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LAY ABSTRACT

Globally, there are more than 37.7 million people living with HIV (PLHIV). Retention in human
immunodeficiency virus (HIV) care is a common and modifiable determinant of increased

adherence to antiretroviral therapy (ART), better health outcomes, and a better quality of life.

There is no consensus in the literature on measures of retention in HIV care. This makes it very
difficult to compare different studies and jurisdictions. This thesis review summarizes the
definitions of retention used in randomized controlled trials (RCTs) and identifies the various
components used to measure retention, which can be used as a reference for researchers to identify
the gaps in the current definitions for HIV retention measures and identify preferred measures with

the goal of reaching a standard consensus definition of retention in HIV care.



ABSTRACT

Introduction

Retention in HIV care is critical for PLHIV. However, retention in HIV care is not measured
uniformly across studies. The aim of this study within a review (SWAR) is to describe the diversity

in definitions used for retention in HIV care in randomized controlled trials.

Methods

We conducted a SWAR, drawing data from an overview of systematic reviews on interventions to
improve the HIV care cascade. A comprehensive and exhaustive search was conducted of the
following databases: PubMed, Excerpta Medica data BASE, Cumulative Index to Nursing and
Allied Health Literature (CINAHL), PsycINFO, Web of Science, and the Cochrane Library. We
identified randomized controlled trials (RCTs) of interventions to improve retention in care for
people living with HIV (PLHIV). First, from the included studies in systematic reviews and second
using targeted searches for RCTs. Only English language systematic reviews were included, but
RCTs in any language were eligible. Data were screened and extracted in duplicate using pre-set
criteria, with arbitration as needed. We identified distinct components from the definitions used to
measure retention. The components were further categorized based on the similarities between

them. We described the components narratively and presented the definitions in tables.

Results

We identified 8001 records, after a duplication check, 4147 unique titles and abstracts were
examined for relevancy, leaving 744 articles. Full-text screening of the articles resulted in 50
articles that measured retention and provided 59 definitions for retention in care. Of the included
studies, 11(22%) were conducted in low-income countries, 12(24%) were conducted in lower-
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middle-income and upper-middle-income countries, and 13(26%) were conducted in high-income
countries. We identified ten different components used to define retention. These components are
follow-up times (83%), administrative records (8%), clinical visits (61%), gap scores (8%), group-
level measures (17%), lab records (15%), pharmacy-based measures (29%), scheduled visits
(27%) and visit counts (17%). The most frequently used components are follow-up times (n=49),
and the easiest to measure are retention data derived from administrative records (n=5). We put

the components into categories based on the similarities between them.
Conclusion

We identified existing definitions of retention in HIV care and the commonly used components in
the definitions. This compilation of the definitions and identification of the components may
provide a framework for developing the standard globally agreed-upon definition of retention in

HIV care.
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1.0 INTRODUCTION

In this chapter, I will summarize the role of retention in HIV care on the long-term health
outcomes of PLHIV across the globe; the social and economic determinants of retention in
HIV care; current literature on the relationship between retention in care and desired health
outcomes; the challenges in attaining adequate retention and the gaps in measuring

retention due to the lack of a standard definition of retention in HIV care.

1.1 HIV: THE GLOBAL EPIDEMIC

Globally, over 37.7 million people are living with HIV, with 1.5 million new infections
acquired worldwide in 2020.23 So far, there is no cure for HIV, and if left untreated, it can

lead to Acquired Immune Deficiency Syndrome (AIDS), and eventually premature death.*

1.1.1 HIV Treatment The first case of AIDS was reported in the medical literature in
1981, with no effective treatment until 1987, when the first successful antiretroviral (ART)
was approved.}? Since then there has been major progress with the advent of highly

effective combination antiretroviral therapy (ART).>4

According to earlier guidelines ARTSs were prescribed to symptomatic patients with CD4
counts < 200 cells/pL.> Over the decades, numerous guidelines have evolved on the optimal
time to initiate ART.® In 2008, World Health Organization (WHO) recommended a test
and treat approach to prescribe and initiate ART soon after receiving the HIV diagnosis

regardless of the WHO clinical stage or CD4 count’.
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These progressive evidence-based changes in HIV treatment have improved health
outcomes dramatically, with a significant reduction in the number of AIDS-related deaths
by 64% since the peak in 2004.8 Given advances in ART, PLHIV are benefitting from more
potent medication with fewer side effects, and as a result they are living with better quality,
and are more easily able to maintain virologic suppression.®**However, these benefits are

contingent upon engagement in HIV care.?

1.2 HIV CARE CONTINUUM

1.2.1 What Is the HIV Care Continuum?

The HIV care continuum encompasses a spectrum of patient care, starting from HIV testing
and diagnosis, linkage to care, adherence to ART, and ultimately retention in care.'® Figure

1 represents the various stages in the HIV care continuum
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Figure 1: HIV Continuum of Care

1.2.2 Sustainable Development Goals (SDGS)

Engagement in successive stages of the HIV care continuum is pivotal to attaining the 2030
Sustainable Development Goals (SDGs) set by the Joint United Nations Programme on
HIV/AIDS in 2020.1* According to the SDGs, by 2025, PLHIV should meet the Fast-Track
Targets (FTTs). The targets set are that by 2025, 95% of PLHIV will be aware of their HIV
status, 95% of those with HIV positive status will be receiving ART, and 95% of PLHIV

on treatment will be virally suppressed.®®
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1.2.3 HIV Care Cascade

HIV care cascade is a framework that outlines the stages that people will go through to
quantitatively evaluate progress towards the goals set by the United Nations of meeting the
Fast-track targets. PLHIV move through a series of sequential events, with each event
contingent on having achieved the preceding target until the desired viral suppression is
attained and the positive outcome of reduced HIV incidence, morbidity, and mortality in

the population is reached.

The cascade presents a visual image of the HIV care continuum. The HIV care cascade is
presented as vertical bar graph which represent number or percentages of people at
different stages of the HIV care cascade. Going from left to right, the first bar shows the
total percentage of PLHIV, the second bar represents the percentage number of PLHIV
aware of their diagnosis, followed by the third bar with the percentage of PLHIV on ART.
And the right-most bar represents the percentage of PLHIV who have reached the desired
viral suppression load. The difference in the height of the columns gives a visual
presentation of the gaps at each subsequent stage of the HIV care continuum.'® Examining
the care cascade helps to identify gaps at every stage of the HIV care continuum. It is useful
in monitoring the performance of healthy systems and tailoring programs to the needs of
PLHIV to reach the desired goals and outcomes at the population level.*3* The HIV care
cascade also provides the opportunity to examine patterns and trends in HIV care utilization

over time.’
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1.2.4 Progress Towards UNAIDS 95- 95-95 Fast-Track Targets

To date, achievements are far behind the UNAIDS 95-95-95 set goals.'® As presented in
Figure 2, globally, in 2020, 81 % of PLHIV were aware of their HIV positive diagnosis,
amongst, them, 73% were receiving ART, of which 66% were virologically

suppressed.'®The bar graph of the HIV care cascade for 2019 is presented in figure 2.

HIV Care Cascade (Global 2019)

100

o 90
S
Z 80
an
—
z 70
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)
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O 40
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20
10
0

PLHIV Diagnosed with HIV On ART Viral load suppression

Figure 2: HIV care cascade to identify and fill gaps in the program, Global 2019
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There are discrepancies between populations geographically and by socioeconomic status
towards achievements of set the targets. The comparison of milestones in the HIV care
cascade on national treatment cascades on UNAIDS 90-90-90 across 196 countries
reported that only 32/196 countries reported results with full cascades and 12/196 countries
with partial cascades. None of the countries had reached the set targets. There was a wide
discrepancy in the range of virally suppressed individuals varying from 68% achieved in

Switzerland to only 7% in China.?°

1.3 RETENTION

Retention in the HIV care cascade is crucial for achieving the SDGs,** and it begins as
early as the diagnosis of HIV.?' Retention in care implies receiving continuous and
uninterrupted medical care at regular intervals from initiation to death or discharge of the

patient.?2
1.3.1 Conceptional Definition of Retention in HIV Care
Conceptionally retention is defined as:

“Retention (in care) is a client’s continued engagement in health services and captures the

whole ‘continuum of HIV care’: from enrollment to discharge/death of the client.* 2
1.3.2 Significance of Retention

Retention in care is a critical element for optimal clinical outcomes at the individual and

public level and improving cost effectiveness.?? Research has shown that retention in care

7
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results in high levels of adherence and success with ART which leads to viral load
suppression.?® As adequate retention in care offers the opportunity to monitor response to
HIV therapy, this helps to identify medication toxicities and ART resistant strains that may
result in treatment failure. It also permits timely switches to a second regimen of ART

medications if indicated.?
1.3.3 Significance of Retention in Care Towards Positive Outcomes

Patients with poor retention in care are more likely to have symptomatic disease. Patients
with only one health care provider visit per year tend to have lower CD4 cell counts 2" and
unmonitored suboptimal viral load suppression, resulting in late presentation of comorbid
health conditions and opportunistic infection. This further translates to increased mortality

and morbidity.??

In addition, optimum retention in care opens opportunities for implementing preventive
health care and health behavior change interventions that may eliminate the risk of

transmission and reduce the population burden of HIV.?

Generally, there are higher healthcare cost associated with lower retention in care at the
individual level due to loss or reduction of income and at the public health level due to
increased emergency room visits and hospitalization.?® Patients accessing HIV care
regularly benefit from timely access to ancillary and social services, treatment for
substance use, psychiatric diseases, diabetes, heart disease, hepatitis C, and prophylaxis

against opportunistic infections.?>2
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1.3.4 Progress Towards Achieving Optimal Retention in Care

Despite the evidence supporting the benefits of retention at individual and population
levels, retention in the HIV care cascade remains an ongoing challenge. Twelve-month
average retention has been reported to range from 64 to 94% in high-income countries but
can fall below 60 % in low-income and resource-limited populations over 60 months.®
Almost 25% of patients enrolled in the large US, and Canada-based cohort of people living
with HIV were not fully retained in care after eight years of follow-up.2°The most common

attrition rates occur in the first year after being newly diagnosed with HIV.17 13
1.3.5 Factors Affecting Retention in Care

Improved access to low-cost care have reduced the financial barriers to quality care even
in low- or middle-income countries, despite this progress, PLHIV often encounter multiple

challenges in accessing and staying connected in the available health-care?

The disparities in access of HIV care are due to various individual and socio-economical
factors, including but not limited to clinical factors, social support, stigma, mental health,
addiction and substance abuse ® 3! %2 Structural inequities such as poor access to
transportation, poverty, and work/child care responsibilities contribute to lower rates of
retention in HIV care.®® 33 3% | ower rates of retention in care is linked with specific
demographic attributes such as younger age, female sex, race, ethnicity, and belonging to
a key populations such as men who have sex with men (MSM),African, Caribbean, Black
populations (ACB), prisoners, injection drug users (IDU), youth, transgenders (TG),

migrants’ populations, refugees, people with precarious migration status, and indigenous

9
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people 27338 A Jongitudinal cohort study conducted in British Columbia, where there is

universal ART and high-quality free care available provided evidence that although 85%

of individuals on ART in British Columbia were virally suppressed, this proportion ranged

between 60% and 93% across different subgroups.?® Though multiple studies had

identified the factors it remains unclear why these disparities continue to persist despite the

global efforts.® 2% 313 However Figure 3 presents the factors related to low retention in

PLHIV.

Predisposing Enabling Needs Health Health
factors resources factors behaviours outcomes
v

= Age = Health = Medical = Having an HIV = Virological
= Gender insurance comorbidities provider Suppression
= Race = Community- = Alcohol use = Adherence to = Higher CD4
= Relationship based services » Transport ART count
= Education = Childcare = RETENTION
= Status = Work IN CARE
= Homelessness = Drug use
= Mental illness = Psychiatric
= Substance abuse severity

= [ncome level

= Sexual
orientation

= Rural residence

Figure 3: Factors Affecting Retention in HIV Care

10
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1.4 SIGNIFICANCE OF PROPER ESTIMATES OF RETENTION IN CARE

The disproportionate rates of retention in care amongst different populations suggests that
meeting the FTTs will not only depend on the availability of quality care.*’ There is a need
to devise a comprehensive strategy to address the existing gaps in retention in care so that
better data is available to make policies and programs to improve management strategies,

decentralization, and social support® 222
1.4.1 Research in the Field of Retention in Care

There had been a lack of research on retention in HIV care, but the number of studies have
increased since 2011.3% Researchers, and clinical practitioners have used different
approaches to measure retention, e.g., gaps in care, visit adherence, composite measures,

surveillance, medical records and administrative databases.384°
1.4.2 Study Designs Used to Measure Retention in Care

Retention has been mostly measured from cross-sectional or longitudinal studies. Cross-
sectional studies are more straightforward and economical for large populations. However,
there are the limitations that participants may exit and return at varying stages and can
increase the bias by being counted twice or not being counted at all within the time frame
of data collection. Longitudinal studies provide an advantage over cross-sectional studies
by tracking patients continuously and allowing relatively fewer points of patients’ attrition

to the study.*

11
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1.5 CONCLUSION AND NEXT STEPS

HIV is a worldwide major public health issue. The health outcomes of the PLHIV have
dramatically improved due to the availability of low-cost highly potent combination ART
and quality care. For ART to be efficient to reach the desired health outcomes, PLHIV
must be retained in HIV care over their life span. Retention is a metric for the day-to-day
delivery of health care at the front lines. Therefore, it is necessary to have a proper estimate

of the magnitude of retention.

12



M.Sc. Thesis-N. Rehman; McMaster University — Health Research Methods, Evidence,
and Impact

CHAPTER 2:

RESEARCH OBJECTIVES AND METHODS
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2.0 INTRODUCTION

2.0.1 Challenges in Retention Measures

One major challenge for the researchers in measuring retention is that a standard consensus
definition of retention in HIV does not exist. Previous studies have highlighted the

heterogeneity and lack of standardization in retention measures,25 2% 33 3440414243
The need for standardization and consensus definition of retention is necessary:%°

1. To compare and combine studies
2. To compare jurisdictions

3. To compare programmes

Despite the clinical and programmatic importance of retention in care in the HIV care
continuum and acknowledgement of the lack of consensus and standard definition,
reaching an agreed upon and consistent definition has been difficult. As measuring
retention is complex given its longitudinal nature including multiple visits scheduled at

varying time intervals and over an indefinite period.3% 4344,

2.1 RESEARCH OBJECTIVES

The objective of this SWAR is to describe the definitions of retention used in published
randomized controlled trials (RCTs). This work will allow researchers to compare the

different definitions and to weigh the pros and cons and the potential applications of the

14
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definitions. Further examining the definitions may provide a framework for developing a

standard definition for retention in HIV care.

2.2 METHODS

2.2.1 Study Design

This is a methodological study, performed as a part of a published overview of systemic
reviews on strategies to improve treatment initiation, adherence to ART, and retention in
care for PLHIV. The methodology is covered in detail in the published overview, *** but

described in brief here.
Study within a review (SWAR)

The SWAR design aims to identify and explore areas of uncertainty within a review. The
SWAR design was established by The Hub for Trials Methodology Research in Northern
Ireland, which is funded by the UK Medical Research Council. A SWAR can be used in
several ways, to resolve uncertainties about the methodologies of the systematic review or
to answer other research questions arising due to gaps in the literature found during the
conduct of the systematic review.*® In our published overview of reviews, we found a gap

in the literature, i.e., heterogeneity in measures of retention in HIV care.*

15
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2.2.2 Methodology

This is a review of definitions used in randomized controlled trials for PLHIV. This review
was conducted according to the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) guidelines.*’

Stage 1: Eligibility Criteria

Inclusion Criteria

We aimed to collect definitions of retention in HIV in published RCTs.

Studies were included in the review if they met the following inclusion criteria:

e The participants were people diagnosed with HIV of all age groups and locations.

e We included studies which described and measured retention in HIV care i.e any
published articles containing text that defines or attempts to define retention in care.

e Randomized controlled trials (RCTSs) that prospectively evaluated both a treatment
group and a control group.

e Full-text articles available in English.

Exclusion Criteria

Studies were excluded if they were conference abstracts since they would lack sufficient

details on the definitions of retention.

16
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Stage 2: Search Strategy

An exhaustive and comprehensive search strategy was developed in consultation with a
librarian specializing in health databases, collaboratively with the authors to search and
select relevant articles for the previously published overview of reviews. 4 The following
databases were searched systematically for the overview of systematic reviews from 1995
until 13 November 2018: PubMed EMBASE (Excerpta Medica Database), CINAHL
(Cumulative Index to Nursing and Allied Health Literature), PsycINFO, Web of Science,
and the Cochrane Library. For retrieving any additional reviews, the websites of World
Health Organization (WHO), United Nations Programme on HIV and AIDS (UNAIDS),
National Institute for Health and Care Excellence, and the systematic review database
housed at the OHTN: Synthesised HIV/AIDS Research Evidence (http://www.
hivevidence.ca/frmSearch.aspx) were also searched. The search strategy is available as

Appendix 1.

The bibliographies of included reviews were searched manually to capture potentially

relevant RCTs*.

The search strategy was updated by replacing the search term “systematic reviews” to

“randomized controlled trials” with the most recent updated done in August 2021.

Stage 3: Selection of Sources of Evidence
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The articles retrieved from the search results were collated in the Endnote reference
manager.*® After removing duplicates, screening of the title and abstract was done
independently in pairs by at least two reviewers (NR, MU, CG, AL, HL, MB) using
Distiller SR software (Evidence Partners, Ottawa, Canada)*®. Studies that met the pre-

determined inclusion criteria were selected.

We retrieved complete articles when they were judged potentially pertinent to the aims of
this review. Full text screening was done independently by the pair of reviewers (NR, MU,
CG, AL, HL, MB). Studies that measured and defined retention in HIV care as an outcome

were selected. Inclusion criteria are provided in Appendix 2.

Stage 4: Extracting Data from The Selected Studies

The eligible studies were then retained for final analysis. We developed, and pilot tested a
data extraction form in Distiller SR prior to the beginning of data extraction. Data were
extracted on relevant background variables, including first author, year of the study, trial
details, design, country, target populations including MSM, ACB, prisoners, IDU, youth,
TG, migrants’ populations, refugees, people with precarious migration status, and
indigenous people 273> | type of intervention, setting of HIV care delivery, study outcomes,
detailed definitions of retention and any supporting citations. A full list of the data extracted

is available in Appendices 3.

We measured inter-rater agreement between the reviewers using the kappa (k) statistic.

Values of 0 to 0.20 represent slight agreement, 0.21 to 0.40 represent fair agreement, 0.41
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to 0.60 represent moderate agreement, 0.61 to 0.80 represent substantial agreement, and

>0.80 represents almost perfect agreement.

We manually searched all eligible publications for definitions of retention in HIV care. We
extracted text that defined retention in HIV care in explicit terms or indirectly. When a
definition was identified, the text was extracted verbatim. Some articles defined retention
in more than one way so we included all definitions identified, so the number of definitions
may be different from the number of total studies.

Additionally, we also examined whether the authors provided a rationale for the definitions
used, including any supporting citations. We resolved any discrepancy by discussion or

arbitration with an expert (LM).

Stage 6: Data Synthesis

After the primary data extraction, to explore the heterogeneity among the definitions and
to facilitate the comparison of the definitions, we identified the distinct components used
to define retention. The components refer to the different methods used to measure
retention including any visit, clinical, immunological criteria and time periods. The
components were identified by reviewing the definitions. There was no pre-defined list of
components, and we kept expanding the list based on new components we identified. One
reviewer (NR) established the components, and they were verified by another (CG). Any

disagreement was resolved by consensus or arbitration by a third author (LM).
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The number and frequency of definitions using that component was calculated. The salient

feature of each unique component in their specific categories were described narratively

Further, the components with similarities between them were put in categories together.

The definitions are presented in tables.

The Risk of Bias Assessment

The risk of bias was not conducted as it was not pertinent to our research question.

2.3 Statistics Analysis

We used descriptive statistics, including frequencies and percentages, to describe the target
population, country income level (upper, upper-middle, lower-middle, and low) °!, and
type of intervention. We generated summary statistics (frequency %) of the definitions by

counting the number of definitions containing the specific component.
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CHAPTER 3:
RESULTS

3.1 LITERATURE SEARCH RESULTS
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The search strategy developed for the Overview of reviews® identified a total of 2420
systematic reviews from the electronic data bases, and 76 from other sources. After
removing duplicates (n=915), 1505 systematic reviews for title and abstract screening. We
retrieved 66 potential eligible articles. A total number of 14 RCTs which measured
retention were identified by hand searching the bibliographies of the selected reviews on

HIV care cascade.

Our updated search strategy resulted in a total of 3886 RCTs, after removing duplicates,
2859 unique titles and abstracts were retrieved for screening, out of which 1832 were
considered ineligible and excluded. A total of 483 articles were available for full text

screening.

A total of 302 studies reported on HIV care cascade and 50 articles measured retention in
HIV care. Details of the screening process and study selection are illustrated in the study
flow diagram (Figure 4). The independent full-text review by the reviewers had moderate

agreement (Cohen’s kappa = 0.58).
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Fig. 4. The PRISMA-ScR flow diagram detailing the database searches, the number of
abstracts screened, and the full texts retrieved.
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3.1.1 Description of Excluded studies

A total of 1193 articles were excluded based on various reasons. The reasons for excluding

the articles are given in Appendix 4.

3.1.2 Description of Included Studies

The 50 included randomized controlled trials were published between 2007-2021. Eleven
(22%) studies were conducted in the low-income countries®” 521 12(24%) studies were
conducted in the low-middle income countries 8273, 12(24%) were conducted in the upper
middle’®%13(26%) in the high-income countries®®®” and 2(4%) were conducted in
countries with different income levels on the World Bank List of Economics.5! %% The
median sample size was 437 (interquartile range [IQR], 205-1237.The median age for the
participants across all RCTs was 35 years. Females accounted for 62% of all trial

participants.

Of the 50 included studies, 28 (56 %)were conducted in the general population,>2 6. 58 63-
65, 68, 77, 81, 85-87, 92-94, 96-98, 100-106 The key population in which most of the studies were
conducted in this SWAR is comprised of African Caribbean or Black (ACB) which
accounted for 21(42%)of the total studies. °7+ % 67, 74. 88,89, 104, 107-120There are only eight

RCTs conducted on other key populations which includes 1UD, , prisoners,®> *© youth,>
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107,110,120 MSM,®7 TG, migrants’ populations, refugees, people with precarious migration

status, and indigenous people.

With regards to the interventions used in the trials, the interventions were organised into
various categories described in the previously published overview.*® These categories are
behavioral and educational, digital, mixed, economic, health system, medication
modification, peer or community-based, pharmacy-based, or task shifting. The most
common interventions used in the retention studies were behavior and education
interventions used in 11 trials (22%) and the least common interventions used are economic
interventions used in three trials. (6%). The study and baseline participant characteristics

are presented in Tables 1.
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Table 1. Study and participant characteristics of included randomized controlled trials

Characteristics Statistics
Year: median (quartile 1; quartile 3) 2016 (2014;2017)
Sample size: median (quartile 1; quartile 3) 437.5 (205.2-1237.5)
Study duration: median (quartile 1; quartile 3) 12 (18;29)
Age: median (quartile 1; quartile 3) 35 (27.95;40.1)
Female: median (quartile 1; quartile 3) 62 (38;72)
General population: n (%) 28 (56)
Key populations
African, Caribbean, or Black people (ACB) 21 (42)
Men who have sex with Men 1(2)
Intravenous drug users (IDU) 1(2)
Prisoners 2 (4)
Youth 4 (8)
Country income level: n (%)
Low-income countries 11 (22)
Low middle countries 12 (24)
Upper middle countries 12 (24)
High income countries 13 (26)
Mixed* 2 (4)
Intervention types: n (%)
Behavioural and education 11 (22)
Digital 9 (18)
Mixed 7 (14)
Economic 3 (6)
Health system 5 (10)
Peer or community based 6 (12)
Pharmacy based 4 (8)
Task-shifting 5 (10)

*Two or more countries includes at different income levels on the World Bank List of Economics.5!
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3.2 Definitions of retention in care

There has been a steep increase in the number of RCTs measuring and defining retention
in HIV care since 2017 (figure 5). The 50 studies included, provided 59 distinct definitions
of retention in HIV care. Out of these, seven studies (11%) defined retention in more than
one way. '3 7> 76.108.118,121, 122 Tha term retention was most used for defining retention in
52% of the trials.57' 64, 66, 68, 72-77, 83, 85, 87, 91, 95-98, 101, 103, 105, 108-114, 120, 122 Other terms used
were retained in care, missed appointments, continuity of care, adherence to care, exiting
care, follow-up visits and appointment adherence.>? 5 58 59 62, 67, 81, 86, 83-90, 92-94, 99, 108, 110,

111,115, 123-127 The table of the definitions is provided in Appendix 5.
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Figure 5. Retention in care definitions by year of publication
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A total of 35 studies (70%) developed their own definitions without a rationale for the
choice of the deﬁnition52-54, 56, 64, 66, 69, 70, 73, 75, 76, 85, 86, 89, 90, 94-96, 101, 104, 105, 108, 110, 113, 114, 119,
122,123, 128-130 and three studies (6%)° 8" °! provided definitions cited from other articles
along with a literature reference®® 128 131-134 to support their definition. In total, 11(22%) of
the definitions> 52 67. 88, 111,125,135 ey pljcitly mentioned the names of the organisations,
checklists and databases that informed their definitions of retention. Out of the total, 3(5%)

did not provided a clearly defined measure of retention. 92 %3

Some definitions have been developed at the national and international level. WHO (2011)
criteria used in its report on retention in HIV care of measuring retention as retained in
care at 6 months**® was used in one study. **The US national standards is completion of
two or more HIV primary care appointments per year was also used once out of the studies
given. The  WHO threshold for virological failure at 6 months is viral load < 1000

copies/ml. 7

3.2.1 Description of the Components of the Definitions

The definitions are classified into nine components, these components are visit counts,
scheduled visits, pharmacy, lab visits, group-level, gap score, clinical visits, administrative
records, and follow-up time (0-3 months, 3-6 months, 6-12 months, and 18+ months). The
components are kept broad, to make them distinct from each other and identify any

differences. The component most commonly used in the definitions is follow-up times used
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49 times (83%), and the components used least frequently is administrative record used 5

times (8%). Figure 6 presents a bar graph of the components of the definitions.
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Figure 6: Components of definitions of retention in HIV care
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We further categorized the definitions in to six categories based on the similarities between
the components. The category follow-up times compromise all the components recognized
in the definitions which measure the follow-up times i.e., 0-3 months, 3-6 months, 6-12
months, and 12+months follow-up times. Type of visit category contain any time of visits
considered towards patient’s retention including clinic, pharmacy, laboratory, and any
record of visit from the administrative record. The count of visit contains the components
by the definitions have kept a record of the visit count i.e., either by counting the kept or
missed visits or a gap-score. Scheduled visits category describes whether the appointment
used as a retention measure was scheduled or not. The category unclear measures remain
ambiguous and vague. Group-level definitions compromise definitions of measures
defining retention as a group. Figure 7 represents the different categories of the definitions

grouped according to the similar components.
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Categories of Components of Definitions of Retention in HIV care
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Figure 7: Categories of definitions of retention in HIV care by components

3.2.2 Limitations and Benefits of the Components of the Definitions

The limitations, benefits and potential applications of the various components used in the
existing definitions must be discussed before framing a standard consensus definition of
retention in care. Below we have tried to describe the components of the definitions in each
category.

3.2.2.1 FOLLOW UP TIME
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Follow-up time was used 47 times , the current definitions have focused on duration of

follow-up at certain intervals from 0-3months 10122129 ' 3.6months 24 63,88, 93, 96, 97, 100, 102,

103, 119, 1221 6-12 months 32, 52, 73, 74, 85, 87-89, 94, 98, 99, 102, 104, 108, 109, 119, 120, 122, 138 and 12 +

monthg®> %8 66. 73,75, 82, 97. 123 \ujth 6-12 months follow-up the being the most common

duration of follow-up time.

BENEFITS
In clinical practice, the follow-up times should be based on the needs of the individual
patients, a shorter follow-up time for patients who need more medical attention and patients

with better health can have longer periods of time in between their regular visits. 13°

Retention is an ongoing and dynamic and thus looking at short periods (even 1 year) may

not reflect the nature of retention as a longitudinal entity. 1402

LIMITATION
Follow up times vary according to the patients need, with patients with poor health needing
more frequent visits. But the patients might be attending fewer visits then required but still

considered as retained in care, based on the visits they attended.

3.2.22 TYPE OF VISIT

CLINIC RETENTION
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Clinic retention was used in 36 definitions 55-57, 59, 60, 64-66, 68, 80, 82, 83, 87-91, 93, 96, 103, 106, 110, 115,

118-120, 122, 125, 141

The retention in care must involve periodic visits with a HIV care physician or nurse
practitioner, who can prescribe ART and assess the adherence to ART and overall health
outcomes .*BenefitEngagement in clinical care to the clinic makes longitudinal tracking

of PLHIV convenient, and allows comparison between clinics or individual providers. 2*
Limitations

Definitions which account for retention based on adherence to a particular clinic do not
include longitudinal retention in care. The patients who move locations without notifying

the HIV care clinics in which they were receiving care are falsely considered as lost to care.

13,22

Another limitation of the clinic visit is these visits are meant for prescription and
management of therapy, while HIV management is a team-based effort, and social services,

nurses and pharmacists are all integral part of the team. 26 2°

PHARMACY BASED RETENTION MEASURE

The eighteen studies which defined retention from the perspective of ART adherence,

focussed on pharmacy refill 54, 56, 73-75, 98, 110, 118, 122, 123, 127, 142

Benefits
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Definitions of retention in care based on prescription refill ensures that the patients are

receiving their ART medication regularly. 28
Limitations

Retention based on prescription refill do not encompass the overall retention in care,
including health outcomes assessment, blood monitoring of immune status, access to

treatment and HIV related social and medical support. 14

Furthermore, retention in these measures based on ART adherence, are directly related on
availability of ART especially in low-resource settings. Moreover, even if the ART is
picked up, this does not ensures that the patients are actually taking their medication as

prescribed.?®

ADMINISTRATIVE RECORD BASED RETENTION MEASURE

Five definitions recorded retention status from the electronic or documented administrative

record. 80, 114, 115, 125, 144

Benefits

At the clinic, research and program level it is a convenient method to track retention, and
identify the patients’ need at individual level and make comparisons with clinics and

programs. 24

Limitations
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Patient who moved locations without informing the clinics are marked as lost to follow in
resource-limited settings and countries, though they may be retained in care in a new

location. 3*%In high-income countries, where electronic health records (HER) are used
administrative record is linked between the clinics, patients record can be easily retrieved

and this issue is resolved. 146
LABORATORY RECORD-BASED RETENTION MEASURES

Nine definitions used clinical biomarkers HIV-1 RNA or CD4 tests as proxies for
outpatient clinic visits either attaining the virological success undetected viral load (<50
copies/ml) or a threshold of virological suppression ranged from with an undetectable HIV

RNA (defined as < 50 copies/mL) to (<1000 copies per mL), 5 6781, 82 86,116, 118, 1241 ¢
Benefits

HIV biomarkers are directly related to the treatment effect of the HIV care, so are very

accurate depiction of patients’ health status. .3°

Limitations

HIV biomarkers are directly related to the health outcomes in the PLHIV, but they cannot
replace the patients’ HIV care visits. As previous research has provided evidence that
patients with low CD4 and increase viral load at entry are more prone to attrition in care

leading to increased mortality rate.?® Some patients who are not regularly attending their
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HIV care visits might be needing more frequent emergency department visits, where
biomarkers are obtained more often, if the retention measure is based on a laboratory
record, these laboratory results might misrepresent an engagement in specialized HIV

clinical care retained in care®®

In low-income and in some middle-income countries, routine monitoring of patients on
ART using viral load testing is not always possible or regularly conducted especially when
out of pocket payments are required. Laboratory tests are also limited by structural factors
including laboratory capacity, specimen transportation, provider-patient, and clinic

transfers, which make can impede meeting repeat testing goals.4

Moreover, the lab records might not be linked with the patient record in the clinics, so the
patients’ record may have incomplete data on viral loads. The sensitivity of the assays can

also vary, in determining whether a person has an undetectable viral load. 148

3.2.2.3 TYPE OF COUNT

VISIT COUNTS

Thirteen definitions focussed on retention as a simple count whether the patient attended
or did not attend the visit. > 73 87, 94, 96,101, 103,107, 149 The missed and kept visits both
measure the opposite information, but both of them are useful in keeping the visits counts,
150

though kept visits count are more feasible in administrative settings.

Benefits
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The benefits to using absolute visit count is the ease of measurement for the clinicians and
administration. There is less computational and programming burden to use these measures
as a day-to-day measure, as they only require capturing of the number of visits missed or
kept. The no show patients can be easily followed by generating a list of missed
appointments, 38 3929

Limitations

The major drawback from visit counts is establishing which appointments are considered
kept and missed, keeping under consideration the appointments which got cancelled or
rescheduled appointments. Moreover, the cause of missed appointment must be kept into
account, as good and worsening health conditions both might perpetuate missed visits.
Appointments count due to other socio-economical factors, cannot be assessed with these
measures, as patient retention is not assessed over time. 22°As its not a longitudinal
measures, dichotomous counts can not assess health outcomes over a longer duration of
time.*>°Other appointments which should be focussed on this regard are the sick call or

urgent care visits. 2% 2°

GAP-SCORE
Gap-score is used as a measure in eight studies. 26 °8: 75 85,89, 91,120, 122,151

Gap-score referes to having at least one visit within a predetermined time period e.g.

3months, 6 months, 9 months or 12 months.?*

Benefits
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Establishing visits in a given period of time ensures that the patient does not have
significant gap in receipt of care for a certain duration of time. Thus, gap score is an

efficient measure in establishing continuous retention.?

This approach allows the appointments to be closely or widely spaced depending on the

individual needs.®®
Limitations

Though gap-score seems a desirable measure, but it has the challenges of computational
assessment, as its difficult to assess the retention based on the patients who have more

often gaps in care. 2°

3.2.2.4 SCHEDULED VISITS
Sixteen definitions have used scheduled visits as a component in their definitions.5% 54 %8

60, 64, 66, 68, 75, 96, 101, 104, 109, 110, 122, 149

These definitions have conceptualized retention in care based on visits scheduled at

regularly defined intervals,.25 5% 152
Benefits

These measures require less complex data capture and manipulation in the recording of

the measure.?®

Limitations
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PLHIV need different kind of visits due to their diverse and multifactorial needs. Major
inconsistencies exist in the type of appointments which contribute towards patient’s
retention in care. PLHIV have various health and psychosocial issues and seek various
kinds of interactions including appointment with primary care physician, HIV nurse
specialist, HIV pharmacist, laboratory services or subspeciality phlebotomy, public health

clinics for STI testing, social support, and psychological/mental support appointments. 25

29

3.2.2.5 GROUP-LEVEL DEFINITIONS

10 definitions®® 58 59 66, 73, 74,125, 149, 153,154 haye measured retention rate of the patients in

the clinic or program instead of individually for each patient.
Benefits

These measures are useful in comparing retention amongst clinics, countries and cascades

by comparing the proportions of the PLHIV who have attained retention in care.
Limitations

Yet again, retention of individual patients is affected by individual factors, and it is very

important to measure the rate individually.®

Moreover, there is a lot of variability in the numerators and denominators used to calculate

the proportion of patients who are retained.?

3.2.2.6 AMBIGOUS MEASURES
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Three definitions were vague and did not provide much information about the measures
they used.®® 9 % These measures defined retention as suboptimal time to follow-up,

unambiguous visits times and undefined appointment adherence rates.

3.2.3 OTHER MEASURES TO DEFINE RETENTION
COMPOSITE DEFINITION

Three definitions % 113121 provided an overall impact of the patient’s status and prognosis
in an individual, considering the severity of symptoms and clinical outcomes. But they are
difficult to measure in outpatient clinics, and emergency visits. These definitions are more

sophisticated measures and more feasible to be used in a trial. 3 3°

POST PARTUM RETENTION IN HIV POSITIVE WOMEN

Out of the total, seven studies 47-54 57:63,105,106,and 109(1 1 94 defined differently for expecting
women/postpartum mothers and infants.

Pregnancy is not associated with disease progression in HIV positive women, but many
women are lost to HIV care postpartum due to the increased emotional and physical
distress.!> This may result in viral rebound and poorer outcomes for both the mother and
infant. Additionally, treatment interruptions can lead to the development of drug resistance
and increase rates of vertical transmission in the setting of breast feeding.,.2*>*>" and more

advanced disease has been associated with infant morbidity and mortality.2*
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Table 3: Pros and cons and recommendations of components of the definitions

COMPONENTS PROS CONS RECOMMENDATIONS
= Can be =Limited in = Needs a minimum
individualized standardization. standard for all patients
Follow up time  based on patients for easy comparison but
needs. should be individualized

based on patients needs.

= Easy to track

= Difficult to .

More elaboration on what

patients. account for kind of visits should be
= Allows patients who considered for patients to
Clinical visits ~ comparison moved location be retained in care.
between patients = Does not include
and clinics. overall HIV
management.
= Ensures the = Cannot = |t is important to ensure

adherence to ART

Adherence to

ART therapy.

encompass the
patient overall

health care and
outcomes

that patients are receiving
HIV care visits along
with ART therapy.

= Convenient to
track overall

= Patients becomes =
lost to follow up

Electronic data bases
should be ensured

Administrative  health. if moved location  globally so that patients
records *» Patients’ records without notice. record is easily accessible
are easily without restriction of time
available and location.
= Accurate = Patients still need = Viral load assays and
depictions of HIV care visit CD4 counts should be
health status » [naccurate ensured at a standard time
depiction of and data should be
health if patients  available along with
Laboratory S
records go more oftento  patients’ health record.
emergency
= Resource
demanding
= Variable with test
sensitivity.
= Computationally = Can show falsified = Clarification should be
convenient results due to ensured in which visits
Visit counts = Less missed, cancel and  should count towards
administrative emergency visits.  patients’ retention in care.
burden
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= Easy patients

follow up
= Can ensure = Difficult = Needs to ensure that
patients is computationally patients are retained to
making regular = Patients may care according to their
Gap score visits according attend less visits needs.
to their needs than needed and

still considered as
retained in care.

= Easy to account = Lots of visit types = Standardization on which

Scheduled and keep track of  come under visits should be
visits Patients’ scheduled visit considered for retention
retention
= Comparison = Lacks the = More clarification on
Group-level amongst clinics individual numerators and
and retention denominators
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CHAPTER 4:
DISCUSSION
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4:0 DISCUSSION

This review is the first to summarize the definitions of retention in HIV care. We identified
59 definitions in 50 published eligible studies. Both within and across studies, there is no
consistency evident amongst the different definitions, in terms of referencing, terminology
used, time intervals, duration of follow-up, along with endpoints. This review highlights
where agreement is needed including i) the time of follow -up visits ii) what kind of visits
to measure for retention iii) how to keep track of visits iv) unclarity in the information v)

type of count of visits v) terminology of the definitions.

We identified ten components that are used across the studies to define retention. We
further categorized the components into six categories based on the similar characteristics,
to find which components need to be standardized. The components used to present the
methods of measuring retention are kept broad, so some of the components of the retention
definitions sound similar, for example clinic visit, administrative record and scheduled
visits. We left those components come under the same terminology as used in the studies
on purpose, for example clinic visit and scheduled visit both might mean a scheduled visit
with an HIV care provider, but it needs further clarification both in terminology and
description. It may not be perfectly obvious what the difference between them is, and
further it is unclear whether all authors have used these terms in the same context. Because

of this ambiguity between the definitions, we chose to present more detailed components.
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The need for a standard measure of retention has been always a focus of researchers in the
field of HIV care cascade. 25 2% 33 34 40414243150 prayious studies have been conducted to
compare multiple measures of retention including missed and kept visits, gap scores, visit
constancy and appointment adherence, and HRSA(Human Resources and Services
Administration)and determined all the measures were predictive of viral suppression. 3%
43, 150, 158 These studies and definitions provide evidence that retention measures
significantly affect the health outcomes, but none of the studies was able to prefer any
measure over the others. The need for standardization is still a gap for comparison of

retention data across studies and countries.*°

Mcclarty et al., 2021 conducted a HIV care cascade cross-sectional study to estimate the
local needs to improve service coverage within Manitoba, due to lack of standard
definitions available data was not recorded for in time point measurement of estimates.
They developed lenient to moderate definitions with consensus with HIV care providers
and experts in the field to measure retention data as available from the record. These efforts

again highlights the need of standard definition. %’
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4.1 STEPS TOWARDS A STANDARD DEFINTION (FUTURE IMPLICATIONS)

Retention in care is predictive of health outcomes in PLHIV.3* 1 |ts assessment requires
a need to at least develop a minimum set of criteria. A standard and consensus definition
is needed to ascertain the outcomes which gauge the needs from the individualistic
perspective, along with the specific context and objectives of the researcher and clinician.
The development of the standard globally agreed-upon definition should be through an
iterative review process with feedback from the HIV programs experts across the globe
with definitions and the components presented to providers and researchers .The
definitions should be reviewed after the provided feedback on whether the definitions
reflect clinical realities and their experience in providing care, until a consensus can be
reached on final definition for retention in care.!” A final consideration towards a standard
definition, emphasizes on clarity and standardization of the terminologies and measures
must be taken. The focus should be on the standardization of the components more

frequently used in the definitions provided in this review.

A standard definition should fulfill the criteria of being flexible and easy to use in
different setting and circumstance, keeping in mind the diversity of infrastructure across
settings and countries.*® The resources to measure retention should be readily available
at the point of care.?* Moreover, the final agreed upon measure must be sensitive to capture
patient ‘retention behavior’s as regular users, sporadic users, and nonengagers and

providing them with needed interventions and supports based on the standard measure. 2
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As a further step to improve data accuracy, timeliness, availability of patient record, and
decrease data duplication or loss, emphasises should be placed on electronic health record
(EHR), so that the record for any kind of appointment is easily linked to the patients record

and loss of patients due to patients transfers to other clinics is minimized.14°

4.2 STRENGTHS

The strength of this review is embedded within the novelty of summarising the range of
retention definitions available in RCTs. We included definitions from RCTs within the
overview of studies* and supplemented these with the definitions from updated search by
replacing the search term systematic review to RCT. The review was conducted with a

strong systematic review methodology to minimize opinion bias and subjectivity.

Second, as the main purpose of this review is to extract definitions verbatim from RCTSs,
but other relevant information (e.g., funding source, country of trial, population of study),
were extracted as well, suggested by PRISMA-ScR, to elaborate which definitions are

more effective under which circumstances.

4.3 LIMITATIONS

Our review does have some limitations, which need to be considered. The overview of

systematic reviews only included English language systematic reviews. This may have
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introduced some publication bias. However, the updated searches included systematic

reviews in all languages.

Another limitation of our review is that based on our findings, we cannot recommend a
standard definition of retention. The purpose of our review was to summarize of definitions
of retention in HIV care used in RCTs and what are pros and cons of the different
definitions. This work is a step towards future research seeking HIV stake holders’ views
on a standard definition Our review provided a summary of the definitions and reviewed
the components, to support their usage, moreover, this work does not provide whether
specific definitions were related with better retention outcomes than others. This was

limited due to the diversity of definitions which precluded synthesis.

4.5 CONCLUSION

This is the first comprehensive systematic review of the definitions used for retention
measures in HIV care.

This review provides a compilation of existing definitions of retention in HIV care in the
randomized controlled trials. In summary, we report very little consensus regarding
definitions of retention in HIV care in the research literature. We report and compare
definitions of retention so researchers can weigh their definitions with the body of
definitions, with the ultimate aim of motivating the research community to establish a clear
and unambiguous definition. This work will provide resource for researchers to

recommend a definition of retention. Future research is needed to seek practitioners’ views
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on the most unambiguous, explicit definition of retention. This is only a first step in

research towards a standard definition of retention.
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Appendix 1

Full Literature Search Strategy

Database: CINAHL via EBSCOhost Research Database

S3

S4

S5

S6

S7

S8

S9

(MH "Randomized controlled trials")

(MH “Patient Compliance+”) OR (MH "Treatment Refusal’) OR (MH

"Medication Compliance™)

(MH "Research Subject Retention")

(MH "Research Dropouts™) OR (MH "Patient Dropouts")

(MH "After Care")

adhere* OR nonadhere* OR complian* OR uncomplian®* OR retention OR dropout
OR lost to follow-up OR attrition OR treatment refusal OR persistence OR non-

persistence OR initiat* OR start* OR uptake

S2 OR S3 0OR S4 OR S5 OR S6

(MH "Human Immunodeficiency Virus+")

(MH "HIV-Infected Patients+") OR (MH "HIV Infections+")

S10 HIV OR human immun* deficiency virus

S11 S8 OR S9 OR S10
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S12 (MH "Antiretroviral Therapy, Highly Active")

S13 antiretroviral therapy OR antiretrovirals OR antiretroviral treatment OR anti-HIV
agents OR anti-retroviral agents OR Highly Active Antiretroviral Therapy OR

HAART

S14 S12 OR S13

S15 S1 AND S7 AND S11 AND S14
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Database: Cochrane Central Register of Controlled Trials (CENTRAL)

Search Strategy:

adhere* OR nonadhere* OR complian* OR uncomplian* OR retention OR dropout OR
lost to follow-up OR attrition OR treatment refusal OR persistence OR non-persistence OR
initiat* OR start* OR uptake in All Text AND HIV OR human immun* adj2 deficiency
virus in All Text AND antiretroviral therapy OR antiretrovirals OR antiretroviral treatment
OR anti-HIV agents OR anti-retroviral agents OR Highly Active Antiretroviral Therapy

OR ART OR HAART in All Text

Database: Embase

Search Strategy:

1 randomized controlled trial.mp. or "exp randomized controlled trial"/

2  (complian* or uncomplian*).mp. or exp "medication compliance"/

3 retention.mp.

4 dropout.mp. or exp "patient dropout"/

5 (los* adj2 to follow up).mp. [mp=title, abstract, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword,

floating subheading word, candidate term word]
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6 attrition.mp.
7 (adhere* or nonadhere*).mp. [mp=title, abstract, heading word, drug trade name,

original title, device manufacturer, drug manufacturer, device trade name, keyword,

floating subheading word, candidate term word]

8

9

10

11

12

13

14

15

treatment refus*.mp. or exp "treatment refusal”/

persistence.mp.

initiat*.mp.

start*.mp.

uptake.mp.

2or3ord4or5or6or7or8or9orl0orllorl?

(HIV or human immune-deficiency virus or human immuno-deficiency virus).mp.

exp "human immunodeficiency virus"/ or exp "human immunodeficiency virus

infection™/ or exp "human immunodeficiency virus infected patient"/

16

17

18

19

20

21

22

23

24

14 or 15

antiretroviral therapy.mp. or exp "antiretroviral therapy"/

antiretrovirals.mp.

antiretroviral treatment.mp.

exp "antiretrovirus agent"/

highly active antiretroviral therapy.mp. or exp "highly active antiretroviral therapy"/
(ART or HAART).mp.

17 or 18 or 19 or 20 or 21 or 22

1 and 13 and 16 and 23
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25  limit 24 to yr="2018 -Current"

Database: PsycINFO via Ovid

Search Strategy:

1 randomized controlled trials.mp. or exp randomized controlled trials/
2 exp "compliance"/ or exp "treatment compliance"/

3 (complian* or uncomplian®).mp.

4 dropout.mp. or exp "treatment dropout"/

5 retention.mp.

6 attrition.mp. or exp "experimental attrition"/

7  (los* adj2 to follow up).mp. [mp=title, abstract, heading word, table of contents, key
concepts, original title, tests & measures]

8 adhere*.mp.

9 treatment refus*.mp. or exp "treatment refusal"/

10 persistence.mp.

11 initiate.mp.

12 start*.mp.

13 uptake.mp.

14 nonadherence.mp.

15 2or3ordor5o0or6or7or8or9orl0orllorl2orl3ori4
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16  HIV.mp. or exp "HIV"/

17 (human immunodeficiency virus or human immune-deficiency virus or human
immuno-deficiency virus).mp.

18 16or17

19 exp "drug therapy"/

20 (antiretroviral or antiretroviral therapy or antiretroviral treatment or ART or
HAART).mp.
21 190r20

22 1land15and 18 and

23 limit 22 to yr="1995 -Current"

*khhhhkhkhkkkhkhkhkhihhikhkhkkkhkhihiiiix

Database: PubMed

Search Strategy:

(randomized controlled trial) AND (adhere* OR nonadhere* OR complian* OR
uncomplian®* OR retention OR dropout OR lost to follow-up OR attrition OR treatment
refusal OR persistence OR non-persistence OR initiat* OR start* OR uptake) AND (HIV
OR human immune-deficiency virus OR human immuno-deficiency virus) AND

(antiretroviral therapy OR antiretrovirals OR antiretroviral treatment OR Highly Active
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Antiretroviral Therapy OR ART OR HAART OR anti-HIV agents OR anti-retroviral

agents) Filters:

MeSH headings [mh], captured via ‘All Fields’ search:

patient dropouts / patient compliance (patient adherence/nonadherence) / treatment
adherence and

compliance (therapeutic adherence/compliance) / medication adherence
(nonadherence,

compliance/noncompliance) /lost to follow-up
HIV / anti-HIV agents / anti-retroviral agents / antiretroviral therapy, highly active

(HAART)

randomized "randomized controlled trial"[Publication Type] OR "randomized

controlled trial controlled trials as topic"[MeSH Terms] OR "randomized controlled
trial"[All Fields] OR "randomised controlled trial”[All Fields]

retention "retention (psychology)"[MeSH Terms] OR (“retention"[All Fields]
AND "(psychology)"[All Fields]) OR "retention (psychology)"[All
Fields] OR "retention"[All Fields]

lost to follow-up  "lost to follow-up”[MeSH Terms] OR ("lost"[All Fields] AND

"follow-up"[All Fields]) OR "lost to follow-up"[All Fields] OR
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attrition

treatment refusal

HIV

human

immune-

deficiency

virus

immuno-

deficiency

("lost"[All Fields] AND "follow"[All Fields] AND "up"[All Fields])
OR "lost to follow up"[All Fields]

"tooth attrition"[MeSH Terms] OR ("tooth"[All Fields] AND
"attrition”[All Fields]) OR "tooth attrition"[All Fields] OR
"attrition"[All Fields]

"treatment refusal”"[MeSH Terms] OR (“treatment"[All Fields] AND
"refusal”[All Fields]) OR "treatment refusal”[All Fields]
"hiv"[MeSH Terms] OR "hiv"[All Fields]

"humans”[MeSH Terms] OR "humans"[All Fields] OR "human"[All
Fields]

"immunologic  deficiency syndromes"[MeSH Terms] OR
("immunologic"[All Fields] AND "deficiency"[All Fields] AND
"syndromes"[All  Fields]) OR  "immunologic deficiency
syndromes"[All  Fields] OR ("immune"[All Fields] AND
"deficiency"[All Fields]) OR "immune deficiency"[All Fields]
"viruses"[MeSH Terms] OR "viruses"[All Fields] OR "virus"[All
Fields]

"immunologic  deficiency syndromes"[MeSH Terms] OR
("immunologic"[All Fields] AND "deficiency"[All Fields] AND
"syndromes"[All  Fields]) OR  "immunologic  deficiency
syndromes"[All  Fields] OR ("immuno"[All Fields] AND

"deficiency"[All Fields]) OR "immuno deficiency"[All Fields]
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therapy

treatment

Highly  Active
Antiretroviral

Therapy

ART

HAART

anti-HIV agents

"therapy"[Subheading] OR  "therapy"[All Fields] OR
"therapeutics”"[MeSH Terms] OR “therapeutics"[All Fields]
"therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All
Fields] OR "therapeutics"[MeSH Terms] OR “therapeutics"[All
Fields]

"antiretroviral therapy, highly active"[MeSH Terms] OR
("antiretroviral"[All Fields] AND "therapy"[All Fields] AND
"highly"[All Fields] AND "active"[All Fields]) OR "highly active
antiretroviral therapy"[All Fields] OR ("highly"[All Fields] AND
"active"[All Fields] AND "antiretroviral'[All Fields] AND
"therapy"[All Fields])

"art"[MeSH Terms] OR "art"[All Fields]

"antiretroviral therapy, highly active"[MeSH Terms] OR
("antiretroviral"[All Fields] AND "therapy"[All Fields] AND
"highly"[All Fields] AND "active"[All Fields]) OR "highly active
antiretroviral therapy"[All Fields] OR "haart"[All Fields]

"anti-hiv  agents"[Pharmacological ~ Action] OR  "anti-hiv
agents”"[MeSH Terms] OR (“anti-hiv"'[All Fields] AND "agents"[All
Fields]) OR "anti-hiv agents"[All Fields] OR ("anti"[All Fields]
AND "hiv"[All Fields] AND "agents"[All Fields]) OR "anti hiv

agents"[All Fields]
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anti-retroviral "anti-retroviral agents"[Pharmacological Action] OR "anti-retroviral
agents agents"[MeSH Terms] OR ("anti-retroviral”[All Fields] AND
"agents"[All Fields]) OR "anti-retroviral agents"[All Fields] OR
("anti”[All Fields] AND "retroviral”[All Fields] AND "agents"[All

Fields]) OR "anti retroviral agents"[All Fields]

Database: Web of Science

Search Strategy:

#1 TS=(randomized controlled trials)

#2 TS=(adhere* OR nonadhere* OR complian* OR uncomplian* OR retention
OR dropout OR los* follow-up OR attrition OR treatment refusal OR
persistence OR non-persistence OR initiat* OR start* OR uptake)

#3 TS=(HIV OR human immun* deficiency virus)
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#4 TS=(antiretroviral therapy OR antiretrovirals OR antiretroviral treatment OR
anti-HIV agents OR anti-retroviral agents OR ART OR Highly Active
Antiretroviral Therapy OR HAART)

#5 #4 AND #3 AND #2 AND #1
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Appendix 2: Full-Text Screening form

1. Is the study design a randomized controlled trial?
If no, EXCLUDE.
If yes, go to next question.

2. Is the article about includes people diagnosed with HIV of any age?
If no, EXCLUDE.

If yes, go to next question.

3. If the study measures any of the HIV care cascade outcomes: engagement,
initiation, retention to care, and adherence to ART?
If no, EXCLUDE.

If yes, INCLUDE

Appendix 3: Data Abstraction Forms

Study Characteristics

Ref ID

Author

Year

Country
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Country Income level

High-income countries

Upper middle-income countries

Low-middle income countries

Low-income countries

Study design

Trial duration

Patient Characteristics

General population

Gender

Average Age

Special populations

Prisoners

ACB (African, Caribbean, or Black)

people
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Youth

Men who have sex with men (MSM)

People who inject drugs (PWID)

Transgender individuals

Sex workers

Immigrants

Indigenous people

Intervention Characteristics

Brief name of intervention

Describe any rationale, theory, or
goal of the elements essential to the

intervention.

What? Describe the materials and

procedures used.

How provided the intervention ->
Clinicians (nurses, doctors, other

professional health staff)
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Intervention types

Behavioural and education

interventions

Digital intervention

Mixed intervention

Economical intervention

Health system intervention

Peer or community-based

intervention

Pharmacy based intervention

Task-shifting intervention

When and how much the intervention

was delivered?

Retention

Outcome measured

Outcome definitions

Outcome definitions
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Outcome definitions

Is the definition of the outcome cited

References

Time points

Additional notes on the outcome

Appendix 4: Reasons for Studies Exclusion

Reasons N
Full text articles excluded, with 545
reasons
Not a systematic review of 278
interventions
Did not report care cascade outcomes 162
Did not included RCTs 143
Participants were not PLHIV 59
Conference abstract 6
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Appendix 5:
Table 2. Definitions of retention in HIV care in randomized controlled trials(n=59)

No Author, &
Retention definition
year
1. Gosset et The study outcome was a time-varying binary variable “retention
al., 2019 in trial care” (RIC) status, describing whether a patient remained
or not in trial care during the 18-month study period. A patient was
considered to have exited trial care if she/he was 3 months late for
his/her last appointment at the clinic, if she/he transferred out, or if
she/he died.
RIC status in the trial clinics was assessed for each patient every
month from 4 to 18 months after his/her baseline visit (RIC status
was therefore not defined during the first 4 months of follow-up).
A patient lost to follow-up (LTFU) at a given month could re-enter
t
ial care if she/he revisited a trial clinic later.
2. Lubegaet The primary outcome measure was the proportion(participants)of
al., 2015°®  newly detected and enrolled PLHIV in both arms who had attended

their scheduled quarterly pre-ARV care visits at their nearest HC

for at least 6 out of the anticipated 8 visits over a period of 24
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months since enrollment vs those who had missed their scheduled
pre-ARV appointment for 3 or more of the anticipated 8 visits
[categorized as either retained or not retained in pre-ARV care.
3. Chandraet “Sustained retention” was measured as a dichotomous variable,
al., defined as having completed all 12 monthly follow-ups.
2019(a)"
4. Chandraet Retention was measured as a continuous variable, using each of the
al.,2019(b)” 12 monthly follow-up visits as repeated measures.
6
5. Kimetal.,, Short-term retention (retention at 1-month) in ART clinic was
2019° defined as retained if there was a visit between 14-61 days after
their ART start date.
6. Graveset  Adherence to appointment schedule of pediatric and adolescent
al., 20180 patients. Patients were classified as adherent to the appointment
schedule if they returned to the clinic for their most recent
appointment in a number of days that was equal to or less than the
number of ARV pills prescribed at their last appointment.
7. Labhardtet Median time between visits and number of visits attended
al.,2018(a)® according to the study protocol (monthly for usual care and 1.5,3,
! 6,9, and 12 months for same day). If a participant attended a visit

within 7 days of their expected visit schedule (i.e., monthly for
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usual care and 1.5, 3,6, and 9 months for same day), he/she was
considered to have attended the visit according to the protocol.

8. Labhardtet Prespecified secondary endpoints assessed among patients who
al.,2018(b)® remained in care at the 12-month follow-up were changes in CD4
! cell count, hemoglobin level, bodyweight, and occurrence of a new

clinical WHO stage 3 or 4 events.

9. Labhardtet 1-year retention in care that was defined as either the patient or
al.,2018(c)® his/her treatment buddy going to the health facility to get a drug
! refill during the 11 through 14 months after enroliment. It is part

of Lesotho care protocol for patients to send a friend or relative to
pick-up their drugs if they cannot attend personally.

10. Naar-King A primary care visit was defined as care received from a doctor,
etal., nurse practitioner, or physician’s assistant who could monitor CD4
2009% and viral load counts and prescribe HIV medications. A minimum

of quarterly HIV primary care appointments is recommended for
YLH. A gap was defined as no appointments in a three-month
period (quarter).

11. Willis et 3 monthly clinic visit for 12 months.
al., 2019120

12. Fahey et The primary outcome was retention in care with viral suppression
al., 2020 (<1000 copies per mL, the WHO threshold for virological failure)

at 6 months after starting ART. This outcome definition is
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consistent with global treatment as prevention strategies, including
the UNAID Fast-Track targets. Participants who could not be
found after exhaustive tracing efforts were classified as not
retained in care. (i.e., the PEPFAR definition of loss to follow-up
from facility-based care. Following PEPFAR guidelines,
individuals considered not retained in ART care include those who
died, disengaged from care or otherwise stopped ART, or had no
evidence of facility-based care for 28 days or more after a missed

appointment.

13. McLaughli The primary outcome was retention with HIV viral load

netal., suppression. Individuals who died became lost to follow-up or
201810 defaulted from treatment were not considered retained.
(<400copies/mL).

14. Wolitski et Retention to follow-up assessments 6- and 18-month follow-up.
al., 2009%

15. Heckman Patients were followed-up at post-intervention, 4-month follow-
etal., up, and 8-month follow-up.
20062

16. Pascoe et Twelve-month retention was defined as being listed as retained in
al., 2019 TIER.Net defined as not transferred, become lost-to-follow-up

(failure to attend the clinic within 90 days of a scheduled ART
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visit), or died at 12 months. A patient could be retained without
initiating ART. We considered those without a viral load as not
suppressed and those who transferred as not retained.

17. Gwadz et Based on national guidelines, we assessed whether the participant
al., 20158 attended at least one HIV primary care visit in the previous 6

months from the T3 MRF.

18. Tukei et The primary outcome was retention in ART care defined as the
al., proportion of participants remaining in care 12 months after study
2020(a)"® enrollment. The primary outcome of retention in ART care

considered both death and loss to follow-up (LTFU) as attrition.

19. Tukeiet The proportion of participants retained in the study model of care
al.,2020(b)” (study arm) after 12 months, is defined as participants alive and
3 continuously receiving ART at 3- or 6-monthly intervals in the

same study arm as at enrollment in the study. This secondary
outcome of retention in the study arm considered all participants
who died, were LTFU, who transferred out to other facilities, and
those transitioning off the arm due to needing more frequent
dispensing of ART for clinical reasons as losses to the arm.
Participants who missed a pick-up date for their ART medication
for more than 90 days after the last missed appointment and who
were not known to have transferred out to another facility or

service or died were considered LTFU.
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20. Sabinetal.,, A composite outcome “full retention,” defined as meeting three
2020(a)*'®  criteria: (1) attended all scheduled visits over the intervention
period, pre-and post-delivery (within one month of scheduled
appointment); (2) collected ART medications at each visit; and (3)
delivered at the study hospital. We also measured the components
of the composite measure separately and by major time periods:
attendance at all scheduled visits in the pre-delivery period,
attendance at all scheduled visits in the post-delivery periods, and
delivery at the study hospital.
21. Sabinetal., “Visit retention,” reflected the degree to which visits were
2020(b)!*®  completed, was measured by the proportion of all scheduled visits
which were attended (for the full intervention period and again for
pre-and post-delivery periods separately), and “postpartum
retention,” which measured retention at 3 months postpartum,
defined by participants missing < 1 monthly clinic visits among the

3 possible post-delivery monthly visits.

22. Khanetal.,, The combined endpoint was defined as the date when either non-
2020(a)® retention in care or elevated viral load (VL) occurred, and survival

time was the minimum of the times from enrolment to any events

qualifying for non-retention or elevated VL. The operational

definitions of the primary endpoints, retention, and viral
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suppression were established according to the definitions outlined
by the Eswatini Ministry of Health Integrated HIVV Management
Guidelines 2015.
23. Khanetal., a. Participant is classified as retained in HIV care if they are a)
2020(b)® alive and b) have not stopped treatment, whereby either:
a). [End of the Study periods]- [Last Visit date] <90 days: or
b). [Next appointment date]- [End of the study period]> (within 30
days).
Time to non-retention was the last date at which the first of the
above defining events occurred.
24. Maskew et Initiation of ART withinl month(28days) and retention on ART 8
al., 2020%°  months after study enrollment (composite outcome). Seven days is
WHO’s definition of “rapid” initiation. Retention is measured a
shaving an observed clinic visit in either the patient’s paper record
or the site’s electronic patient register between 5 and 8 months after
study enrollment. Eight months wa selected to allow up to 1 month
to initiate ART,6 m months of follow-up after treatment initiation,
and up to 1 month to return for the 6-month routine clinic visit.
Patients with no evidence of a clinic visit or laboratory test between

5 and 8 months after study enrollment were assumed lost to follow-

up.
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25. Graves et Individual-level primary outcomes included 1) the retention in care
al., 20180  of pediatric and adolescent patients, and. Patients were classified
as retained in care if they attended any ART clinic appointment at
least once over the last 3 months of the study period, from 1
January 2015 to 31 March 2015. Any patients who transferred out
to another facility were excluded.
26. MacGowan Receipt of healthcare at an HIV clinic at baseline and the 3-month
etal., assessment.
2015%
27. Rotheram-  The number of medical visits during the past year.
Borus et
al., 2012%
28. Shermanet Retention in care was calculated as the number of participants in
al., 2020™* care at the clinic at the time of the follow-up visit divided by the

total number of patients enrolled in the treatment arm.

29. Gardneret The primary outcomes were a binary visit constancy measure (at
al., 2014%"  least 1 kept visit with an HIV primary care provider in 3
consecutive 4-month intervals), and a visit adherence measure

(number of kept appointments in 12 months divided by the total

number of scheduled appointments, excluding cancellation.
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30. Neduzhko
etal.,
2020

31. Wagner et
al., 2021°

32. El-Sadr et
al., 201714

33. Rosen et
al., 2019

34. Fattietal.,
2020(a)%

Retention is defined as at least one additional HIV clinical visit

within 6 months after linkage to HIV care (yes/no).

Participants were determined to be “in care” if they had attended
their most recent scheduled routine care visit or had been seen by
their provider in the past 6 months; this binary variable
representing HIV care retention

Continuity in care was defined as the proportion having evidence
of a clinical visit (i.e., a CD4+ cell count or viral load test data in
the Surveillance Database) in 4 of the prior 5 quarters.

We defined patient as “retained” if the patient initiated within 28
days(ref) of enrollment and a clinic visit was made or a viral load
test observed between 5 and 8 months after enrollment, allowing a
broad window for irregular visit schedules.

Participants not arriving for the scheduled 12-month visit were
considered retained if collecting ART within 90 days after the
appointment date. For the secondary outcome of retention in the
study arm, participants were considered not retained if
transitioning off the study arm for any reason including death,

LTFU, transfer to another clinic, or required increased ART

dispensing frequency. VS was defined as VL,1000 copies/ml.
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35. Fattietal., Retentionin ART care was defined as 1-participant attrition, where
2020(b)!%®  attrition was defined as either death (all-cause) or loss to follow-
up (LTFU). Participants were considered not retained if
transitioning off the study arm for any reason including death,
LTFU, transfer to another clinic, or required increased ART
dispensing frequencies was defined as VVL,1000 copies/ml.
36. Fattietal.,, The proportion of participants remaining in ART care 12 months
2020(c)!%8  after enrollment by intention-to-treat (ITT). LTFU was defined in
all arms as no ART collection for .90 days after the last missed
scheduled ART collection date. Participants not arriving for the
scheduled 12-month visit were considered retained if collecting
ART within 90 days after the appointment date.
37. Robbinset 6-month suboptimal follow-up (no arrived appointment for >6
al., 2012%  months).
38. Mavhuet  The proportion of participants who were not retained in-clinic
al.,2020° services stratified according to the WHO definition of retention in
HIV care
39. Auldetal.,, ThekeyHIV care retention indicator used for monitoring purposes
2020148 was the rate of loss to follow-up (LTFU) per 100 person-years.
LTFU was defined as being > 60 days late for a scheduled

appointment, per Botswana guidelines.

100



M.Sc. Thesis-N. Rehman; McMaster University — Health Research Methods, Evidence,
and Impact

40.

41.

42.

43.

44,

45,

Dulli et al.,

20200

Konkle-
Parker et
al., 20148
Mbuagbaw
etal.,
2012%8
Norton et
al., 2014%
Samet et
al., 2019%
Goodrich
etal.,

2021%

If a participant failed to return after a scheduled visit for more than
28 days, the date of the missed visit was the date of loss to care
recorded, unless death or transfer of service was documented
before the missed visit. For a small number of patients, their first
missed scheduled visit was scheduled on or within 28 days before
study enrollment. If the participant missed this first scheduled visit
by more than 28 days, he or she was assigned a retention time of
0, consistent with the President’s Emergency Plan for AIDS Relief
(PEPFAR) indicator definitions.

Adherence to care, or visit constancy, while on study defined as at
least one kept HIV medical visit in each third of the year following
baseline assessment.

Participants who came for scheduled clinic visits.

Appointment attendance rates.

One or more visits to HIVV medical care in two consecutive 6-

month periods) within 12 months of enrollment.

Participant seen within 3 months of their last scheduled clinic visit

or Co-op meeting).
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46. Byonaneby Attending appointments within 3 working days of the scheduled
eetal., visit. Appointment keeping at 12 months.
2021°2
47. Sarnaetal., Retention in care was assessed at 3-time points: at delivery, 6
20197 weeks postpartum, and14 weeks postpartum. Participants who
delivered at the health facility where they received PMTCT
services, or at another health facility, or for whom there was
information of a home delivery and pregnancy outcome were
considered retained. at delivery. Participants who completed
their6-week PNC visit or had their baby tested for HIV (PCR test)
or had the baby immunized at 6 weeks were considered retained at
6 weeks postpartum. Participants who had their baby im-
immunized at 14 weeks were considered retained atl4 weeks
postpartum.
48. Myeretal.,, The primary trial outcome was a composite endpoint of women's
201882 retention in ART care and VS (VL < 50 copies/ml based on VL
testing at trial measurement visit) at 12 months postpartum.
Retention in care at 12 months postpartum was measured using
routinely collected medical records and defined as evidence of an
HIV-related clinical contact from the period 9-18 months post-

partum Data used to define a clinical contact came from routinely
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collected records of ARV dispensing, HIV-related laboratory
testing, and clinical care visits.
49. Fayorsey et The primary outcome, mother-infant attrition, was defined as the
al., 2019%  proportion of mother-infant pairs not retained in the clinic at 6
months postpartum because of mother or infant death or loss to
follow-up (LTFU). LTFU was defined as no documented clinic
attendance at 6 months postpartum in the 3 months prior to or after
the 6-month scheduled visit. Maternal clinic attendance was
measured through attendance at an ANC or HIV care visit, and
infant attendance through attendance at HEI visit, as documented
in medical records and registers. We calculated retention among
mother-infant pairs at 6 months postpartum to compare outcomes
with other r ports in the literature. We defined retention as the
complement to attrition (percent attrition + percent retention =
100%).23 Women reported to have transferred to another HF were
verified through a phone call, and these subjects were classified as
retained in outcome measures
50. Odeny et The proportion of women retained in postpartum care—is defined
al., 2019'® as a documented return for at least one visit at the PMTCT,
postnatal, or general HIV care clinic within 8 weeks after delivery.
51. Janieetal.,, The proportion of HIV-positive infants who initiated antiretroviral

2018126 therapy that was retained in care at 90 days of follow-up. Patients
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were considered retained in care at 90 days if they had visited the
health facility within the previous 30days.
52. Kinuthiaet On-time clinic visit attendance during follow-up to 12 and 24
al., 2021%%  months postpartum was defined as the proportion of scheduled
clinic visits attended on time.
53. Royetal., Time to first late drug pickup: “Twelve-month cumulative
2020™ incidence of first missed drug pickup.” Late drug pickup defined
as >7 days late.
54. Basset et Linkage to and initial retention in care at 12 months, defined as the
al., 2016’*  proportion of patients with less than 60 consecutive days without
ART at any point during follow-up.
55. Hoffmanet The primary outcome was retention in care at 12 months, defined
al., 2021 as the proportion of patients with less than 60 consecutive days
without ART at any point during follow-up.
56. Cassidyet “Retention in care” at 24 months was defined as any ART
al., 2020”  collection (AC or clinic visit) at 24 months or within three months
thereafter. If the last documented AC or clinic attendance was 12
months or more after the participant’s first study visit, they were
considered retained in care at 12 months.
57. Cassidy et  Retention in AC care” was defined as attending the scheduled AC

al., 2020  24-month visit. AC patients who missed an AC visit by more than
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Drain et al.,
58. 20211%
59. Foxetal,
201978

five days but were allowed to return to the AC were not considered
retained.

Retained in care was defined as collecting ART at the study clinic
or a community pick-up point between 44 weeks and 56 weeks
after enrolment.

Retention in care at 12-months after eligibility for ACs (Adherence
Clubs) or Decentralized Medication Delivery (DMD) is defined as
100%—% attrition, with attrition as the sum of reported deaths, loss
to follow-up, and transfers. Loss to follow-up was defined based
on clinic definitions—failure to attend the clinic within 90 days of

a scheduled appointment).
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