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Abstract
Background: Adolescents living with HIV (ALHIV) experience poor health outcomes such as low retention
in care, suboptimal adherence to ART, insu�cient viral suppression, high morbidity and mortality. These
outcomes coincide with the period during and after their transition from pediatric to adult healthcare.
While some studies on transition interventions have reduced poor health outcomes among ALHIV, some
have reported no signi�cant reduction. There is a need to systematically describe, assess the quality and
make recommendations regarding the effects of the transition interventions' compendium.

The proposed study aims to systematically describe interventions that guide the transition of adolescents
on ART from pediatric to adult care and synthesize evidence of the effects on adherence, retention in care
and viral load suppression.

Methods: A systematic review of interventions that guide the transition of adolescents on ART and report
on treatment outcomes (adherence, retention in care and viral load suppression) will be conducted.
Studies will be sourced from electronic databases (PubMed, Scopus, Web of Science, Ebscohost, CINAHL,
Science Direct, Google scholar and the World Health Organization's (WHO's) library database). All studies
will be exported to Mendeley, and two independent reviewers will screen the titles and abstracts and the
full text according to the eligibility criteria. The risk of bias will be determined using Cochrane
Collaboration tool RoB 2, the Newcastle–Ottawa Scale and the Risk of Bias in Non-randomized Studies -
of Interventions checklists. The strength of evidence will be evaluated using the Grading of
Recommendations Assessment, Development and Evaluation approach. A narrative synthesis including
the description of characteristics of studies, comparison of differences and similarities between studies
and description of possible trends will be carried out. If possible, homogenous studies will be subjected to
a meta-analysis.

Discussion: the review �ndings will provide a robust knowledge base on transition interventions available
to ALHIV. Assessing the strength and quality of studies will ascertain the magnitude of the effect of
transition intervention outcomes and inform the development of protocols and treatment guidelines
needed to achieve better health outcomes for ALHIV.

Systematic review registration: Submitted to PROSPERO on the 12th of August 2021

Background
Poor health outcomes among adolescents living with HIV (ALHIV) are a global public health concern.
Despite a global decrease of 74% in annual AIDS-related deaths among children (0–9 years) since its
peak in 2003, only a 6% decrease has been witnessed among adolescents (10–19 years) [1]. In 2019, an
estimated 34,000 adolescents living with HIV died and 170,000 were newly infected [1]. Most of these
deaths and new infections occurred in Sub-Saharan Africa, where the epidemic is primarily concentrated
[2]. Poor outcomes such as low retention in care, low rates of viral suppression, high morbidity and
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mortality among ALHIV have been associated with suboptimal adherence to antiretroviral therapy (ART)
during the adolescents' transitioning period [3–5].

Transition is de�ned as "the purposeful, planned movement of adolescents and young adults with chronic
physical and medical conditions from child/adolescent-centered to adult-oriented healthcare systems" [6].
The transition of care happens at a critical time in adolescents' lives because adolescence is
characterized by physiological and psychological developments [7, 8]. It is widely accepted that
adolescence is the period where adulthood habits are established [9]. During this time, the adolescent's
HIV status are disclosed to them as they are prepared to leave the comfort of the pediatric clinic to
unfamiliar territories of adult healthcare that may expose them to discrimination and stigmatization [10,
11]. Adolescents have to grapple with different truths and exposures as they are required to become
increasingly self-dependent in managing their HIV condition. A structured transition is vital for continuity
of care and persistent engagement in care among ALHIV.

Studies have described transition interventions from pediatric to adult healthcare in adolescents with
chronic conditions such as diabetes mellitus, spina bi�da, epilepsy and cystic �brosis, but few studies
described the transition to adult care for ALHIV [12–17]. The studies on structured transition interventions
for ALHIV have been conducted predominantly in high-income countries [18]. While some transition
interventions led to a substantial reduction in poor health outcomes among ALHIV, others have reported
no signi�cant reduction [19]. This inconsistency could result from the interventions' limited scope and
generalizability [20]. Also, the effectiveness of transition interventions in adolescents living with HIV are
assessed by measuring an increase in CD4 + T-lymphocyte count, viral load suppression, reduction in
mortality, higher adherence to therapy and better retention in care [21, 22]. Only a few studies in sub–
Saharan Africa assessed the effectiveness of these interventions because validated tools are lacking [10].
In addition, national guidelines and clinical protocols for ALHIV are lacking in most sub-Saharan Africa
countries where most ALHIVs are domiciled [23]. Yet, structured transition interventions can channel the
path for ALHIV to successfully transition into adulthood [10].

Systematic reviews on impact, effectiveness and outcome evidence of transition interventions in
adolescents with chronic diseases have been reported in the literature, but none of these studies focused
on ALHIV during and after they transitioned to adult healthcare [8, 24, 20]. Furthermore, no systematic
review has been conducted on the effects of transition interventions targeted at ALHIV. There is a need to
�ll this literature gap because transitioning adolescents has been associated with the worst health
outcomes amongst ALHIV [18, 19]. Systematically reviewing these interventions can provide reliable
evidence from which conclusions can be drawn, and unbiased decisions can be made [25, 26]. Also,
describing and synthesizing evidence on the effects of transition interventions targeted at ALHIV will
explain what works and inform reliable best practices, such as developing sound protocols that can be
implemented to bring about better health outcomes for ALHIV.

The evidence synthesized from this review will provide a comprehensive knowledge-base on currently
available transition interventions for ALHIV. Assessing the strength and quality of evidence will provide
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certainty in the evidence and the magnitude of effect of transition intervention outcomes for adolescents
on ART. This will help inform transition policies for adolescents on ART in the right direction. This review
�ndings can be used by policy makers and health managers to formulate protocols and treatment
guidelines to improve health and treatment outcomes for ALHIV on ART. The review may also identify
gaps in the literature on the evidence of effects of various transition interventions for ALHIV, and thereby
inform future research agendas.

This study aims to describe interventions that guide the transition of adolescents on ART from pediatric
to adult care with a view to synthesizing evidence of the effects of the interventions on adherence,
retention in care and viral load suppression.

The speci�c objectives of the study are: (1) to describe transition interventions designed to improve
treatment outcomes of adolescents living with HIV on transfer from pediatric to adult healthcare; (2) to
appraise the quality of studies on transition interventions on adolescents living with HIV; and (3) to make
recommendations for transition interventions by assessing the strength of evidence.

Methods
This systematic review protocol follows the preferred reporting items for systematic reviews and meta-
analysis protocols (PRISMA-P 2015) guidelines (see Additional �le 1: PRISMA-P 2015 Checklist).

Eligibility Criteria

The PICOT mnemonic standing for population, intervention, comparative, outcomes and time will guide
the de�nition of inclusion and exclusion criteria.

Study design

Randomized control trials, non-randomized control trials as well as observational studies will be sourced
for in this review.

Participants

We will include studies whose Population of interest include adolescents aged 10-19 years, living with HIV
and on ART.

Interventions and comparators

The Intervention of interest will be transition interventions for adolescents on HIV treatment (ART). There
will be no Comparison as observational studies will be included in this review.

Transition interventions are structured and designed to improve the health outcomes of adolescents and
young adults with chronic health challenges pre-, during and post-transfer from child/adolescent
healthcare facilities to adult healthcare facilities. Pre-transition intervention happens within the
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child/adolescent facilities and is run by multidisciplinary healthcare professionals. It starts with
disclosure of status and involves transition preparedness, such as addressing what transition is and its
barriers, for example, anxiety and fear of transition, which can be measured by using transition readiness
scale [22, 27]. This intervention could also focus on providing skills and discussions on adherence to ART,
sexually-oriented relationships and coping tactics [8]. These interventions �ow into the during transition
interventions. The transition interventions targeted at when the transition will occur could include
communication between pediatric/adolescent and adult providers. This communication includes
adolescents being introduced to and having a full consultation with adult healthcare personnel within the
pediatric/adolescent clinic and assistance provided for adolescents to overcome system-level barriers
such as insurance changes or social services [27, 28]. These interventions also involve ALHIV being
taught self-e�cacy and psychosocial skills in peer/family/community support groups as they get
transferred to adult facility at this stage.

Post-transition interventions occur in the adult clinics and are more focused on assessing transition
outcomes. Transition experiences of ALHIV are gauged. Also, post-transition immunological and
virological measurements are taken. To inform better strategies to transition ALHIV and examine if the
transition was successful or not [29].

Outcomes

The primary Outcomes of interest will be adherence to ART, retention in care, or viral load suppression. All
secondary outcomes such as psychosocial well-being and self-e�cacy will also be considered. To
ascertain the success of the transition interventions, the study will consider transition outcomes such as
percentage/rate of ALHIV recorded as a loss to follow up or retained in care over a period and mortality
rate post-transition. It will also consider immunological and virological outcomes such as CD4 count and
viral load measurement post-transition as reported in the studies.

Timeframe

The Timeframe for the inclusion of published articles will be 2000 to 2021.

Setting

There will be no restriction on settings or geographical location.

Further inclusion criteria

Grey literature and quantitative studies published in peer-reviewed journals in any language will be
included. All languages will be considered to avoid publication bias. The studies should report
quantitative results on ART adherence measurement, retention in care, viral suppression, psychosocial
well-being or self-e�cacy.

Exclusion criteria
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Literature reviews, protocols, systematic reviews and meta-analyses will be excluded. Qualitative studies
will also be excluded because they do not report quantitative outcomes of interest. Studies that do not
focus primarily on transition intervention but just mentioned transition in passing will be excluded.

Information sources and search strategy

We will conduct a comprehensive systematic search using predetermined search strings on electronic
databases such as PubMed, Scopus, Web of Science, Ebscohost, CINAHL, Science Direct, Google scholar
and the World Health Organization's (WHO's) library database. (See Additional �le 2: Draft for the
database search strategies). Likewise, the reference list of included studies will be hand-searched to
identify additional eligible studies.

Study selection

Two independent reviewers will screen the title and abstracts of the studies identi�ed according to the
PICOT criteria: (1) the study population include adolescents (10-19 years) living with HIV; (2) involves a
transition intervention (transfer from pediatric to adult HIV care program); (3) reports quantitative
(outcome) results of the intervention; and (4) the timeframe for the inclusion of published articles will be
2000 to 2021. Full texts of the eligible studies will be retrieved and reviewed by the two reviewers. A third
reviewer will resolve a con�ict of judgment between the two reviewers when this is not resolved through
discussion. The Preferred Reporting Items stipulate for Systematic Reviews and Meta-Analyses protocols
(PRISMA-P) statement [30] will inform the writing of the protocol and the study results will be reported
according to the Preferred Reporting Items stipulate for Systematic Reviews and Meta-Analyses (PRISMA)
2020 statement [31]. The PRISMA 2020 statement consists of 27-item checklists and a four-phase �ow
diagram, which will be adhered to for reporting and the four-phase �ow diagram for screening studies.

Data extraction

A data extraction form will be designed to gather information on the author and year of publication, study
population, intervention description, study design/outcome, outcomes' measurement approach, result,
level of evidence and intervention effect. This helps to synthesize relevant information from the individual
studies in a standard and transparent way. The information extracted is presented in a table clearly and
concisely. The data extraction form will be piloted in at least �ve transition intervention studies on ALHIV
before �nalization. To organize the data extraction form, Microsoft Excel software applications will be
used.

Outcomes of interest for adolescents on antiretroviral therapy

Extant literatures [32-36] have identi�ed the three primary outcomes of interest among ALHIV to be
adherence to ART, retention in care and viral load suppression.

Adherence
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Adherence can be de�ned as the process by which HIV patients take their medication (antiretroviral
drugs) as prescribed [37]. Adherence to ART of at least 95% (for a daily single-pill regimen - 14 non-
sequential missed doses over a year) is recommended as optimal adherence. At the same time, anything
below is considered a suboptimal/poor adherence to ART [38].

Method of adherence measurement

Varied adherence to ART measurements exists in the literature, and these include viral load, self-report, pill
count, home record, pharmacy re�ll, healthcare provider assessment, or electronic monitoring [39]. Data
on the listed method of adherence measurement will be considered in this review.

Viral load suppression

According to [40], viral load suppression is de�ned as “suppressing or reducing the function and
replication of a virus.” Hence, viral load measurement is used to monitor treatment effectiveness in HIV
patients on ART [36]. According to the Abbott platform, an undetectable viral load occurs when viral load
reads <40 copies/ml and a detectable viral load at ≥ 40 copies/ml [41]. Virological failure occurs when
viral load is >1000 copies/ml after two consecutive viral load tests in 3 months, which involves having
adherence support and being on ART for at least 6 months [42].

Retention in care

The World Health Organization de�nes retention in care as “the continuous engagement from diagnosis
in a package of prevention, treatment, support and care services [36].” Retention in care can be measured
by considering missed visits, appointment adherence, visit constancy and gaps in care, as indicators [43].
Low retention in care has been associated with non-viral suppression and a high mortality rate [44-46].

Risk of bias assessment

Two researchers will screen and evaluate the quality of each selected research independently to ensure
accuracy and generalizability [47]. Checklists such as the Cochrane Collaboration tool RoB 2 will be used
to assess the risk of bias in included randomized control trial studies [48]. The Newcastle–Ottawa Scale
checklist will be used to assess the risk of bias in included prospective observational studies [49]. The
Risk of Bias in Non-randomized Studies - of Interventions (ROBINS-I) will be used to assess the risk of
bias in included non-randomized intervention studies [50].

Effect measures

We will consider effect size measurements such as the relative risk, risk difference and con�dence
intervals (CI) from the individual included studies and for each of the outcome of interest. This will inform
the overall magnitude of effect and evidence con�dence.

Data Analysis
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The data extracted in step 5 will be imported to SPSS statistical package for analysis. If there is high
heterogeneity in the included studies such that a meta-analysis is impossible, the present study will adopt
a narrative synthesis. The narrative synthesis will structurally summarize and describe the characteristics
of the studies: study population, intervention description and study design/outcome, their �ndings and
quality [47]. The included studies' �ndings will highlight their direction and effect size, effect consistency
and the strength of evidence for the effect [47]. While for the quality, the study will only include studies
with low or moderate risk of bias to improve the trustworthiness of the synthesis [51]. Studies included
will be compared for similarities and differences, while possible trends will also be described.

If meta-analysis is possible, it will be done using Stata statistical package and will be focused on
randomized control trials. The study will use a random-effects meta-analysis because, according to [47],
"it allows the true effects underlying the studies to differ and thus accounts for unexplained heterogeneity
between studies." The study will pool estimates to obtain a summary estimate, with 95% CI. The χ2 test
will be performed to test for heterogeneity, and I2 statistic to assess the degree of homogeneity [52]. If the
study �nds more than ten studies included, we will use a funnel plot and an Egger test to assess
publication bias [53]. If there are su�cient data, we will consider doing a subgroup analysis on age
intervals, sex, study designs and model of transition interventions.

Certainty assessment

Two reviewers will individually ascertain the overall quality of evidence for the primary outcomes of
interest. The strength and certainty of evidence from each study included will be evaluated according to
the GRADE system [54]. The GRADE system provides the platform to assess the quality of evidence for
each outcome on �ve different domains which are: risk of bias, consistency; directness; precision; and
publication bias. The presence of risk of bias (study limitations), inconsistency, indirectness, imprecision
or publication bias leads to lowering the quality of evidence while large magnitude of effect, opposing
plausible confounders and dose-response gradient can increase the quality of evidence [54]. Con�dence
in the effect estimate for each outcome will be ascertained independently by the two reviewers as high,
moderate, low or very low. High denotes sound con�dence in the true effect lying close to that of the
estimate of the effect. Moderate denotes moderate con�dence in the true effect lying close to that of the
estimate of the effect i.e., there is a possibility for the true effect to be substantially different from the
estimate effect. Low denotes limited con�dence in the true effect lying close to that of the estimate of the
effect i.e., true effect may be substantially different from estimate effect. Very Low denotes very little
con�dence in the true effect lying close to that of the estimate of the effect as the true effect is very likely
to be different from the estimate effect [55]. A third reviewer will resolve a con�ict of judgment between
the two reviewers when this is not resolved through discussion. A detailed summary of �ndings table will
be included in the actual review paper.

Discussion
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Adolescents living with HIV represent the group with HIV with the worst health outcomes (low retention in
care, suboptimal adherence to ART and insu�cient viral suppression). These worst health outcomes are
exacerbated during and after they transition from pediatric to adult healthcare. A structural transition
intervention, when implemented, has been reported to facilitate better health outcomes among ALHIV.
This systematic review aims to describe interventions that guide the transition of adolescents on ART
from pediatric to adult care and synthesize evidence of the effects of the interventions on adherence to
ART, retention in care and viral load suppression.

The strength of this systematic review protocol lies in its intention to appraise the quality of the studies,
assess the strengths of evidence and make recommendations that can lead to improvements in health
and treatment outcomes for ALHIV on ART. This is further strengthened by searching eight databases
through the formulation of search strategy based on keywords such as "transition", "intervention",
"adolescent", "HIV", “antiretroviral therapy", "retention", “viral suppression”, "pediatric", "adult" and
"healthcare". The study will also adhere to the preferred reporting items for systematic reviews and meta-
analysis protocols (PRISMA-P 2015) guidelines. Focusing on studies with low or moderate risk of bias
helps strengthen and improve the trustworthiness of the synthesis [51].

The results from this study will provide the knowledge base for the compendium of transition
interventions that exist for ALHIV, which will help inform policies that affect them in the right direction.
The results also have the potential to guide policymakers and health managers in developing sound and
generalizable structural transition protocols for ALHIV.

Abbreviations
ART Antiretroviral Therapy

HIV Human Immunode�ciency Virus

ALHIV Adolescents Living with Human Immunode�ciency Virus
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UNAIDS United Nations Programme on HIV/AIDS

CDC Centers for Diseases Control and Prevention
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PRISMA-P Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocol
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