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ABSTRACT

Background: Pneumonia is the leading cause of mortality in children. In developing
countries, pneumonia is usually caused by bacterial pathogens. The early
administration of empirical antibiotics improves the patients' clinical outcomes.
There are currently no systematic reviews of clinical trials on this subject.
Objectives: To identify effective antibiotic drug therapy for community acquired
pneumonia (CAP) in children by comparing various antibiotics. Methods and
analysis: Two reviewers will search and extract data from the Cochrane Central
Register of Controlled Trials (CENTRAL) (The Cochrane Library), MEDLINE, EMBASE,
Ovid, Cumulative Index to Nursing and Allied Health Literature and Web of Science
electronic databases. Interventional studies published between 1 July 2013 and
December 2023, involving pediatric patients with community acquired pneumonia
will be eligible. Data abstraction disagreements will be resolved by consensus with a
third reviewer, while percentage agreement computed with kappa statistics. TSR will
be computed with Metaprop, a Stata command for pooling proportions using
DerSimonian and Laird random effects model and presented in a forest plot with
corresponding 95% Cls. Heterogeneity between included studies will be assessed
with Cochran’s Q test and quantified with I-squared values. Publication bias will be
evaluated with funnel plots and tested with Egger’s weighted regression. Time trends
in TSR will be calculated with cumulative meta-analysis. Selection criteria:
Randomized controlled trials (RCTs) in children of either sex, which will compare at
least two antibiotics for CAP in hospital or ambulatory settings. Ethics and
dissemination: No ethical approval will be needed because data from previous
published studies in which informed consent was obtained by primary investigators
will be retrieved and analysed. We will prepare a manuscript for publication in a
peer-reviewed journal and present the results at conferences. PROSPERO
registration number.
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INTRODUCTION

Pneumonia is the leading cause of mortality and a common
cause of morbidity especially in children under five years
of age. In developing countries, pneumonia Kkills three
million children every year (Kirkwood 1995; WHO 1999).
It is responsible for 19% of all deaths in children under
five years of age and for 8.2% of all disabilities and
premature mortality as measured by disability adjusted
life years (DALYs) (Kabra 1999).

The etiology of pneumonia in this group is bacterial in
most cases (Berman 1990). A review of 14 studies
involving 1096 lung aspirates taken from hospitalized
children prior to administration of antibiotics reported
bacterial pathogens in 62% (Berman 1990). In 27% of
patients the common bacterial pathogens identified were
Streptococcus  pneumoniae (S. pneumoniae) and
Haemophilus influenzae (H. influenzae) (Berman 1990).
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In infants under three months of age, common pathogens
include S. pneumoniae, H. influenzae, gram-negative
bacilli and Staphylococcus (WHOYISG 1999). The
causative organisms are different in developed countries
and include more viral and atypical organisms (Gendrel
1997; Ishiwada 1993; Numazaki 2004; Wubbel 1999). It is
very difficult to identify the causative organism in most
cases of pneumonia.

The common methods used for identification of the
etiologic agents include blood culture, lung puncture,
nasopharyngeal aspiration, immune assays of blood and
urine tests. Lung puncture is an invasive procedure
associated with significant morbidity and hence cannot be
performed routinely in most cases. The yield from blood
cultures is 5% to 15% for bacterial pathogens, and cannot
be relied upon (Mac Cracken 2000).

Objective of systematic review and meta-analysis
The primary objective of this systematic review and meta-
analysis will be to summarise antibiotics for community
acquired pneumonia in children (<18 years of age), for a
decade and to identify effective antibiotic drug therapies
for CAP in children by comparing various antibiotics.

Methods and analysis

Protocol design and registration

We will use a systematic review and meta-analysis study
design to summarise observational and interventional
studies published between 1 July 2013 and 30 December
2023.This study design is appropriate for summarising
and synthesising research evidence to inform policy and
practice by integrating results from several independent
primary studies that are combinable.The development of
this study protocol, the conduct and design, and the
reporting of results will be in accordance to the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
Protocol (PRISMA-P),guideline. This study protocol will be
registered with the International Registration of
Systematic reviews (PROSPERO), a platform for the
international registration of prospective systematic
reviews. Registration reduces duplication of reviews and
provides transparency in the review process, with the aim
of minimizing reporting bias.

Eligibility criteria

Types of studies

Randomized controlled trials (RCTs) comparing antibiotics
for CAP in children. Only studies using the case definition
of pneumonia (as given by the WHO) or radiologically
confirmed pneumonia will be considered in this review.

Types of participants

Children under 18 years of age with CAP treated in a
hospital or on an ambulatory basis. Studies describing
pneumonia post-hospitalization in immunocompromised
patients (for example following surgical procedures) will
not be included in this review.

Types of interventions

Any intervention with antibiotics (administered by
intravenous route, intramuscular route, or orally) will be
compared with another antibiotic.

Types of outcome measures

Primary outcomes

» clinical cure

Secondary outcomes

The clinically relevant outcome measures were:

» treatment failure rate;

> relapse rate;

» hospitalization rate (in outpatient studies only);
> length of stay in hospital

Complications

These included

» need for change in antibiotics;
» additional interventions used;
> mortality rate.

Clinical cure

Defined as

# symptomatic and clinical recovery by the end of
treatment.

Treatment failure

Defined as

» development of chest in-drawing;

» convulsions;

» drowsiness or inability to drink at any time;

> respiratory rate above the age-specific cut-off point on

completion of treatment, or oxygen saturation of less
than 90% (measured by pulse oximetry) after
completion of the treatment;

> Loss to follow up or withdrawal from the study at any
time after recruitment was taken as failure in the
analysis.

Relapse

Defined as

B recurrence of signs of pneumonia or severe disease
within 14 days after completion of treatment.

Search strategy and searching sources

Electronic searches

We will search the Cochrane Central Register of Controlled
Trials (CENTRAL) (The Cochrane Library, 2005, issue 4)
which contains the Acute Respiratory Infections Groups
specialized register, MEDLINE (OVID) (1966 to January
2006) and EMBASE (Web- SPIRS) (1990 to September
2005). There were no language or publication
restrictions.We combined theMEDLINE search with the
highly sensitive search strategy for identifying controlled
trials, as designed by Dickersin et al (Dickersin 1994). See
Appendix 1 for the EMBASE search strategy.
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MEDLINE (OVID)

1 exp PNEUMONIA/

2 pneumonia

3or/1-2

4 exp Anti-Bacterial Agents/
5 antibiotic$

6 or/4-5

7 exp CHILD/

8 exp INFANT/

9 (children or infant$ or pediatric or paediatric)
10 or/7-9

11 3 and 6 and 10

Searching other resources

We will also search bibliographies of selected articles to
identify any further trials not extracted by the A search
strategy will be developed using key concepts in the
research question: bacteriologically confirmed
tuberculosis, adult, treatment success and sub-Saharan
Africa.

For each key concept, appropriate free-text words and
Medical Subject Headings (MeSH) will be developed. To
ensure a comprehensive search of appropriate electronic
databases, certain text words will be truncated, while
wildcards will be used for some. This will enable the
retrieval of relevant articles that might have used different
spellings for the same word. The free-text words
(truncated or with wildcards) and MeSH terms will be
combined using Boolean logic operators: AND, OR and
NOT, appropriately.

A pretest of the search strategy by coauthor, FB and
verified by TN and DD will be performed in PubMed
between 20 september 2023 and 29 september 2023. This
will ensure the determination of the appropriateness of
the search strategy in retrieving relevant articles and its
subsequent modification.

Conversely, between 2 July 2018 and 30 November 2018,
two independent reviewers (TN and DD) will implement
the electronic search strategy in the following electronic
databases: MEDLINE through PubMed, EMBASE, Cochrane
Library, Ovid, Cumulative Index to Nursing and Allied
Health Literature and Web of Science.

Data collection and analysis

Study selection

All citations identified by our search strategy will be
exported to EndNote, a bibliographic management
software and duplicates removed. The remaining citations
will be screened by titles and abstracts by two review
authors (TN and DD) and ineligible studies will be
excluded. The complete texts of these studies will be
retrieved electronically or by contacting the trial authors.
The studies will be independently reviewed for inclusion
by the two review authors. Differences as to which studies
shall be included will be resolved by discussion.

Data extraction and management

After identification of relevant studies, the papers will be
masked by obscuring the authors’ names and institutions,
the location of the study, reference lists and any other
potential identifiers and given a serial number by a person
who will not involved in the review. Data extraction will be
independently carried out by two authors (TN and DD).
After data extraction; the data will be checked by a third
author (FB). Data will be extracted using a structured form
to define the patient’s status (inpatient or outpatient);the
intervention (antibiotic) and its control; the name of the
antibiotic; the route of administration; the dose and
duration of the intervention; the age and sex distribution
of patients and associated clinical manifestations.

Data will be collected on the primary outcome, cure rate;
and secondary outcomes: failure rate, relapse rate, rate of
hospitalization and complications: need for change in
antibiotics, need for additional interventions and
mortality. Additional data on potential confounders such
as underlying disease, prior antibiotic therapy and
nutritional status will also recorded when available.

Assessment of risk of bias

The quality of the studies will be assessed using
empirically derived items. We will use the previously
validated Jadad five point scale to assess: randomization
(zero to two points); double-blinding (zero to two points);
and withdrawals and dropouts (zero to one point) ( Jadad
1996).Concealment of allocation will be described as
adequate, inadequate or unclear (Schulz 1995).
Sponsorship of studies will be coded as either from a
pharmaceutical company, other source, or not mentioned
(Cho 1996). Two authors (TN and DD) will assess quality
and inter rater agreement was measured by the intra-class
correlation (Bartko 1994).

Assessment of heterogeneity

In cases of heterogeneity between the studies efforts will
be made to explore the causes. For example, they could be
due to factors such as resistance to study antibiotics.
Fixed-effect or random effects models will be used, as
appropriate. A sensitivity analysis will be performed to
check the importance of each study in order to see the
effect of inclusion and exclusion criteria. Both the effect
size and summary measures with 95% confidence
intervals (CI) will be computed.We did multiple analyses,
firstly on studies comparing the same antibiotics.

Assessment of reporting biases

Before combining the study results we will check for
publication bias by using a funnel plot. For each of the
outcome variables (cure rate, failure rate, relapse rate, rate
of hospitalization, the complications need for change in
antibiotics and mortality rate) a two-by-two table will be
used for each study and Breslow’s test of homogeneity will
be performed to determine variation in study results.
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We also attempt to do indirect comparisons of various
drugs when studies on direct comparisons were not
available. For example, we will compare antibiotics A and
C when a comparison of antibiotics A and B will be
available and likewise a separate comparison between
antibiotics B and C. This type of comparison will be done
only if the inclusion and exclusion criteria of these
studies,the dose and duration of the common intervention
(antibiotic B), baseline characteristics and the outcomes
assessed were similar (Bucher 1997).

Cumulative meta-analysis

To determine the 10-year time trends in antibiotics for
community acquired pneumonia in children, a cumulative
meta-analysis (defined as the performance of an updated
meta-analysis every time a new trial appears) which is
critical in evaluating the results of primary studies in a
continuum will be performed.

In cumulative meta-analysis, one primary study will be
added at a time according to publication date and the
results will be summarised until all primary studies will
have been added. Cumulative meta-analysis will therefore
retrospectively identify the point in time at which
treatment effect, in this case TSR, first reached
conventional levels of significance. In doing so, cumulative
meta-analysis will represent in a compelling way the
trends in the evolution of summary (effect size) and will
assess the impact of a specific study on the overall
conclusion.37]

Sensitivity analysis

We will perform sensitivity analysis to reflect the extent to
which the meta-analytical results and conclusions are
altered as a result of changes in analysis approach.This
helps in assessing the robustness of study conclusion and
the impact of methodological quality, sample size and
analysis methods on the meta-analytical results. In
particular, the leave-one-out jackknife sensitivity analysis
in which one primary study is excluded at a time will be
used. We will then compare the new pooled antibiotics for
community acquired pneumonia in children with that of
the original antibiotics for community acquired
pneumonia in children.

If the new pooled antibiotics for community acquired
pneumonia in children will lie outside of the 95% CI of the
original pooled antibiotics for community acquired
pneumonia in children, we will conclude that the excluded
study has a significant effect in the study and should be
excluded from the final analysis.

Subgroup analysis

We will perform subgroup analysis on antibiotics for
community acquired pneumonia in children based on
several study characteristics.

Ethics and dissemination

No human subject participants will be involved. On
completion of the analysis, we will prepare a manuscript
for publication in a peer-reviewed journal and present the
results at conferences.

Implications of the review

The aim of this systematic review and meta-analysis will
be to summarise antibiotics for community acquired
pneumonia in children. The review results may impact on
practice, policy and research. Healthcare providers,
managers and policy-makers can use the findings to
improve the performance of antibiotics for community
acquired pneumonia in children programmes by
developing strategies and initiating deliberate steps for
addressing gaps in antibiotics for community acquired
pneumonia in children care. Second, it may provide a
foundation for prospective research on antibiotics for
community acquired pneumonia in children.

Patient and public involvement
Patients were not involved in the development of the
research question, outcome measure and study design.
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