W) Check for updates

Received: 9 June 2023 Revised: 3 August 2023 Accepted: 25 August 2023

DOI: 10.1002/rmv.2479

REVIEW WILEY

Impact of differentiated service delivery models on retention
in HIV care and viral suppression among people living with
HIV in sub-Saharan Africa: A systematic review and
meta-analysis of randomised controlled trials

George M. Bwirel? | Belinda J. Njiro>* | Harieth P. Ndumwa®>¢ |
Castory G. Munishi’ | Bonaventura C. Mpondo® | Mathew Mganga® |
Emmanuel Mang'ombe!® | Muhammad Bakaril! | Raphael Z. Sangeda® |
Christopher R. Sudfeld'? | Japthet Killewo®

1Department of Pharmaceutical Microbiology, School of Pharmacy, Muhimbili University of Health and Allied Sciences, Dar es Salaam, Tanzania

2Department of Microbiology, Immunology and Transplantation, Rega Institute for Medical Research Clinical and Epidemiological Virology, Institute for the Future,
KU Leuven, Leuven, Belgium

3Department of Epidemiology and Biostatistics, School of Public Health and Social Sciences, Muhimbili University of Health and Allied Sciences, Dar es Salaam,
Tanzania

“Division of Epidemiology and Biostatistics, School of Public Health, University of the Witwatersrand, Johannesburg, South Africa
SDepartment of Community Medicine, Muhimbili University of Health and Allied Sciences, Dar es Salaam, Tanzania

éCentre for International Health, Department of Global Public Health and Primary Care, University of Bergen, Bergen, Norway
“Department of Pharmaceutics and Pharmacy Practice, Muhimbili University of Health and Allied Sciences, Dar es Salaam, Tanzania
8National AIDS Control Program, Ministry of Health, Dodoma, Tanzania

“President's Office-Regional Administration and Local Government, Dodoma, Tanzania

1%Department of Microbiology and Parasitology, School of Medicine and Dentistry, University of Dodoma, Dodoma, Tanzania
1Department of Internal Medicine, School of Medicine, Muhimbili University of Health and Allied Sciences, Dar es Salaam, Tanzania

12Department of Global Health and Population, Harvard T.H. Chan School of Public Health, Boston, Massachusetts, USA

Correspondence
George M. Bwire. Abstract
Email: georgebwire@gmail.com Differentiated service delivery (DSD) models, such as adherence clubs (ACs), are

client-centred approaches where clinically stable people living with HIV (PLHIV)

Funding information
Fogarty International Center of the National meet to receive various services, including psychosocial support, brief symptoms
Institutes of Health, Grant/Award Number:

DA3TW009775 screening, and refills of antiretroviral medications, among others. We conducted a

review to assess the impact of DSD models, including ACs, on sustaining retention in
care (RC) and achieving viral suppression (VS) among PLHIV in sub-Saharan Africa.
The review protocol was registered in PROSPERO (CRD42023418988). We
searched the literature from PubMed, Scopus, Web of Science, Embase and Google
Scholar from their inception through May 2023. Eligible randomised controlled trials
of adherence clubs were reviewed to assess impact on retention and viral sup-

pression. Random effect models were used to estimate the risk ratios (RR) and 95%

confidence intervals (Cl). The literature search yielded a total of 1596 records of

Abbreviations: AC, adherence club; ART, antiretroviral therapy; ARV, antiretroviral; DSD, differentiated service delivery; RC, retention in care; SoC, standard of care; VS, viral suppression.

Rev Med Virol. 2023;33:2479. wileyonlinelibrary.com/journal/rmv © 2023 John Wiley & Sons Ltd. 1 of 12
https://doi.org/10.1002/rmv.2479


https://doi.org/10.1002/rmv.2479
https://orcid.org/0000-0002-4867-7200
mailto:georgebwire@gmail.com
https://orcid.org/0000-0002-4867-7200
http://wileyonlinelibrary.com/journal/rmv
https://doi.org/10.1002/rmv.2479
http://crossmark.crossref.org/dialog/?doi=10.1002%2Frmv.2479&domain=pdf&date_stamp=2023-09-01

BWIRE ET AL

2 of 12
4|—Wl LEY

KEYWORDS

1 | INTRODUCTION

In 2021, approximately 38.4 million people globally were living with
HIV, of whom 1.5 million became infected in 2021. A total of 28.7
million (74.7%) were accessing antiretroviral therapy (ART).® Sub-
Saharan region continues to be the most affected region by HIV
with approximately, 25.6 million people living with HIV (PLHIV).2 To
end the AIDS epidemic by 2030,% the Joint United Nations pro-
gramme on HIV/AIDS (UNAIDS) set the 95-95-95 target in 2014,*
that aims for HIV testing, treatment, and viral suppression rates all to
exceed 95% by 2025. Data shows countries especially with limited
resources and poor health systems are struggling to achieve the 95-
95-95 targets. Factors limiting access and retention to care at the
patient level include congestion in health care facilities with long
waiting hours and spending long hours to reach the nearest clinic,
transportation cost to collect antiretroviral medications and
attending clinic appointments, time conflict between attending HIV
clinic and work and community and self-stigmatisation®® remain to
be the main challenges with negative impact on retention in HIV care
and adherence to lifelong ART.”

The World Health Organization (WHQO) recommends the imple-
mentation of Differentiated Service Delivery (DSD) models,® espe-
cially for clinically stable individuals living with HIV.? It has been
shown that DSD models help in reducing unnecessary burden on HIV
health care system.'® Adherence clubs (ACs) are one of the DSD
model that has been implemented in different countries in sub-
Saharan Africa.''? Generally, adherence clubs are comprised of
20-30 PLHIV, who meet every 2-3 months at health facilities or
community locations, during off-hours (evening or weekends).!?
During adherence club meeting, in programs participants may receive
group psychosocial support, brief symptoms screening, re-fills of their
ART medications and other interventions.'?*® These ACs are
managed by lay staff or community health care worker or a health
care provider. Furthermore, some ACs can allow members to choose
between decentralised medication delivery, including picking at

which 16 randomised clinical trials were determined to be eligible. The trials were
conducted in diverse populations among adults and children with a total of 13,886
participants. The RR between any DSD models and standard of care (SoC) was 1.09
(95% Cl: 1.08-1.11, 1% 0%, p: <0.96) and 1.01 (95% Cl: 1.00-1.02, I%: 0%, p: <0.85)
for RC and VS, respectively. The RR between ACs and SoC was 1.01 (95% Cl: 0.96-
1.07, I%: 84%, p: <0.01) and 1.02 (95% Cl: 0.98-1.07, I%: 77%, p: <0.01) for RC and
VS, respectively. DSD models, including ACs, show comparable effectiveness to SoC
in maintaining care and achieving viral suppression for stable PLHIV. To maximise
adoption, an implementation science approach is crucial for designing effective

strategies and overcoming challenges.

adherence clubs, adherence to antiretroviral treatment, retention in HIV care, sub-Saharan
Africa, viral suppression

locations other than the clinic pharmacy or at the clinic pharmacy.©
Club members can be referred from the AC to a health care facility in
case of acute illness or positive symptom screening or become
pregnant or on the basis of a patient's decision.

The impact of implementing DSD such as ACs include an
expanded access to ART, sustained retention in HIV care, reduced
late ART pick-up, attainment and sustaining of viral suppression and
decongested primary health facilities.!*"* Ongoing roll-out of ACs in
sub-Saharan African countries, could be seen as part of the effort to
address the problem of poor retention in HIV care and sub-optimal
adherence to ART.2%!5 Therefore, we conducted a review to obtain
a pooled effect of DSD intervention from randomised clinical trials
with a special focus on ACs using studies conducted in the sub-
Saharan Africa region.

2 | MATERIALS AND METHODS
2.1 | Study design and search strategy

This review was registered in The International Prospective Register
of Systematic Reviews (PROSPERO: CRD42023418988). The review
team prepared the protocol according to preferred reporting items
for systematic review and meta-analysis protocols (PRISMA-P).*¢ The
review team searched for articles from PubMed, Embase, Scopus,
Web of Science and Google Scholar, from database inception through
4th May 2023. A search was developed for PubMed with assistance
from the research librarian and adapted to each database. The search
query was developed with the guidance from PRESS peer review of
electronic search strategies'” then adapted to other databases. The
keywords used included ‘adherence clubs’, ‘retention in HIV care’,
‘viral suppression’, ‘adherence’, ‘heterosexual’, ‘decentralised care’,
‘differentiated service’ ‘virologic* response’, ‘people living with HIV’,
‘viral load’ and ‘medication adherence’. The review team used MeSH
(medical sub-heading terms) for PubMed search, while Boolean
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operator ‘AND’ combined both or all of the keywords, while ‘OR’
searched articles containing at least one of the keywords.

2.2 | Study selection

A review team (BJN and GMB) independently conducted title and
abstract screening and performed a full-article screening. Covidence
software (Veritas Health Innovation, Melbourne, Australia) was used
to manage the duplicates and perform title and abstract screening.
During title and abstract screening, we included studies reported on
PLHIV, adherence clubs, decentralised medication delivery, differ-
entiated service delivery, viral suppression, adherence to ART and
retention in HIV care; while with the full-article screening we
excluded studies that were not randomised clinical trials (RCTs),
studies conducted in non-humans and studies not conducted in sub-
Saharan African countries (Figure 1). Disagreements during the

screening process were resolved by a third reviewer (RZS).

2.3 | AQuality of the reviewed studies

Two authors (George M. Bwire and Belinda J. Njiro) evaluated the
quality of studies using version 2 of the Cochrane risk-of-bias tool for

randomised trials (RoB2). The judgement was low risk of bias, high
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risk of bias or unclear risk (some concerns).*®1? Disagreement was

resolved using arbitration by a third reviewer. A total of 16 RCTs

were assessed, of which seven studies had low risk,1%1420-24

12,13,25-28

seven

studies had some concerns,
2930(

and two articles had high risk of

bias. Figure 2).

2.4 | Data extraction and analysis

Data that were extracted from study documents by two independent
authors (George M. Bwire and Belinda J. Njiro), and included infor-
mation on year of publication, country, description of the interven-
tion and control, description of the type of DSD model, retention in
care and sustained viral load suppression and other outcomes of the
interventions (Table 1). Unavailable, unclear information and addi-
tional details were requested from the study investigators. Data were
recorded in Excel spread sheet 2015 (Microsoft Corporation, Red-
mond, WA).

A pooled effect estimate (risk ratio) calculated by comparing the
DSD model or adherence clubs and the standard of care at the 95%
confidence interval (95% Cl), I >75% represented high heteroge-
neity. Estimation of the effect was done using a random effect
model.323% Retention in HIV care was defined as attending the
scheduled visits after 12 months. The viral load suppression was

defined as any viral load count below 1000 copies/mL taken any time

[ Identification of studies via databases/registers and the flow of records screening ]
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FIGURE 1 PRISMA flow chart, describing the process involved in study screening.
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Overall FIGURE 2 Risk of bias assessed using

Barnabas et al.,2020

version 2 of the Cochrane risk-of-bias tool for
randomised trial.
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after 6-months from the baseline. However, we noted the differences
in viral load thresholds from various study settings.

Clinically stable patient” was defined as a PLHIV receiving ART
for at least 6 months with no adverse medication reactions requiring
regular monitoring, no current illnesses or pregnancy, the patient
with two consecutive undetectable viral load measures or CD4
counts above 200 cells/mm® We performed meta-analysis for
studies which compared any DSD or ACs models as an intervention
and standard of care (SoC) as a control, all statistics were performed
using R software version 4.2.3.

3 | RESULTS

3.1 | Characteristics of the included randomised
clinical trials

In total 1596 records were screened for inclusion, of which 16 RCTs
met eligibility criteria.1®11131420-31 The trials included more than
13,800 PLHIV (Table 1). Most of the trials were conducted in South
Africa,12-1422232529.31 \uith most (11 studies) conducted among adult
men and women (>18 years).12714202325-28.30.31 Ty studies were

2229 and three were conducted in

conducted in postpartum women,
mixed adolescent and adult populations (Ferrand et al. 2017%* Mavhu

et al. 2020%! and Roy et al. 2020%) used both adolescents and adult

population, Ferrand et al. 2017%* investigated the impact of differ-
entiated service delivery (DSD) model in children and adult

population.

3.2 | Differentiated service delivery (DSD) models

Ten RCTs'22924-31 compared the retention in care and viral sup-
pression between any DSD model and the standard of care. For viral
suppression the risk ratio (RR) was 1.02 (95% Cl: 0.98-1.07, I*: 77%,
p-value for heterogeneity <0.01) while for retention in HIV care the
RR was 1.01 (95% Cl: 0.96-1.07, I*: 84%, p-value for heterogeneity<
0.01). The RR in terms of retention in care and viral suppression
between the standard of care group (SoP) and intervention group
(ACs) were almost similar (Figure 3).

3.3 | Adherence club models

We describe the impact of ACs in the retention in HIV care, timely

refill and viral suppression. Generally, the ACs comprised of 15-30

11-14,22,23,29,31

members per group, club members could choose the

meeting place either be at the clinic or community locations. Club
members met for 1 hour every 2-6 months~14222329.31 {4 receive

psychosocial counselling, symptoms screening and pre-packed ART
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TABLE 1 Characteristics of the included randomized clinical trials and the risk of bias.

Description of differentiated service delivery (DSD) model

Author Country Population Control

Cassidy et al. South Africa  Adults (>18 years)

The standard of care (SoC)- adherence

Intervention

ACs; (six monthly ART refills)

(2020)*3 clubs (ACs); two-monthly refills
Fatti et al. Zimbabwe Adults (>18 years) SoC; three-monthly refill Three-monthly community antiretroviral refill
(2021)%¢ and and, six-monthly community ART group
Lesotho
Fatti et al. Zimbabwe Adults (>18 years) SoC; three-monthly refill Three-monthly community antiretroviral refill
(2020)%° and, six-monthly community ART group
Barnabas South Africa  Adults (>18 years) SoC with quarterly monitoring and ART Community-based ART initiation and hybrid
et al. and refills (community and clinic) quarterly monitoring
(2020)%° Uganda and ART refills through mobile vans
Ferrand et al. Zimbambwe  Children and SoC Community-based HIV service
(2017)%* adolescents (6-
15 years)
Fox et al. South Africa  Adults (>18 years) SoC ACs
(2021)%?
Fox et al. South Africa  Adults (>18 years) SoC ACs
(2019)*?
Goodrich Kenya Adults (>18 years) SoC Community-based HIV service
et al.
(2021)*”
Hanrahan South Africa  Adults (>18 years) Clinic-based ACs Community-based ACs
et al.
(2019)*
Hickey et al. Kenya Adults (>18 years) SoC Community microclinic social network
(2020)%°
Limbada et al. Zambia Adults (>18 years) SoC Home-based ART delivery and ACs
(2022)28
Mavhu et al.  Zimbambwe  Adolescents and SoC Community model with peer-support
(2020)2* adults (13-
19 years)
Myer et al. South Africa  Adults postpartum SoC ACs
(2022)%2 women
(>18 years)
Odayar et al. South Africa  Adults SoC ACs
(2022)*
Roy et al. Zambia Adolescents and SoC ACs
(2020)** adults (>14 years)
Zerbe et al. South Africa  Adults postpartum SoC ACs
(2020)%° women

medications re-fill. Members who were not able to attend the
meeting in person were allowed to send someone else (treatment
buddy) to collect their ART,*+1423

Roy et al. 2020*! did not use the attendance as the criteria for
being referred to the standard care from the club while two
consecutive buddy pickups were one of the reasons used by Hanra-
han et al. 2019 to exclude participants from participating in the
ACs. Roy et al. 2020 described that members met during off-hours
at the facility (evenings or weekends) to receive medication refills,

symptom screening, and group psychosocial support. In most cases,

the groups were led by lay staff and nurses at the facility with sup-
port from community health workers, nurse/doctor could see pa-
tients, mostly once a year to conduct a clinical assessment and viral
load testing, 11-142223.29.31

Seven studies compared the standard of care (SoC) and adher-
ence clubs (ACs) as an intervention, 11222232931 Cassidy et al.
2020* compared ACs one arm refilling their medications after every
2-month while the other arm participants refilled their ART medi-
cations after every 6-month, Hanrahan et al. 2019** compared clinic
based ACs versus community-based ACs. Limbada et al. 202228
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Study Intervention group Control group Risk ratio 95% CI
Barnabas et al. 2020 306/414 269/426 = 1.17 [1.07; 1.28]
Ferrand et al. 2017 63/94 44/86 ——-— 1.31 [1.02; 1.68]
Fox et al. 2019A 220/231 234/248 B 1.01 [0.97; 1.05]
Fox et al. 2019B 179/180 257/285 |- 1.10 [1.06; 1.15]
Goodrich et al. 2021 168/168 204/209 + 1.02 [1.00; 1.05]
Zerbe et al. 2020 69/77 28/33 —|— 1.06 [0.90; 1.24]
Limbada et al. 2022A 481/485 384/390 % 1.01 [0.99; 1.02]
Limbada et al. 2022B 512/518 384/390 * 1.00 [0.99; 1.02]
Fatti et al. 2021A 71/72 142/143 = 0.99 [0.96; 1.02]
Fatti et al. 2021B 101/103 142/143 * 0.99 [0.96; 1.02]
Fatti et al. 2020A 564/566 857/865 0 1.01 [1.00; 1.01]
Fatti et al. 2020B 105/113 857/865 = 0.94 [0.89; 0.99]

i > >t 1.02 [0.98; 1.07]
Fox et al. 2019A 246/275 240/294 L .10 [1.02; 1.17]
Fox et al. 2019B 189/232 301/345 L | .93 [0.87; 1.00]
Goodrich et al. 2021 169/207 210/213 = .83 [0.77; 0.89]
Hickey et al. 2020 115/154 108/150 .04 [0.91; 1.19]

Zerbe et al. 2020 74/84 37/45

Limbada et al. 2022A 776/856 646/781
Limbada et al. 2022B 745/852 646/781
Fatti et al. 2021A 123/128 198/212
Fatti et al. 2021B 244/259 198/212
Fatti et al. 2020A 1265/1335 1784/1919
1477/1546 1784/1919

Fatti et al. 2020B

Test for subgroup differences: xf =0.08,df =1 (p =0.78)

Favors intervention

.07 [0.92; 1.25]

[1.05; 1.14]
.06 [1.01; 1.10]
.03 [0.98; 1.08]
.01 [0.96; 1.08]
.02 [1.00; 1.04]
.03 [1.01; 1.04]

S T QT U S T (I G T o Y §
e
o

.01 [0.96; 1.07]

T
0.4

2 4
Favors control
Risk ratio

FIGURE 3 Meta-analysis of any type of differentiated service delivery model as an intervention when compared to any type of standard of
care as a control. Retention was determined 12 months from the baseline while viral suppression was defined as any viral load below 1000

copies/mL taken any time above 6 months from the baseline.

randomised participants in SoC group, home-based delivery group
and ACs. In most cases, participants were referred back to the
facility-based care when became clinically unstable, diagnosed with
tuberculosis (TB), viral rebound or chronic illness requiring clinical
management (Table 2). Except Hanrahan et al. 2019,1* the study
which did not include SoC as a control, the remaining studies re-
ported comparable outcomes (retention in care, timely refill and viral

suppression) between the SoC and ACs as an intervention.

3.4 | Outcomes between adherence clubs versus
standard of care

Three RCTs compared the retention in care and viral suppression
between ACs and the SoC.2%2%2? The RR for retention in care was
1.09 (95% CI: 1.08-1.11, 1% 0%, p-value for heterogeneity: <0.96)
while for viral suppression the RR was 1.01 (95% Cl: 1.00-1.02, %
0%, p-value for heterogeneity: <0.85). The RR in terms of retention
of care viral suppression between the standard of care (SoP) group

and intervention group (ACs) were comparable (Figure 4).

4 | DISCUSSION

We systematically reviewed and quantitatively analysed the current
evidence related to clinical outcomes of Differentiated Service De-
livery (DSD) models, especially Adherence clubs (ACs). We identified
16 studies describing clinical outcomes for different DSD models

implemented in six sub-Saharan African countries. Seven studies
used ACs models to determine clinical outcomes, of which five
studies compared the ACs as an intervention versus standard of care
(SoC) as a control.

We found comparable clinical outcomes in terms of sustained
retention in care and viral suppression between patients on DSD
models and those undergoing facility-based care (SoP). In contrary
to the review by Long et al. 2020,%4 this review used the most
recent high-quality evidence from the randomised controlled clinical
trials where most of the studies compared the SoC and the inter-
vention (DSD models). Although Long et al. 2020,%* concluded that
the then existing evidence on clinical outcomes of DSD models for
HIV treatment in sub-Saharan Africa had limited data in terms of
both quantity and quality, their findings on retention in care and
viral suppression concurred and were roughly equivalent to those in
conventional models of care (SoC). It appears that providing six-
monthly ART refills in ACs did not compromise viral suppression
or retention in care when compared to the standard practice of
two-monthly ART refills.*® This result suggests that the imple-
mentation of six-monthly refills could be a viable option for man-
aging HIV patients in ACs, potentially reducing the frequency of
clinic visits and the burden on both patients and the healthcare
system.

Our review included a pragmatic randomised controlled trial**
which evaluated the impact of community-based versus clinic-based
ACs and found adverse outcomes in terms of retention in care, the
loss was even more for patients who participated in the community-

based model. Hanrahan et al. 2019* urged that studies need to have
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Study Intervention group

Fox et él. 2019 246/275 240/294
Zerbe et al. 2020 74/84 37/45
Limbada et al. 2022 776/856 646/781

Fox et al. 2019 220/231 234/248
Zerbe et al. 2020 69/77 28/33
Limbada et al. 2022 481/485 384/390

Test for subgroup differences: xf =361.87,df =1 (p < 0.01)

Favors intervention

Control group

BWIRE et AL
Risk ratio 95% CI
= 110 [1.02;1.17]
= 1.07  [0.92;1.25]
- 110 [1.05; 1.14]
' 1.09  [1.08;1.11]
- 1.01  [0.97; 1.05]
—t— 1.06  [0.90; 1.24]
. 1.01  [0.99; 1.02]
1.01  [1.00;1.02]

I T 1

0.5 1 2 5
Favors control
Risk ratio

FIGURE 4 Meta-analysis of any type of adherence club model as an intervention when compared to any type of standard of care as a
control. Retention was determined 12 months from the baseline while viral suppression was defined as any viral load below 1000 copies/mL

taken any time above 6 months from the baseline.

better understanding of patient-level factors associated with suc-
cessful retention in care. However, these findings were limited to lack
of SoC as a comparison group. In support of Hanrahan et al. obser-
vation, a scooping review*® found various barriers to implementing
DSD models; patient-level factors included fear of stigma and
discrimination, low knowledge on the DSD model, ARV drug stock-
outs, and supply chain inconsistencies. Additionally, there was low
level of knowledge on DSD model among health care provider, lack of
resources and lack of model adoption from providers.

On the other hand, several factors such as perceived reduction in
cost of visit for patients, reduction in staff workload and over-
burdening of health facilities, and improved or maintained adherence
and retention were reported as facilitators.®> This warrants the
design of effective strategies through the Implementation Science
approach.®® A study conducted in Zambia found that ACs helped in
reducing the late ART drug pick up and decongestion at the primary
health facilities. This model was effective and yielded positive out-
comes in terms of acceptability, appropriateness and feasibility.** In
this regard, more evidence is needed to explore other outcomes such
as adoption, penetration, cost and feasibility of implementing these
models in resources-limited settings.>*3” As recommended by the
WHO our findings were limited to clinically stable patients.”

5 | CONCLUSIONS

Clinical outcomes from DSD models, especially ACs, were found to be
almost similar to the conventional models or standard of care. AC
models have been proven to sustain retention in HIV care and
adherence to antiretroviral therapy, particularly for clinically stable
patients. If implemented, adherence clubs could help reduce the
unnecessary burden on the HIV healthcare system, including
congestion at health facilities. Therefore, we recommend undertaking
Implementation research to explore effective strategies that could
facilitate the uptake and scaling-up of this evidence-based inter-
vention. The implementation science approach could help evaluate

the outcomes (e.g., adoption, penetration, cost, and sustainability) for

implementing this evidence-based intervention in resource-limited

settings.
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