Open access

Protocol

BM)J Open

To cite: Tchatchouang S,
Bigna JJ, Nzouankeu A, et al.
Prevalence of respiratory
bacterial infections in people
with lower respiratory tract
infections in Africa: the
BARIAFRICA systematic
review and meta-analysis
protocol. BMJ Open
2018;8:023592. doi:10.1136/
bmjopen-2018-023592

» Prepublication history and
additional material for this
paper are available online. To
view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2018-
023592).

Received 13 April 2018
Revised 8 June 2018
Accepted 26 July 2018

| '.) Check for updates

© Author(s) (or their
employer(s)) 2018. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Professor Richard Njouom;
njouom@pasteur-yaounde.org

Prevalence of respiratory bacterial
infections in people with lower
respiratory tract infections in Africa: the

BARIAFRICA systematic review and
meta-analysis protocol

Serges Tchatchouang,"?® Jean Joel Bigna,* Ariane Nzouankeu,’
Marie-Christine Fonkoua,1 Jobert Richie Nansseu,® Marie S Ndangang,6
Sebastien Kenmoe,? Véronique B Penlap,® Richard Njouom?

ABSTRACT

Introduction The burden of lower respiratory tract
infections (LRTIs) is a substantial public health concern.
However, the epidemiology of LRTI and its bacterial
aetiologies are poorly characterised, particularly in

the African continent. Providing accurate data can

help design cost-effective interventions to curb the
burden of respiratory infections in Africa. Therefore,
the aim of this systematic review and meta-analysis
will be to determine the prevalence of respiratory
Bacterial Aetiologies in people with low Respiratory
tract Infections in Africa (BARIAFRICA) and associated
factors.

Methods and analysis We will search PubMed,
EMBASE, Web of Science, African Journals Online,
Cumulative Index to Nursing and Allied Health Literature,
and Global Index Medicus to identify studies that
reported the prevalence (of enough data to compute
this estimate) of respiratory bacterial infections in
people with LRTIs in Africa from 1 January 2000 to 31
March 2018, without any linguistic restrictions. Study
selection, data extraction and risk of bias assessment
will be conducted independently by two investigators.
Heterogeneity will be evaluated using the 2 test on
Cochran’s Q statistic and quantified with H and 12
statistics. Prevalence will be pooled using a random-
effect meta-analysis model. Subgroup and meta-
regression analyses will be used to identify sources of
heterogeneity of prevalence estimates. This study will
be reported according to the guidelines of the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses.

Ethics and dissemination Since this study will be
based on published data, it does not require ethical
approval. This systematic review and meta-analysis is
intended to serve as a basis for determining the burden
of LRTIs, for identifying data gaps and for guiding future
investigations in Africa. The final report will be published
in peer-reviewed journals, presented in conferences and
submitted to relevant health policy makers.

PROSPERO registration number CRD42018092359.

Strengths and limitations of this study

» To the best of our knowledge, this work will be the
first systematic review and meta-analysis report-
ing the prevalence of respiratory bacterial infection
in people with lower respiratory tract infections in
Africa.

» This study will inform and guide policy and practice
in decision-making, and guide researchers in future
investigations in the field of respiratory bacterial
infections.

» Two review authors will independently assess the
study selection, data extraction and risk of bias in
included studies.

» The study will be limited by the broad spectrum
of definition of cases of lower respiratory tract in-
fection according to the authors of included articles.

INTRODUCTION

Respiratory tract infections are common
conditions among humans, with a high
burden in terms of public health.' Depending
on their location, diseases can be divided
into upper and lower respiratory tract infec-
tions (LRTIs).> LRTIs including bronchitis,
bronchiolitis and pneumonia® are heavy
burden diseases, and also cause significant
economic losses in low-income/middle-in-
come countries and especially those in
Sub-Saharan  Africa.* ° In Sub-Saharan
Africa, LRTIs rank third after HIV/AIDS
and malaria in terms of causes of mortality.
LRTIs are the leading cause of death in nine
African countries.® A systematic analysis in
2015 found that LRTIs caused 2.74million
deaths and 103 million disability-adjusted life-
years (DALYs) worldwide, making them the
fifth leading cause of death overall and the
second leading cause of DALYs.” Compared
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to other regions, the burden of these infections is higher
in Sub-Saharan Africa and Asia, where the highest
mortality are among children under 5. For instance, 546.8
and 511.3 deaths per 100000 were reported in Somalia
and Chad, respectively. Meanwhile, the lowest reported
mortality was in Finland in Western Europe, with 0.65
deaths per 100 000.” Several bacteria have been identi-
fied as the aetiology of LRTIs, including Streptococcus pneu-
moniae (pneumococcus), Haemophilus influenzae, Klebsiella
pneumoniae, Staphylococcus aureus, Acinetobacter species,
Streptococcus viridans, Pseudomonas aeruginosa, Escherichia
coli and Proteus species.” ® The epidemiology of LRTIs
in Africa can be specific based on sociodemographical,
environmental and ecological specificities. A systematic
review performed between 2000 and 2015 showed the
prevalence of respiratory pathogens in children under 5
living in Sub-Saharan African countries.” Apart from the
fact that the systematic review focused only on children, it
did not take into account data from entire Africa and did
not perform any meta-analysis of the included studies. To
the best of our knowledge, there is no previous review
that assessed respiratory bacterial aetiologies in people
with LRTIs in Africa. We present here a protocol for a
systematic review and meta-analysis to summarise data
on the prevalence of respiratory Bacterial Aetiologies
in people with low Respiratory tract Infections in Africa
(BARIAFRICA), with the aim to provide accurate data for
designing cost-effective interventions to curb the burden
of respiratory infections in Africa and to guide future
research.

Review questions

1. What is the prevalence and aetiologies of respiratory
bacterial infections among people with LRTIs living in
Africa?

2. What are the sources of heterogeneity of the preva-
lence of respiratory bacterial infections in people with
LRTIs in Africa?

METHODS AND ANALYSIS

Design and registration

This systematic review and meta-analysis protocol will be
conducted following the Centre for Reviews and Dissemi-
nation guidelines.'’ The present BARIAFRICA systematic
review and meta-analysis protocol was reported according
to the Preferred Reporting Items for Systematic Review
and Meta-Analysis Protocols."' The study protocol
was registered with PROSPERO registration number
CRD42018092359.

Criteria to consider studies for this review

Inclusion criteria

1. Types of studies: We will consider cross-sectional stud-
ies, case—control studies, baseline data of cohort stud-
ies, surveillance data, as well as control group (without
any intervention) of clinical trials.

2. Types of participants: We will consider studies conduct-
ed in people with clinically diagnosed LRTIs residing

in Africa regardless of age group and settings. LRTIs
had to be diagnosed by a physician.

3. Types of outcomes: We will consider studies reporting
the prevalence of respiratory bacterial infections re-
gardless of laboratory diagnostic technique used (or
enough data to compute this estimate). Prevalence will
be calculated as the number of respiratory bacterial
infection on the number of people with LRTT among
which specific bacteria were searched.

4. Studies that have been published from 1 January 2000
until 31 March 2018.

5. Studies published regardless oflanguage of publication.

Exclusion criteria

1. Studies conducted during or after outbreak period.

2. Case reports, letters, conference abstracts, comments,
editorials and case series (<30 participants).

3. Studies with imported cases of respiratory bacterial
infections.

Search strategy for identifying relevant studies

The search strategy including the name of all African
countries and their synonyms will be applied in electronic
databases. The name of the country in the language rele-
vant to that region will also be applied. Relevant articles
will be searched by combining keywords in the field of
lower respiratory infections and the names of African
subregions. The following databases will be used: Medline
through PubMed, EMBASE, Web of Science, Cumulative
Index to Nursing and Allied Health Literature, African
Journals Online, and Global Index Medicus. The search
strategy used in PubMed is presented in online supple-
mentary table 1. The search strategy will be adapted for
other databases. The reference list of the eligible articles
and relevant reviews will be manually searched to identify
additional studies.

Selection of studies for inclusion in the review

Using the Rayyan application,”” two review authors
will independently select records based on titles and
abstracts. Any disagreement will be solved by discussion
and consensus, or will involve a third review author as
an arbitrator. Studies in language different from English
or French will be translated using Google Translate and
considered for eligibility. Two review authors will inde-
pendently evaluate the full text of the selected records.
Discrepancies will be resolved by consensus or by an arbi-
tration of a third review author. The agreement between
the two first review authors will be estimated by Cohen’s
kappa coefficient."”

Risk of bias assessment

The evaluation of included studies for risk bias will be
done using an adapted version of the risk of bias tool for
prevalence studies developed by Hoy et al.'* Based on this
tool, studies will be rated as low risk, moderate risk and
high risk with scores <5, 6-8 and >8, respectively. The
defined questions will be scored with 0 for no and 1 for
yes. The total score of each article will be calculated by the
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sum of its points. Discrepancy in risk of bias assessment
among the review authors will be solved by discussion and
consensus, or by arbitration of a third review author.

Data extraction and management

Study characteristics such as name of the first author,
year of publication, study population, number of bacteria
searched, age range, study design, setting, diagnostic
criteria and outcomes measured, location, country
in which the study was conducted, criteria for sample
selection and sample size, city, latitude, longitude, alti-
tude, clinical presentation, number of clinical isolates,
comorbid conditions/underlying conditions, number of
patients tested, number of patients infected with bacteria,
diagnostic technique used, and male proportion will be
recorded. Prevalence by country will be calculated for
multinational studies. Where cases and samples for esti-
mating prevalence will not be available, we will contact
the corresponding author of the study to request the
missing information. The countries will be grouped into
regions according to the United Nations Statistics Divi-
sion (UNSD). Lower respiratory infections will be clas-
sified as bronchitis, bronchiolitis and pneumonia. Data
extraction will be done independently by two review
authors. Disagreements between the two review authors
will be solved by discussion, or if necessary will involve a
third review author for arbitration.

Data synthesis
Data will be analysed using the ‘meta’ and ‘metafor’ pack-
ages of the R statistical software (V.3.4.4, R Foundation
for Statistical Computing, Vienna, Austria). Unadjusted
prevalence will be recalculated based on the information
on crude numerators and denominators provided by indi-
vidual studies. Prevalence will be reported with their 95%
confidence and prediction intervals. To keep the effect
of studies with extremely small or extremely large prev-
alence estimates on the overall estimate to a minimum,
the variance of the study-specific prevalence will be stabi-
lised with the Freeman-Tukey double arcsine transfor-
mation before pooling the data with the random-effects
meta-analysis model.'” Only studies conducted in popu-
lations with close clinical presentation/underlying condi-
tions and with same laboratory diagnostic technique
will be pooled together. If it is not possible to conduct
meta-analysis, data will be synthesised using a narrative
approach. Egger’s test will be used to detect the presence
of publication bias.'® A p value <0.10 on Egger’s test will
be considered indicative of statistically significant publi-
cation bias. Heterogeneity will be evaluated by the 2 test
on Cochran’s Q statistic,'” which will be quantified by H
and I2 values. The I? statistic estimates the percentage of
total variation across studies due to true between-study
differences rather than chance. In general, I? values
greater than 60%-70% indicate the presence of substan-
tial heterogeneity."

In the case of substantial heterogeneity, subgroup
and meta-regression analyses will be used to investigate

sources of heterogeneity. Subgroup analyses will be
performed for the following subgroups: children versus
adults, UNSD African regions, level of country income,
clinical presentation, setting (primary care, intensive
care and emergency units, inpatients, outpatients) and
study period of inclusion. Univariable and multivari-
able meta-regression analyses will be used to test for an
effect of study and participants’ characteristics (year of
publication, seasonality, setting, clinical presentation,
comorbid conditions, number of screened bacteria, age
groups, population, UNSD regions, absolute latitude
(distance to equator), latitude, longitude and altitude).
To be included in multivariable meta-regression analysis,
a p value <0.25 in univariable analysis will be required.
For categorical variables, the global p value will be consid-
ered for inclusion in multivariable models. We will apply
a manual forward selection procedure to identify factors
independently associated with the variation of the overall
prevalence. We will successively add in the model the
more significantly associated variables. The final model
that will be considered is the one with the lowest Bayesian
Information Criterion. A p value <0.05will be considered
statistically significant. Following crude overall preva-
lence, we will conduct two sensitivity analyses to assess
the robustness of our findings. The first one will include
only studies with low risk of bias and the second only
studies reporting data of a full year(s) period (complete
season(s)).

Potential amendments

We do not plan to make any changes to this protocol.
However, if substantial changes occur during the review,
they will be reported in the published results.

Patient and public involvement
Patients and the public were not involved in the concep-
tion and design of this protocol.

ETHICS AND DISSEMINATION

This work relies on published data and therefore does
not require an ethical approval. The findings will be
published in a scientific peerreviewed journal. They will
be also submitted to conferences and to relevant public
health actors.

CONCLUSIONS

Taking into account the burden of LRTIs in Africans, the
findings from this systematic review and meta-analysis will
be useful for health stakeholders and will provide infor-
mation that can lead to efficient strategies for controlling
the burden of LRTIs in Africa. As all settings in Africa
are not able to diagnose bacterial aetiologies in people
with LRTI, knowledge of major respiratory bacterial
infections can help in this case to orientate the firstline
treatment. Different definitions of LRTIs and inclusion
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criteria would lead to substantial heterogeneity during
meta-analysis.
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