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ABSTRACT

Introduction While access to highly active antiretroviral
therapy (HAART) for children with HIV has expanded and
the use of HAART has substantially reduced the morbidity
and mortality of children due to HIV, poor treatment
outcomes among children with HIV are still a major public
health problem globally. The aim of this systematic review
and meta-analysis is to quantify treatment outcomes
among children with HIV.

Methods and analysis Systematic searches will be
conducted in three electronic databases (PubMed, SCOPUS
and Web of Science) for recent studies published from 01
Jan 2000 up to 28 October 2020, without geographical
restriction. The primary outcomes of the study will be
poor treatment outcomes, which include death, treatment
failure and loss to follow-up. We will include quantitative
studies that report treatment outcomes among children
under the age of 18 years with HIV. Studies will be
excluded if they are case report, case series, conducted
among adults only or do not provide data on treatment
outcomes for children. Two researchers will screen the
titles and abstracts of all citations identified in our search,
then review the full text of the remaining papers to identify
those that meet the inclusion criteria. The Newcastle—
Ottawa Scale will be used for quality assessment. A
random-effects meta-analysis will be used to obtain
pooled estimates of the proportion of poor treatment
outcomes. The heterogeneity between studies will be
checked visually by using forest plots and quantitatively
measured by the index of heterogeneity (). Pooled
estimates of poor treatment outcomes will be calculated
with a random-effects model. Subgroup analysis will

be conducted by study settings, treatment regimen,
comorbidity (such as tuberculosis), study period and HIV
type (HIV-1 and HIV-2).

Ethics and dissemination Ethical approval will not be
required for this study as it will be based on published
papers. The final report of this review will be published in a
peer-reviewed scientific journal.

INTRODUCTION

HIV is the second leading cause of death
(after tuberculosis/TB) among infectious
diseases, killing more than 1 million people
every year and 35.4 million people since the
start of the epidemic.' * Although HIV is
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Strengths and limitations of this study

» This systematic review will be the first to synthesise
treatment outcomes among children with HIV.

» The search will be conducted without geographical
restrictions.

» The data reporting will adhere to the Preferred
Reporting Iltems for Systematic reviews and Meta-
Analyses guidelines.

» A potential limitation of this study will be a large
degree of heterogeneity between published studies.

» The systematic review will be limited to studies pub-
lished in English language only.

more common among sexually active people,
it also affects vulnerable groups, including
children and youth. According to the recent
Joint United Nations Programme on HIV/
AIDS’ (UNAIDS) 2019 Global Report, 1.7
million children younger than 15 years were
estimated to be living with HIV, of whom 160
000 were newly infected in 2018 and 110 000
children died from AIDS-related illness in the
same year.' > More than 90% of these children
were living in sub-Saharan Africa. The world
is lagging behind in its commitment to end
the AIDS epidemic among children.” The
pace of progress in reducing new HIV infec-
tions among children and expanding access
to treatment for children living with HIV has
slowed significantly and the global targets set
for 2018 have been missed.”

In the last two decades, great efforts have
been made to reduce the burden of HIV
among children by implementing different
programmes such as early diagnosis of HIV,
increase access to antiretroviral therapy
(ART) and prevention of mother-to-child
transmission. The ART programme is scaling
up to achieve the UNAIDS 90-90-90 targets
using a ‘Test and Treat’ approach.” This has
resulted in large numbers of children with
HIV enrolling in ART programmes.” > More
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than half (54%) of children living with HIV were receiving
lifelong ART in 2018.> The use of ART has substan-
tially reduced HIV-related morbidity and mortality, and
increased survival rates for children living with HIV.®”

Despite this progress, poor treatment outcomes
among children with HIV are still a major public health
concern in many countries.*” Children living with HIV
and receiving ART continue to experience poor clinical
outcomes such as loss to follow-up, treatment failure and
death.” !

Clinical outcomes of children taking ART are affected
by several factors including late treatment initiation,
treatment regimen, immune status, clinical stage of the
disease at the commencement of ART, use of cotrimox-
azole preventive therapy, comorbidities (such as TB), and
type of HIV (HIV-1 and HIV-2).”?'? As ART is a lifelong
therapy, the long-term treatment outcome among chil-
dren is thought to be often poor, and there is no compre-
hensive evidence that shows the global and regional
prevalence of poor treatment outcomes among children
with HIV. Hence, quantifying the burden of poor treat-
ment outcomes and identifying the factors associated
with poor treatment outcomes is crucial to inform poli-
cymakers and service providers, especially in countries
where HIV is common. Therefore, this systematic review
and meta-analysis will estimate the proportion of poor
treatment outcomes and the factors associated with poor
treatment outcomes among children with HIV.

Objectives

The objectives of our study are:

1. To quantify the proportion of poor treatment out-
comes among children living with HIV.

2. To identify factors associated with poor treatment out-
comes among children living with HIV.

METHODS

Search strategy

This systematic review and meta-analysis will adhere to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines."” Systematic searching will
be conducted in PubMed, SCOPUS and Web of Science
from 01 Jan 2000 to 28 October 2020 to identify studies
that reported treatment outcomes among children with
HIV. The search will be limited to studies published in the
English language and studies including humans only. We
will develop search terms per the Medical Subject Head-
ings thesaurus using a combination of keywords. The full
electronic search strategies are provided in box 1. Addi-
tionally, a backward and forwards citation search will be
undertaken on the reference lists of included studies.

Selection of studies

All citations identified through our search strategy will
be imported into EndNote. After excluding duplicated
studies from our EndNote Library, all identified remaining
articles will be uploaded into Rayyan.'* Screening of
papers by title and abstract will be conducted in Rayyan

Box 1

Search strategy

“HIV Infections” [MeSH] OR “HIV” [Mesh] OR “HIV” [tiab] OR “human
immunodeficiency virus” [tiab] OR “AIDS” [tiab] OR “HIV/AIDS” [tiab]
AND

Infant{MeSH Terms] OR adolescent[tiab] OR young adult[tiab] OR
Child[MeSH Terms] OR child*[tiab] OR infan*[tiab] OR neonate*[tiab] OR
newborn*[tiab] OR new born*[tiab] OR baby[tiab] OR babies[tiab] OR
toddler*[tiab] OR boy[tiab] OR boys[tiab] OR girl*[tiab] OR pediatric[tiab]
OR “paediatric”[tiab] OR prepubescen*[tiab] OR prepuberty*[tiab]

AND

Mortality [MeSH Terms] OR “survival rate” [Mesh Terms] OR prognosis
[MeSH Terms] OR mortality[tiab] OR death[tiab] OR fatal[tiab] OR “sur-
vival rate” [tiab] OR “death rate” [tiab] OR prognosistiab] OR “lost” OR
“treatment outcomes” [tiab]

MeSH, Medical Subject Headings.

by two independent reviewers (KAAl and KAA2). If the
title and abstract of a paper appear relevant, the full
text of the paper will be reviewed. Disagreement on the
inclusion or exclusion of selected papers will be resolved
through discussion and consensus. The reviewers will
conduct a pilot exercise for both title/abstract screening
and full-text screening on 10 randomly selected articles.
We will include studies based on the following eligibility
criteria.

Participants

Studies examining poor treatment outcomes in children
(under the age of 18 years) living with HIV who take ART
atleast for 6 months. Studies that report results separately
for children and adults will be also included.

Outcomes

Studies explicitly reporting on poor treatment outcomes
in children living with HIV. Poor treatment outcomes that
include loss to follow-up, treatment failure and death are
the primary outcomes of this systematic review. Adverse
events and poor adherence to HAART use will be also
included as a secondary outcome. Treatment failure will
be defined as per the definition by the study authors. We
will also use our standard definition for poor treatment
adherence (eg, <80% adherence).

Study designs

Observational studies, such as retrospective cohort,
prospective cohort, case—control and cross-sectional
studies, as well as interventional studies written in the
English language, will be included.

Exclusion criteria

We will exclude case reports, case series, correspon-
dence and abstracts without the full text. We will contact
the authors of papers by email if relevant information is
missing or unclear. We will send a total of two emails to
the corresponding author, 2 weeks apart. If there is no
response from the corresponding author, we will then
decide if the paper can be included in the review or not.
We will make these decisions by consensus.
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Data extraction

Data will be extracted from eligible studies by two inde-
pendent reviewers (KAAl and KAA2), and information
will be collated in a Microsoft Excel V.2016 spreadsheet.
The data extraction spreadsheet will be piloted on 10
randomly selected papers. We will collect data on the
outcomes of our study from each individual paper
(ie, lost to follow-up, treatment failure, death, adverse
events and poor adherence). We will record treatment
outcomes of children living with HIV as prevalence,
cumulative incidence, incidence density or incidence
proportion as reported in the individual papers. We will
also record relative risks or ORs to calculate relative risk
compared with controls if data are available. We will also
extract the following data from each paper: name of the
first author, year of publication, a country in which the
study was conducted, study design, number of included
study participants, participation rate, baseline socioeco-
nomic indicators (such as mean family income level and
percentage of people with low income), demographic
factors (including mean age in years and percentage of
male patients), HIV diagnostic method, percentage of
patients with TB infection and percentage of patients
with other illnesses at baseline (if known). We will also
collect data on the mean number of drugs provided to
patients with HIV, the mean duration of HIV treatment in
months, treatment regimen and drug-resistance pattern.
Additionally, all variables significantly associated with
poor treatment outcomes will be recorded to assess the
factors associated with the pooled proportion of poor
treatment outcomes.

Quality assessment

Two authors (KAA1l and KAA2) will assess the method-
ological quality of the included studies, including the risk
of bias in the selection of the study groups (ie, people
diagnosed with HIV) and outcome ascertainment using
the Newcastle-Ottawa Scale. The quality assessment tool
will be piloted on 10 randomly selected papers to increase
agreement between the two reveries.

STATISTICAL ANALYSIS

Data analysis

A randome-effects meta-analysis will be used to obtain
pooled estimates of the proportion of poor treatment
outcomes when two or more studies are available. When
meta-analysis is not possible, a narrative synthesis will be
used to describe the outcomes of the study. The random-
effects model will assume that there is a heterogeneity of
true-effect sizes of poor treatment outcomes in children
living with HIV.

Assessment of heterogeneity and reporting biases

The heterogeneity between studies will be checked visu-
ally by using forest plots and quantitatively measured by
the index of heterogeneity (I? and its CI), and Cochran
Q-statistics test. Heterogeneity between studies will be

considered low, moderate and high when I? values are
below 25%, between 25% and 75%, and above 75%,
respectively’® ; and for Q-statistics heterogeneity will be
assumed at a p value less than 0.05. Small study bias or
publication bias will be checked by using funnel plots
(visual) or Egger’s test (statistical). A p value of <0.05 will
be considered as indicative of publication bias with the
Egger’s test.

Subgroup analysis

We will conduct a subgroup analysis to assess the effects
of each study characteristic on the primary outcomes of
the study. A stratified analysis will be performed by the
study setting, study design, demographic factors such as
sex, treatment regimens of HIV and comorbidities such
as TB infection.

Patient and public involvement
No patient will be involved in the study.

Ethics and dissemination

Ethical approval will not be required for this study as it will
be based on de-identified, aggregate published data. The
final report of this review will be disseminated through
publication in a peer-reviewed scientific journal and will
be presented at relevant conferences.

DISCUSSION

Due to the lifelong treatment schedule, the treatment
of HIV is more challenging in children and often results
in poor treatment outcomes.'”™ Strengthening health-
care services to ensure better treatment outcomes in
HIV-infected children is essential. '™ Although several
studies have been conducted to assess the clinical burden
and treatment outcomes of HIV in adults,%_26 treatment
outcomes are poorly understood among children.?” This
systematic review and meta-analysis will provide pooled
estimates of poor treatment outcomes among children
who were diagnosed with HIV and enrolled for treatment
with highly active ART. It will also identify the main risk
factors for poor treatment outcomes of children living
with HIV. Identifying the main risk factors for poor treat-
ment outcomes using a comprehensive systematic review
and meta-analysis will provide empirical evidence neces-
sary for clinicians and health experts to better under-
stand the risk factors, policy implications, future research
needs, and programming priorities for the treatment,
care and follow-up of children with HIV.
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