plasma for twice as long as ora ampicillin,
because of more complete absorption.* Amoxicillin may be cross alergenic with other penicillins
and in sensitized patients may evoke any of the hypersensitivity reactions that are caused by benzyl
penicillin.? Rashes are more common with amoxicillin as compared to penicillin, but appearance
of rash does not represent true penicillin hypersensitivity.”® An urticarial or macular rash may
appear 8-10 days (range 4-11 days) after the start of therapy. Prevalence of adverse effects has
been reported in 0.7 to 10 per cent cases. Gastrointestinal side effects like diarrhea but also nausea
and vomiting may follow oral administration. Diarrheais rarely serious enough to require a change
of therapy.”® Anaphylaxis has most often been reported after injectable penicillin and the
anaphylactic reactions have been reported from 0.004 to 0.04 per cent cases. >




1.4.2 Dosage and duration of therapy for amoxicillin

The objective of pneumonia treatment is to achieve a cure using a safe and effective antibiotic in
an appropriate dose and duration. Decisons about dosage regimens are based on
pharmacodynamics/pharmacokinetics of the antibiotic and its ability to inhibit bacteria by
maintaining drug levels. Most treatment guidelines recommend 7-10 days of antibiotic therapy for
the management of community acquired pneumonia in children based on custom and practice
instead of evidence ***®

Traditionally penicillin has been used to effectively treat S pneumoniae infections. In recent years
increasing reports of antimicrobia resistance have threatened this effectiveness,® but fortunately
there is no evidence of bacteriologica failure of penicillins active against resistant organisms.®’
Previous antibiotic use and longer duration of treatment are considered two of the most important
factorsin the selection of antimicrobial resistance.® Studies have identified recent antibiotic use as
a risk factor for carrying resistant pneumococci®**® and having invasive infection with resistant
pneumococci.*** A longer treatment for more than 5 days with a beta lactam antibiotic was

associated with increased risk of penicillin non-susceptible pneumococcal carriage.*

A short course of high dose antibiotic has been suggested as an intervention to reduce the spread of
antimicrobial resistance.*”* Shorter courses would reduce the patient’s exposure to antibiotic
selective pressure and may reduce use in community, which is related to the antimicrobia
resistance incidence. It has been shown that by reducing antibiotic use, reduction in antimicrobial
resistance can be achieved. ' Clinicaly shorter course of 4-day antibiotic therapy has been
shown to be equally effective versus 7-day antibiotic therapy in children aged 3 months to 15 years
with pneumonia, sepsislike infections, or other common acute infections warranting
hospitalization and parenteral antimicrobias. The clinical outcomes were similar between the two
groups.>>3

The American Academy of Pediatrics recommends empiric treatment of acute suppurative otitis
media with high dose amoxicillin (80-90 mg/kg per day), mentioning that based on drug
concentrations and in vitro activity, no currently available oral antibiotic has better activity than
amoxicillin against resistant S pneumoniae™ A higher dose achieves drug concentrations that
inhibit non-susceptible strains for alarge proportion of the dosing interval.> This was documented
by a study, which found the risk of penicillin-non-susceptible as well as cotrimoxazole non-
susceptible pneumococcal carriage was significantly lower in the higher dose 5-day amoxicillin
group in comparison with the standard dose 10-day group.®® A shorter course of 3-day amoxicillin
therapy also resulted in lower cotrimoxazole- non-susceptible pneumococca carriage versus 5-day
therapy,® whereas, another study found a higher proportion of non-susceptible H. influenzae
carriage with 5-day as compared to 3-day cotrimoxazole therapy.”® A shorter course of antibiotic
has other benefits. It results in better adherence with the treatment of pneumonia.®**"* It has been
shown to be more acceptable to patients and their caretakers.®®®* Furthermore, it reduces therapy
costs.

1.4.3 Frequency of amoxicillin administration

Traditionally amoxicillin has been used thrice daily. The more frequent amoxicillin dosing may
lead to non-adherence. A study that compared the pharmacokinetics and levels of oral amoxicillin
15 mg/kg/dose thrice daily with the 25 mg/kg/dose twice daily regimen in children ages 3 to 59




months with pneumonia reported that the serum levels with twice daily amoxicillin were higher
than thrice daily regimen.®” They however did recommend that a higher twice daily dose would be
better for treatment. Other studies have aso reported twice daily amoxicillin to be a feasible
alternative for thrice-daily dosing.®*® An expert consultation convened by WHO recommended
using twice daily oral amoxicillin instead of thrice daily regimen for treatment of pneumonia.®®

Thus, for this study we used antibiotic therapy for 5 days. Oral amoxicillin was used in 80-90
mg/kg per day divided into two doses.

1.4.4 Comparative advantage of amoxicillin over other groups of antibiotics

In the treatment of pneumonia the infecting organism is amost never known at the initiation of
trestment. The treatment is based on judgments about safety and efficacy of therapy. In low
resource settings, one has to aso consider the cost of therapy. Macrolides (erythromycin,
clarithromycin and azithromycin) are a group of broad spectrum antibiotics. Erythromycin is
usually bacteriostatic, and is most effective against aerobic gram-positive cocci and bacilli.®
Azithromycin generdly is less active than erythromycin against gram positive organisms and is
dightly more active than erythromycin and clarithromycin against H. influenzae. Azithromycin has
avery long haf-life and 5 days of therapy is considered equivalent to 10 days of standard antibiotic
therapy. ¥ Macrolides are quite effective against C. pneumoniae and M. pneumoniae. Macrolide
resistance among S pneumoniae is associated with penicillin and 60% of the penicillin resistant S
pneumoniae are also macrolide resistant. > Macrolide antibiotics can be used if either mycoplasma
or chlamydia pneumonia is suspected and they can be used asfirst line therapy in children above 5
years of age as mycoplasmais more common in that age group.® Clarithromycin and azithromycin
are much more expensive than erythromycin and amoxicillin.

Cephalosporin classification is based on generations. The first generation has good activity against
gram-positive bacteria, but relatively modest activity against gram-negative microorganisms.® The
second generation cephalosporins have somewhat increased activity against gram-negative
microorganisms.® The third generation cepha osporins are generaly less effective against gram-
positive organisms as compared to first generation cephaosporins, but more effective against
gram-negative ones™. Fourth generation cephalosporins have particular therapeutic usefulness in
treatment of infections due to gram-negative bacilli resistant to the third generation.
Cephalosporins have variable susceptibility to B-lactamase.®® None of the cephalosporins has
reliable activity against penicillin resistant S pneumoniae. All cephal osporins are more expensive
than amoxicillin.

Thus amoxicillin is the first choice for oral antibiotic therapy in children under 5 years of age
because it is effective against the mgjority of organisms that cause community acquired pneumonia
in this age group, achieves high tissue levels, iswell tolerated and isinexpensive.

1.4.5 Why do children with severe pneumonia need hospitalization?

Children are hospitalized for the treatment of severeillnesses like severe or very severe pneumonia
for several reasons. 1) to provide and facilitate parenteral antibiotic theragpy, which ensures
antibiotic therapy and adherence; 2) to provide and facilitate supportive therapy including feeding,
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fluids and genera nursing care; 3) to identify clinical deterioration in children who may need
further treatment like oxygen or bronchodilator therapy, or sometimes a change of antibiotic

therapy.

Ord antibiotic therapy at home would be an excellent aternative and would probably improve the
outcome for many of these children. But there are concerns that by doing so, some of the other
advantages of hospitalization may be lost. Most worrying is the failure to identify those children
who deteriorate and subsequently require oxygen and intensive care facilities, where available.
However, provision of these facilitiesin the typical low-resource setting may not be optimal. Some
other issues related to care seeking and access to care are discussed in Section 2.5.

1.4.6 Justification to include 3 -12 month children for home treatment with oral
amoxicillin

Although in the APPIS study, infancy (< 12 months of age) was a predictor of treatment failure, we
believe a more detailed evaluation of the APPIS data supports the safe inclusion of children under
12 months of age in this study of home management with oral amoxicillin therapy.® Specifically,
there were 12 deaths that occurred in the APPIS study; 7 desths by 48 hours, O deaths between 48
hours and 5 days and 5 deaths between 5 and 14 days. Table | shows the breakdown in degths by
age and the HIV prevaence of the study setting. Eight deaths occurred in settings of high HIV
prevalence and 4 deaths occurred in lower HIV prevaence settings. There were 2 children (age 12
months and 13 months, respectively) in HIV low prevaent settings who died by 48 hours in the
APPIS study. This data suggests that infants (< 12 months of age) in HIV low prevaent settings
were at no greater risk of death in the APPIS study than were older children. The 4 infants (< 12
months of age) who died by 48 hours in the APPIS study were from the Durban, South Africa or
Zambia study sites, sites noted to have high HIV prevaence and which would not be included in
this study.

Table | —Deaths by age in months and high and low HIV prevalence study sites.

HIV Prevaence
Age
(months) High Low Total
35 3 1 4
6-11 4 1 5
12-59 1 2 3
Total 8 4 12

Second, further analysis from APPIS indicates that children < 12 months of age were no more
likely to be classified as treatment failures at 48 hours due to progression to very severe disease
(i.e. abnormally deepy, inability to drink, convulsions, received another antibiotic, hypoxemic)
than were children > 12 months of age (6% vs. 6% of al children in these age groups). In APPIS,
children < 12 months were more likely to have persistence of lower chest wall indrawing at 48
hours than were children > 12 months of age (89% vs. 53%), which in the APPIS study qualified
them as atreatment failure, but would not in this home management study. With the frequency of
home follow-up proposed in this study, we believe that somewhat prolonged persistence of lower
chest wall indrawing without disease progression would introduce little to no additiona risk to
these children. Additionally, approximately half of these children, in both age groups, were noted
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to be wheezing a the 48 hour evaluation, suggesting they were experiencing reactive airway
disease or asthma

1.4.7 Justification to include children with RR > 70 and O, Sat < 90% in the trial

In the APPIS study, age less than 12 months, respiratory rate greater than 70 and oxygen saturation
less than 90% were equal predictors of treatment failure in both the group which received standard
(intravenous) therapy and the group which received oral amoxicillin at the 48 hour assessment.
Since these predictors were no higher in the intervention group than in the standard therapy group,
they imply that there exists an independent reason for this finding, not the difference in antibiotic
therapy. The data from the APPIS study suggests that many children in APPIS had asthma,
reactive airway disease or probable viral bronchiolitis which have a particularly high incidence in
children under one year of age. It is expected that they would continue to have increased
respiratory rates and lower oxygen saturations at 48 hours even when being treated for pneumonia.
Unlikein APPIS, in this study, persistence of lower chest indrawing at 48 hours does not constitute
atreatment failure and this study attempts to more stringently exclude those children with possible
asthma and reactive airway disease from entry in the study. We will accomplish this by excluding
children with known prior episodes of asthma, three or more prior episodes of wheezing and lower
chest indrawing that resolves after three doses of bronchodilator therapy. More importantly,
mortality or clinica deterioration requiring a change in antibiotic, were no greater in children less
than 12 months or in those with persistent lower chest indrawing in the APPIS study. Finally, with
regard to programmatic implications, younger children with higher respiratory rates are the ones
who can benefit the most from an effective ora antibiotic aternative for the treatment of
pneumonia.

1.5 Care seeking and access to care

ARI case management is a partnership between the heath system and the family. Important
elements of case management are care seeking, access to care, quality of care and follow-up.
Appropriate care seeking includes early recognition of illness, assessment of the illness by the
caretakers and seeking timely appropriate care.’” Even if the caretakers recognize serious illness,
they may not seek care.® Utilization of health facilities remains low in many parts of the world. In
Bolivia® and Guinea’™ more than 60 per cent of children who died had not been taken to a formal
health-care provider whileill. In Bangladesh,” only 8 per cent of sick children were first taken to
appropriate health facilities. In Tanzania, only 41 per cent of sick children were taken to
appropriate health facilities, and children of poorer families were less likely to receive antibiotics
for pneumonia.”® In children, anon-fatal disease can progress within afew daysto afatal outcome
if appropriate care is not provided in time.”*"® High mortality can result if the health facility is not
easily accessible.”"™ Even if parents/caretakers seek care, high case fatality can still result from
delays in seeking care, inadequate triage and waiting times a hedth care facilities, failure to
receive appropriate trestment, and drug and bed shortages.”® Untreated infections lead to severe
morbidity and high mortality.®”%%76.7%-%

Prompt and effective treatment with antibiotics often involves bringing treatment closer to where
the sick children are. Studies have demonstrated that trained community health workers (CHWSs)
are capable of managing pneumonia in the community.”*#% The case management performed by
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CHWs included classification of respiratory illness based on respiratory rates and lower chest
indrawing, treatment of non-severe pneumonia with antibiotics, and, where possible, referra of
severe pneumonia cases. A recent metaanalysis of community-based pneumonia case
management studies estimated a 20% reduction in all-cause under-one mortality and a 24%
reduction in all-cause under-five mortality.*

2. STUDY DESIGN

This study was a one arm intervention study which took place in 6 different countries including
Egypt to assess the safety of treating severe pneumonia with oral amoxicillin for five days at home
in children 3 to 59 months ol d.

2.1 Inclusion Criteria
Inclusion criteriafor this study were as follows:

1. Children aged 3 to 59 months with severe pneumonia

“ Severe pneumonia was defined as lower chest indrawing in children with cough and/or
difficult breathing, who were able to drink and did not have central cyanos's, regardless of
therespiratory rate”

2. Informed consent by alegal guardian.

2.2 Exclusion Criteria
Children with any of the following conditions were excluded:

Very severe pneumonia/disease

Known prior episodes of asthma or three or more prior episodes of wheezing

Lower chest indrawing that resolves after three doses of bronchodilator therapy.

Severe malnutrition (visible severe wasting or edema)

Known anaphylactic reaction to penicillin or amoxicillin

Hospitalization in the last two weeks

Other diseases requiring antibiotic therapy at presentation, such as meningitis, dysentery,

osteomyelitis, septic arthritis, evident tuberculosis, etc.

8. Persistent vomiting

9. Previousinclusion in the study or aready included in another study

10. Living outside Ismailia governorate.

11. Parental or caretaker refusal to participate in the study

12. Study physician did not think that the family will comply with oral antibiotic therapy at
home or the required follow-up visits, due to safety, risk of traveling to the hospital, etc.

13. Severe pneumonia with measles on presentation as these patients may have immune
suppression.

14. Kerosene ingestion

15. Near drowning

16. Known or clinicaly recognizable chronic conditions (Down’s syndrome, congenital

NouokrwdNE
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cardiac or respiratory anomalies, neurological impairment that affects respiratory
function, chronic lung disease including bronchopulmonary dysplasia, renal diseases,
malignant or hematological diseases).

2.3 Objectives

The overall god was to evaluate whether it is safe to treat children aged 3 to 59 months with
pneumonia and lower chest indrawing (LCI) (WHO-defined severe pneumonia) with oral
amoxicillin.

2.3.1 Primary objective

To determine in children 3-59 months with pneumonia and lower chest indrawing:

The proportion eligible for home therapy who fail treatment with oral amoxicillin by
day 6

2.3.2 Secondary objectives
To determinein children 3-59 months with pneumonia and lower chest indrawing:

The proportion eligible for home therapy who fail treatment with oral amoxicillin by
day 14

To identify baseline clinical predictors of treatment failure in children with severe
pneumonia.

2.4 Outcome Variables

2.4.1 Primary Outcome
The primary outcome was treatment failure within the first 6 days for children as defined by:

1.
2.

> w

O N O

Clinical deterioration occurring any time after enrollment.*

Inability to take oral medication due to persisting vomiting as assessed by study
physician.?

Change or addition of antibiotics (see 3.5)

Hospitalization (in home managed patients) related to pneumonia or therapy with
amoxicillin (relatedness determined by the DSMB).

Serious adverse event considered possibly or probably related to amoxicillin.
Actively declined further follow-up.

Lossto follow up on day 6.

Voluntary withdrawal of consent from study.

! Developing any sign of very severe disease such as central cyanosis, abnormally sleepy or difficult to wake, inability to
drink, convulsions, or death

? Persisting vomiting defined as vomiting three repeated doses of oral amoxicillin within % hour of administration.
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2.4.2 Secondary outcomes
The following secondary outcomes were assessed:

1. Treatment failure between day 6 and 14 (as defined in ‘change of antibiotic’
below).

2. Clinical deterioration (development of danger signs) between day 6 and 14.

3. Development of lower chest indrawing or fast breathing which is non-responsive
to three trials of nebulization with bronchodilator between day 6 and 14.3

2.5 Change of Antibiotic
Reasons for changing the antibiotic were:

1. Developing aco-morbid condition
2. Persistence of fever > 38°C with lower chest indrawing on day 3 (after 72 hours).
3. Either fever or lower chest indrawing alone at day 6 or later

2.6 Enrollment of Subjects

2.6.1 Ethical Review

The study was submitted for review to the Institutional Review Board (IRB) of Suez Canal Faculty
of Medicine, which accepted the study proposal to be conducted in Ismailia governorate.

2.6.2 Source of Subjects

Children who presented to the outpatient department of a participating centers with history of
cough or difficult breathing and were found to have lower chest indrawing, according to the criteria
mentioned above, were referred to a member of the investigation team. This individua performed
the screening. If the child was dligible for outpatient home therapy, he was included in the study.
The study was conducted in 7 primary health care centersin Ismailia governorate.

2.6.3 Screening

Children referred to the investigator were screened using Screening Form, to evaluate whether they
fulfill each of the inclusion criteria and have none of the exclusion criteria Children who are
excluded from the study were treated according to standard procedures at the centers. Children
who were included were screened for digibility for home ora amoxicillin therapy. A parent or
guardian of achild who fulfills the éigibility criteriawas asked to provide consent for their child to
participate in the study for oral amoxicillin therapy.

The child was assessed to determine whether he/she has severe pneumonia or not. We then asked
if the caregiver is interested in participating in the study and if so, the screening and basdine

3 Wheezi ng children will be given atrial of nebulised salbutamol (0.5ml plus 2.0 ml of sterile water or 2 puffs using a metered-
dose inhaler with a spacer device) and re-evaluated after 15 minutes. If the LCI or fast breathing persists, a second tria of
nebulisation will be given, failing which athird will be given.
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assessment was completed. If the caregiver did not want the child to be enrolled in the study, the
child was treated according to the standard protocol at each participating site. If the caregiver was
interested in enrollment, the screening and baseline assessment was carried out expeditioudy to
begin antibiotic treatment for the child.

2.6.4 Procedures for Obtaining Informed Consent

The parents or lega guardians of the children eligible to enter the study were fully informed about
the study in the Arabic language. The study physician obtained the freely given consent of the
parents or legal guardian for the child to participate in the study. The content of the explanation
provided to the parents or legal guardians of the children is described in the attached consent form.
Parents had their questions fully answered and were given the time they need to consider the study
before consenting.

2.6.5 Baseline Assessment

The basedline assessment was performed as quickly as possible after screening and provision of
informed consent. The baseline assessment was carried out no more than 1 hour after presentation.

Data collected at baseline on the BASELINE FORM included:

¢ Identification: name, address, date and time of enrolment, gender, health unit record,
parents names, detailed description of location and other contact information, details of
date of birth and/or age in months. All this information was recorded in the Identification
form and was not included in the database.

e History of present illness, with particular emphasis on the use of breast-feeding, use of
antibiotics, use of bronchodilators and immunization status.

e Physical examination included weight, length for < 24 months and height for > 24
months, axillary temperature, respiratory rate, lower chest indrawing*, state of the child
during measurement of respiratory rate, presence of auscultatory wheezing, crackles
(unilateral or bilateral), intercostal indrawing, suprasternal indrawing, bronchial
breathing, diminished or absent breath sounds.

e Assessment of lower chest indrawing: Study physicians were trained how to assess lower
chest indrawing. Some of the elements of this training are described below:

o An initia training followed by practice on 10-20 patients were evauated
independently by the study physician and health workers, and revised by the field
supervisors, were conducted at each health center.

0 A video developed by WHO/IMCI program that demonstrating fast breathing and
lower chest indrawing in children was used as reference in the training of the
physicians and health workers.

o Study filed supervisors monitored and evauated the study physicians and
community health workers' ability to assess lower chest indrawing.

0 Once every month the Pl evaluated lower chest indrawing by study physicians or
community health workers and reinforced training.
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2.6.6 Urine Antibacterial Activity

Urine samples were obtained on all children upon entrance into the study to assess recent antibiotic
usage. Specimens were centrifuged at 3000 g and the supernatant was sterilized by passage
through a 0.22 p filter (Swinnex). Samples were frozen at —20°C until assayed. At that time,
samples were thawed and 10-20 p were placed on a standard filter disc on a nutrient agar plate
streaked with a lawn of a suitable pan-sensitive test organism (Section 3.6.7).* At least one disc
was inoculated with pooled urine from children of the same age range as the study population who
are known not to be taking antibiotics for two weeks (negative control) and another disk was
inoculated with urine from a patient who was getting antibiotics for at least 8 hours as a positive
control. Urine antibacterial activities were interpreted based on any zone of inhibition of the
inoculated organism, around the disc, by 24 hours. Assessment of antibacteria activity in the urine
of children enrolled in the study allowed sub-group analysis of treatment failure rates in children
who received previous antibiotic therapy and in those without previous antibiotic therapy.

2.6.7 Microbiologic Assay of Urine for Presence of Antibiotic.

Presence of antibiotic in the urine was detected by testing urine specimens on the lawn of reference
organism(s), which are sensitive to most of the antibiotics. More than one organisms was used to
increase the sensitivity of thetest and thus to detect all possible antibiotics in the urine.

The following organisms were used for this assay: Micrococcus letus ATCC-9341

Collection and processing of Urine Samples: The urine samples were collected following the
aseptic procedure and centrifuged at 2500-3000 rpm for 5 minutes to sediment the debris etc.

Materias:
a) Mueller Hinton Agar.
b) Mueller Hinton Blood Agar.
¢) Muller Hinton broth
d) Blank Disc.
€) Micropipettes to dispense 10ul

Methods: To perform thistest, Mueller Hinton agar was used to detect the presence of antibiotic on
Staphylococcus and E. coli strains, and Mudler Hinton agar with 5% sheep blood was used to
carry out the test on Micrococcus strain.

Steps:
a) Grow/suspend the ATCC strains in Mueller Hinton Broth for 3-5 hours to match with
0.5 MacFarland standard.
b) Lawns were made on the dried agar plates, using a sterile cotton swab dipped in the
broth and squeezed against the inner wall of the tube.
c) The plate dried for 5 to 10 minutes and the blank disks (6 per plate) placed on the plate.
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d) The place of disks was labeled with ID of urine specimens, and impregnated it with 10ul
of urine specimens accordingly.
e) The plates were incubated at 37°C overnight and read for any zone of inhibition.

Interpretation: Any zone of inhibition against either of the organisms was considered as the
indication for the presence of antibiotic in the urine.

2.7 Interventions

2.7.1 Observation period

Study patients were followed from the time of enrollment until 14 days after enrollment. Data
were collected on standard data collection forms at the following times for all patients:

* At enrollment

* On day 1 (24 hours after enrollment)
* On day 2

* On day 3

* On day 6

* On day 14

If the patient was well on the fourteenth day, the patient was deemed cured and no further
follow-up occurred.

If the patient was unwell on the fourteenth day, as determined by the study physician, the patient
was managed as per standard hospital practice.

FINAL OUTCOME FORM was completed on Day 14.

2.7.2 High Dose Amoxicillin Administration

Amoxicillin was provided to the mother as a suspension. A total of 80-90mg/kg per day for 5 days
was given to the children; that is to say 40-50mg/kg per dosein 12 hourly ora dose. Mothers were
instructed to give a second does when the child vomits within half an hour of the initial dose of
amoxicillin. The mother was instructed to repeat this for atotal of three attempts. Based on an ora
suspension concentration of 250mg/5mL, dosing was adjusted as follows:

Tablell Dose of oral amoxicillin (250mg/5mL)

Weight 12 hourly oral dose

3-5Kkg 5.0 mL (1 medicine spoon)

6 —9Kkg 7.5 mL (1 ¥ medicine spoon)
10— 14 kg 12.5 mL (2 %2 medicine spoon)
15-19kg 17.5 mL (3 %2 medicine spoon)
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2.7.3 Ambulatory Management

After ng eligibility for enrollment in the study, the mother/caretaker was shown how to give
the amoxicillin dose. The first dose was administered by the mother/caretaker under supervision in
the hedlth facility. No other antibiotics were allowed while the child was enrolled in the study.
Study patients who require additional antibiotics subsequent to enrollment, were declared
treatment failures, but follow-up of these patients continued until resolution of the morbid episode.

2.7.4 Clinical Assessment

Data were collected on standard data collection forms. Evaluation either at hedth facility or home
included the following:

Tablelll
Evaluation Description
Temperature Axillary
Respiratory rate Measured over 60 seconds — child not crying
Lower chest indrawing Training as described previously
Pulse rate Pal pation over 60 seconds

Staff monitoring for clinical deterioration Inability to drink

Stridor in acam child
Cyanosis, and convulsions
Grunting

Other signs which staff felt relevant (e.g.,
co-morbid conditions).

2.7.5 General Supportive Care in the Ambulatory Setting

Bronchodilators: Children were given ora bronchodilators (salbutamol syrup
0.15mg/kg/dose) if clinically suspected to have a wheeze on any clinical assessment.
Fever: Patients with axillary temperature (actua reading) equal or greater than 38°C, as
measured by a thermometer received oral paracetamol in the dose of 10-15 mg/kg/dose as
needed, with a minimum period of 6 hours between doses. Mothers were advised to
administer paracetamol if they suspect fever in their child.

Feeding: Nursing mothers were encouraged to continue breast feeding. Children received
normal diet during theillness.

Hydration: If present was managed according to standard WHO rehydration protocol.
Nasal secretions. Patients with significant nasal secretions had the nose cleared by
gentle suction and nose drops (saline) ingtilled if necessary, according to the standard
practice.

Anti-histamines and cough syrups were not used in any of the children as they have no
beneficial effect, make children drowsy and interfere with the accuracy of the other
assessments.

Other medications such as anti-convulsants for children with a history of a seizure
disorder was allowed and recorded on the case report forms.
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2.7.6 Information to Mothers for Home Management

The mother/caregiver of patients who were dligible to receive home treatment with ora amoxicillin
was counseled to continue with the oral treatment prescribed for a period of 5 days. They were
advised to return to the healthcare facility at any time during the study period and for two weeks
thereafter, if symptoms recurred or if the child developed danger signs. These symptoms were
clearly discussed with the mother as described in the “patient discharge counseling checklist”.
Mothers were given a “study patient data card” identifying the child as a study patient, and listing
the telephone numbers where study staff can be contacted.

2.8 Follow-Up and Outcome Assessment

2.8.1 Ambulatory Management Follow-up:

The patients were sent home to complete 5 days of oral therapy. They were monitored for atotal
of 14 days. They were evaluated at the following times:

TablelV Follow-up assessment

Day of data collection Site of assessment
At enrollment (Day 0) Health facility
Day 1 (after 24 hours) Home

Day 2 Home

Day 3 Home

Day 6 Home

Day 14 Health facility

The caregivers were reimbursed for transportation cost to the health facility. If the patient did not
return to the health facility on day 14, they were visited at home within the next 24 hours. If the
patient was well on the fourteenth day, the patient was deemed cured and no further follow-up was
done. If the patient was unwell on the fourteenth day, as determined by the study physician, the
patient was managed as per standard practice.

2.8.2 Home Follow-up

Children were followed up a home on Day 1, Day 2, Day 3 and Day 6. Children who did not
appear for their clinic appointment on Day 14 were actively traced for evaluation at home. The
reason for default was ascertained at the end of their “due-day”. If the reason for default was other
than degth, voluntary withdrawal from the study or a move out of the study area, the investigator
attempted to see the child the next day. Children who could not be traced at home were declared
“lost to follow-up”, and a FINAL OUTCOME form was completed. Similarly, the child was
declared “lost to follow-up” if default was due to a move out of the study area or withdrawal. If the
child had died since enrollment in the study, the visit form for that day (i.e. Day 14) was completed
as appropriate.

2.8.3 Unscheduled Follow-up

Patients, who were brought back to the health center or to the university hospital by their care-giver
at times other than the designated follow-up visits, were clinically assessed by the study physicians
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and decisions were made regarding their further management. This information was recorded on
the follow-up CRF and treatment failure form.

2.8.4 Discontinued Patients

Study physicians followed children who were discontinued from the study for 14 days from
enrollment or until such time as they were well, and they ensured that they had appropriate
treatment and follow-up arrangements. Children who were discontinued from the study because of
voluntary withdrawal by the parent/guardian, or removed from the hospital against medical advice,
were not followed by the study physicians. If there was concern about the well being of a study
patient who was removed from hospital against medical advice, the relevant socia services at the
site was informed.

2.8.5 Referral to Health Facility by Health Workers

Community hedlth extenders (i.e. nurses and other non-doctor heath care workers) clinically
evaluated children at home on days 1, 2, 3, and 6 of the study. For any child in whom there was
concern for treatment failure, community health extenders were instructed to refer the child to the
hedlth facility for evaluation by the study physician. The study physician assessed the child and
determined if the child meets criteria for treatment failure. If so, the child was managed and
treated per the study physician’s clinica judgment and the usua practices of the participating
health center.

2.8.6 Treatment Failure and Therapy Change for Ambulatory and Hospitalized
Patients

Any time the study physician suspected a treatment failure, he or she contacted the Site
Coordinator to confirm the treatment failure. At this time antibiotic therapy was changed and other
appropriate therapy was started. All cases of treatment failure were followed up until considered
well.

2.8.7 Withdrawals from the Study

A child was discontinued from the study if there was treatment failure or parent or guardian
withdraws their consent, which was documented on the appropriate form.

2.8.8 Clinical Care of Children Who were Discontinued from the Study

Children classified, as treatment failures received antibiotic therapy as directed by their physician.
If the child was hospitalized, the physician obtained additiona chest radiographs, blood counts and
other laboratory tests to aid patient management according to clinica judgment and the usual
practices of the hospital.

Children who experience serious adverse events discontinued the study therapy. Antibiotics other
than penicillin related drugs were given to these patients, as well as bronchodilators, paracetamol,
and other therapy as appropriate.
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Parents who refused to have their child continue to participate in the trid at any time were advised
about genera care of the child and how to recognize increasing severity of illness. These children
were treated according to their clinical condition by the time of withdrawal.

2.8.9 Assessment of Adherence

Adherence was evaluated at each follow-up visit by asking mothers how the antimicrobial agent
had been administered and by checking the marked cells on the bottle label. The amount of drug
remaining in the bottles was assessed by the visiting health worker. Patients were considered
compliant if the caregiver reported administering the medicine as instructed, and if the child had
taken 80% of the medicine in the bottle by day 6.

2.9 ADVERSE EVENTS

The Site Coordinator carefully monitored each child for adverse events. If an adverse event
occurred, the investigator assessed its duration, seriousness, intensity and relationship to the
administration of the study medication (amoxicillin). The site coordinator used their judgment
about whether to continue the child in the study or to discontinue enrollment. The event and its
treatment was reported on appropriate form and immediately reported to the local study PI.

2.8.10 Definitions of Adverse Events

e Adverse event - any undesired experience occurring in a child during a study, whether or not
the event is considered to be related to the therapy under investigation.

e Serious adverse event - any fata, life-threatening, disabling event or event that results in
hospitalization or prolongation of hospitalization. Congenital anomaly and malignancy are
always considered serious adverse events.

e Unexpected adverse event - an experience not previously reported (nature, severity or
incidence) in the currently provided drug data sheets or package inserts.

All serious AEs, including those observed by study personnel or problems, complaints, signs or
symptoms volunteered by the child or their parent or guardian and diagnoses were recorded on the
serious adverse event case report forms provided, regardless of whether they were believed to be
associated with the study treatment. If a definitive diagnosis of the adverse events was not possible,
individual signs and symptoms were reported.

2.8.11 Relationship to the Study Drug

The relationship of the study drug to an adverse event was classified as none, remote, possible,
probable or not assessable. The decision was clinical, based on all available information at the
time of completion of the forms. Factors considered included:

e Temporal relationship between drug administration and occurrence of the event. The
event if occurred after the drug was administered, it is considered related to drug
administration. The length of time from drug exposure to event was evaluated in the
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clinical context of the event.

Recovery on discontinuation (dechallenge), or recurrence on re-introduction (re-
challenge).

Underlying, concomitant, intercurrent illness. The event was evaluated in the context of
the natural history of the disease being treated and any other diseases that the patient had.
Concomitant medication or treatment. Other medications that the patient was taking, was
examined to determine whether any were known to cause the event in question.

Known response pattern for this class of drug.

Exposure to physical or mental stresses. Any exposure to stress that might caused
changesin the recipient and provided alogical better explanation for the event.

2.8.12 Severity of an Adverse Event

Theintensity (severity) of the event was classified as:

Mild - transient, not interfering with the child’ s activities,
Moderate - causes sufficient discomfort to interfere with the child’ s activities,
Severe - incapacitating and prevents normal activities.

If the intensity changed over time, the maximum intensity was recorded.

2.8.13 Risks and Discomforts

Diarrhea or skin rash that developed due to antibiotic use were recorded. Clinica

deterioration at home was arisk factor that was reported in the consent forms.

3.

3.1

STATISTICAL CONSIDERATIONS

Sample Size
This was a prospective multi-center one-arm intervention study. All children were

evaluated to determine whether they were eligible for home management for treatment of severe
pneumonia with ora amoxicillin. The study determined the proportion of treatment failures in
children receiving oral amoxicillin. All children received standard supportive care.

3.1.1 Criteria used to estimate sample size

To determine the sampl e size, the current assumptions were used:

Anticipated Failure —14% or fewer of children treated with oral amoxicillin at home will
fail treatment as defined in section 2.4.1, at or before 6 days of observation

Justification - The proportion of treatment failuresis estimated at 14%, based on the results
of APPIS. Although APPIS reported a 19% treatment failure with oral amoxicillin at 48
hours, the failure rate in this study is anticipated to be lower as 8% of children in APPIS
who had lower chest wall in-drawing alone on study day 2 were declared treatment failure,
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but will not be declared treatment failures at this time point in the current study. This
treatment failure rate of 14% includes alossto follow-up of 3% or less.

e 95% confidenceinterval of + 5%

Justification - Based on a consensus of the site principal investigators, we have focused on
determining the sample size needed to assess the upper limit of the two sided 95%
confidence interval is no greater than 19% (i.e. + 5%). No adjustments have been made for
multiple comparisons because thereis only one primary hypothesis.

e Losstofollow-up 3% or less

Justification — This study will require outpatient follow-up in large urban areas. If follow-
up is carefully and diligently performed, it will be possible to keep loss to follow-up at 3%
or less. The estimated proportion of loss to follow-up has been based on previous data from
the APPIS study as well as data from severa previous ARI studies conducted in Pakistan.
In the APPIS study, cumulative loss to follow-up was 3.1% and this study included follow-
up at two and five days as an inpatient followed by a two-week outpatient follow-up. Based
on this data, it was felt that a 3% loss to follow-up was achievable for the purposes of this
tria.

3.1.2 Sample Size Estimate

Sample size estimates are based on standard formulae for calculating a two-sided 95%
confidence interval for a single proportion using the large sample normal approximation.® The
required number of patientsis given by the following formula

N = (Zazz/z(pQ))/dz

where N= sample size, p is the observed proportion, g=1-p, z .»-1.96 and d is the width of one side
of the 95% confidence interval. Using the assumptions listed above, the required number of
children to be enrolled in this observational study for evaluation of the primary endpoint was 186.

Based on APPIS screening data, we estimated that about 30% of children with severe pneumonia
will not be eigible for ora therapy, mostly because of previous or concurrent co-morbid
conditions; therefore we estimate that approximately 70% of children with severe pneumonia will
be eligible for outpatient therapy with oral amoxicillin.

3.1.3 Power for Studying Secondary Endpoints

Cumulative treatment failure at 14 days is estimated to be 16% based on results of APPIS.
This includes an estimated 2% who will receive other antibiotics and/or develop comorbid
conditions and an estimated additional 3% who will be lost to follow-up and this generates a
sample size of 207 study patients for evaluation of the secondary endpoint. With 207 study
patients, in whom we anticipate a treatment failure rate of 16% at day 14, we will have sufficient
sample size to report a two-sided 95% confidence interva for the expected proportion of 16% +
5% (using the above formula).
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3.1.4 Sample Size in Suez Canal University site:

The study team in the Suez Cana University Egypt site recruited 237 children, which was enough
sample size to achieve both the primary and secondary study objectives and endpoints.

3.2 Statistical Analyses

3.2.1 Preparation of the Analysis Data Set

All case report forms audited, against the medical record, on site before the data were entered
locally or a copy of the case report form was forwarded for data entry. The data audit included
visual screening for missing data and inconsistencies. All out of range vaues, inconsistencies and
missing data were sent to the site for resolution. Preplanned construction of new variables was
conducted in accordance with the study hypotheses and analysis plans. Data reduction involved
selection of the most important variables to be included in the final analyses. Since some variables
may appear to duplicate others, selection of the fina study variables depends on measurement
reliability, precision and extent of missing data. A conservative approach was taken for missing
data for treatment failure on day 6 and 14, when children who were lost to follow-up were assumed
to havefailed treatment.

3.2.2 Final Analyses

All study variables were summarized using descriptive statistics — mean and standard deviation for
normally distributed variables, median and interquartile range for continuous, non-normally
distributed data and proportions for categorical data.

e Primary end-point - We reported the proportion of children who failed home management
with oral amoxicillin on or by day 6, with the 95% confidence interval.

e Secondary end-points - We reported the proportion of children who falled home
management with oral amoxicillin between day 6 and day 14 with the 95% confidence
interval.
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4. DATA MANAGEMENT

4.1 Data Collection

The study coordinator completed al appropriate case report forms up to the time that the child is
discontinued from the study. Study data were collected on Case Report Forms (CRF). Each month,
the site PI or hislher designate visually edited the CRF for each child who had completed or
withdrawn from the study. All missing data were identified and every attempt was made to
complete missing data.

4.2 Management of Study Materials at Clinical Sites

The study team kept track of all patients screened and enrolled and a also kept afiling system of al
study related records - case history records, study protocol or related documentation and drug
distribution records

4.3 Case History Records

These included the study case report forms that contained information that documents the child's
eligibility to participate in the study, the signed consent form, and information from tests and
examinations. Copies of supporting documentation for the information contained in the CRF were
kept with each patient’s case history record. This supporting documentation included records of
physical examinations, progress notes, |aboratory reports, X-rays, consultations, correspondence,
information and data on the subject’s condition, during and after the clinica investigation,
diagnoses made, concomitant therapy, etc. Each child's case history record was evauated to verify
validity and completeness of the data

4.4 Study Protocol and Related Documentation

All study related documents including the study protocol, manuas of operations, all
correspondence sent to or received from the study monitor, materials used for obtaining informed
consent, protocol modifications and records of the Ingtitutional Review Board approva and all
communications with the IRB must be maintained in complete form at each site. These documents
were evaluated to ensure that study documentation was compl ete.

45 Record Retention

All records were retained and eectronic data were de-identified, unlinked from any personal
identifiersto protect individual identity.

4.6 Monthly reports

Monthly reports of enrollments and exclusions were reported monthly to the INCLEN Central
Offices, both in New-Delhi and Philadel phia.
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4.7 Reporting of Serious Adverse Events, Treatment Failures and
Deaths

Amoxicillin is in widespread use and is not investigationda in the study site. However, since ora

amoxicillin is not recommended for initial trestment of children who have severe pneumonia, the

appropriate case report forms describing the occurrence of a serious adverse event, treatment

failure or death were reported immediately to the study PI. The Pl sent a copy of the adverse event

datato the local IRB.

4.8 Compliance with and Deviations from the Study Protocol

The Site coordinator was responsible for making sure that the protocol was strictly followed. There
were no deviations from the original study protocol.

4.9 Data Entry

The study team entered the data at the site and it will be provided to the coordinating center. All
data forms were entered into the data entry files and cleaned on site...

4.10 Transfer of Case Report Forms to the IRCC

Suez Canal study team did not use auto-copying forms, and a photocopy of the original data
collection forms are available for review or auditing by the coordinating center

4.11 Back up and Security

To avoid possible confusion about the most recent version of data files, the internal clock on the
computer used for data entry were set with the correct date and time.

4.12 IRCC Reports

Regular reports were sent to the coordinating center monthly, which included both technical and
financial reports.

5. FORMS

5.1 Consent Form

This form was prepared and translated into the local Arabic language. Every patient’s caretaker
was told about the included information and asked if he agrees to participate in the study. If he
agreed, the child was included in the study. Caretakers who refused to participate in the study
were treated according to the routine management in the health center.

5.2 ldentification Form

This form was filled out for al enrolled participants and kept in the front of the study record. It
was used primarily as a source of information for participant contact. This form contains
participant identifying information. The accurate address for each subject was written carefully. If
a street address is not available, then a map was drawn, as the ability to find the home where the
child was located was critical to the follow-up evaluations which were done at the child’s home on
Day 1, Day 2, Day 3 and Day 6.
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5.3 Screening Form

The screening form contains the inclusion and exclusion criteria for the study. This form was filled
out for each individual who was assessed for enrollment in the study. This form was completed for
al assessed individuals. If any exclusion criteria were present the child was not enrolled in the
study.

5.4 Baseline Form
The baseline form was completed immediately after enrollment.

5.5 First Follow-up Form (Day 1)

This form was completed at the time of the First Follow-up Visit. Comments about acceptance,
reactions or other relevant clinical observations were record.

5.6 Second Follow-up Form (Day 2)
This form was completed at the time of the Second Follow-up Visit.

5.7 Third Follow-up Form (Day 3)
Thisform was completed at the time of the Third Follow-up Visit.

5.8 Fourth Follow-up Form (Day 6)
Thisform was completed at the time of the Fourth Follow-up Visit.

5.9 Fifth Follow-up Form (Day 14)
Thisform was completed at the time of the Fifth Follow-up Visit.

5.10 Final Outcome Form
This form contained results of the laboratory investigations.

5.11 Laboratory Reporting Form

This form was for reporting the results of the urine antimicrobial testing done on the sample
obtained at enrollment.

5.12 Adverse Events Form

Adverse events and treatment failure were reported for children regardless of the treatment that
they had received (oral Amoxycillin) to alow appropriate interpretation of this critical information.

5.13 Patient Discharge Counseling Checklist

5.14 Patient Card
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6. Study Area and Study Population

The study was conducted in Ismailia Governorate, which has a population of 800,000, nearly
equally divided between urban and rural communities. The governorate lies in the middle of the
Suez Canal Zone, aong the west bank of the canal. Ismailia city is the capital of Ismailia
Governorate. It is situated 100 Km. to the east of Cairo city, and has a population of about
300,000. (See the maps of Ismailia Governorate)

Ismailia governorate has an efficient and well-structured health system. It has 62 different health
facilities, which offer health services to over 150,000 persons every year. In the urban area there
are 38 hedlth facilities, whilein the rural areathere are 24 health facilities (CAPMAS, 1997).

The study was conducted in seven rura primary health care centers in Ismailia governorate. It
included 237 children aged 3-59 months of age, with mean age of 12.42 + 10.05 months,
presenting to the outpatient clinic of the participating centers with signs of severe pneumonia.
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7. Study Results

Clinical cure rate with 5 days amoxicillin therapy at day 6 was 90.7% (primary outcome) [fig-1],
while clinical cure rate at day 14 was 87.4% (secondary outcome) [Table-1. Failure of therapy at
day 6 occurred more frequently in patients of low weight [p= 0.01] and in those with rapid
respiratory rate (>50/minute), while no other studied demographic and clinical characteristics
were statistically significant [Tables 1,2, & 3].

Three patients (1.3%) were lost to follow up, 3 patients were hospitalized (1.3%) and there were
no deaths. Patients lost to follow-up and hospitalized patients were considered treatment failures.
Adverse effects occurred in 14 treated children (5.9%) in the form of mild diarrhea, and
combined vomiting and diarrhea in one patient. Urine examination for antibiotics use before
Amoxicillin treatment showed that 15 out of 155 children (9.7%) received antibiotics, however,
there were no difference between cured or failed treated patients on antibiotics use before
therapy [Table-4].

Study Strengths and Limitations

The main strengths of the study were that it was large, ambulatory management, community-
based, and was conducted over one year with minimal loss to follow-up. Its limitations are that
follow-up was limited to 14 days, children with asthma were excluded and causes of infection
were not investigated.

Conclusion
e Orda amoxicillin is effective and safe in treating pneumonia in children in ambulatory
setting, when given for 5 daysin a dose of 80-90 mg/kg/day in 2 divided doses.
e Minor adverse effects occurred in small proportion of treated patients and did not affect
cure rate.
e Failure of therapy occurred more frequently in patients of low weight and in those with
rapid respiratory rate (>50/minute).

Significance

Five day course of amoxicillin for treating children with non-severe pneumonia in ambulatory
setting was effective and safe in this community-based study. These findings if proved to be
compatible with findings presented in the other centers of the multicenter study could have
global implications for a cost-effective management of childhood pneumonia.
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Table 1: Number of failure casesin the different follow-up days

Clinical Assessment Number
- Falureatday 1 3
- Fallureat day 2 8
- Failureat day 3 6
- Falure at day 6 5
Total failure at day 6 (Primary Outcome) 22
Relapse at day 14 (Secondary Outcome) 8

Table 2: Comparison of Demographic and Clinical baseline characteristics of

cured vs. failed treated patients at day 6

Characteristics & Clinical Cured Failure t- P- All Data
Findings at day 6 at day 6 test | value (237)
(N=215) (N=22)

- Age (Mean + SD) 12.81 + 10.45 13.73+£6.34 0.60 | 0551 | 12.42+10.05
- Weight [kg] (Mean + SD) - 9.47 + 4.86 7.86+233 | 2.70 | 0.010* | 9.32+ 4.698
- Height [cm] (Mean + SD) 71.26 + 10.91 67.88+9.07 | 140 | 0.162 | 70.94+10.79
- Temp. [C°] (Mean + SD) 3756+ 1.34 37.66+051 | 0.70 | 0484 |37.57+1.29
- R.R./ min (Mean + SD) 49.62 £ 9.99 58.98 £ 8.74 4,23 | 0.000* | 50.5+ 10.69

* Statistically Significant (t-Test).
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Table 3: Comparison of Demographic and Clinical Baseline Char acteristics of
Cured vs. failed Treated Patients at Day 6

[Characteristics & Clinical Findings Cured at Day 6 Failureat Day 6
- Sex (Maled/Total) 59.1% 59.1%
- Cough 96.7% 95.5%
- Difficult breathing 62.3% 63.6%
- Vomiting 15.3% 13.6%

No statistical difference between the two groups

Table 4: Comparison of cured and failed treated patientsthat received
antibiotics befor e receiving amoxicillin ther apy.

Received Antibiotics No Antibiotics Received
Success 14 128
Failure 1 12
Total 15 140

P value (Fisher Exact) = 1.000
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