s1dLIOSNUBIA JoyINy sispund DN 8doin3 ¢

s1dLosnuUep JoyIny sispund DN adoin3 ¢

Europe PMC Funders Group
Author Manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.

Delivery of Community-based Antiretroviral Therapy to Maintain
Viral Suppression and Retention in Care in South Africa

Melody Wang?, Lauren R Violette23, Jienchi Dorward*°>, Hope Ngobese®, Yukteshwar
Sookrajh®, Elliot Bulo®, Justice Quame-Amaglo’, Katherine K Thomas?, Nigel Garrett*8,
Paul K Drain1:2:3

1Department of Global Health, University of Washington, Seattle, WA
2Department of Medicine, University of Washington, Seattle, WA
3Department of Epidemiology, University of Washington, Seattle, WA

4Centre for the AIDS Program of Research in South Africa (CAPRISA), University of KwaZulu-
Natal, Durban, KwaZulu-Natal, South Africa

SNuffield Department of Primary Care Health Sciences, University of Oxford, Oxford, Oxfordshire,
United Kingdom

6eThekwini Municipality Health Unit, eThekwini Municipality, Durban KwaZulu-Natal, South Africa
’Department of Psychology, University of Washington, Seattle, WA

8Discipline of Public Health Medicine, School of Nursing and Public Health, University of
KwaZulu-Natal, Durban, KwaZulu-Natal, South Africa

Abstract

Background—To determine whether the Centralized Chronic Medication Dispensing and
Distribution (CCMDD) program in South Africa’s differentiated ART delivery model impacts
clinical outcomes, we assessed viral load (VL) suppression and retention in care between patients
participating in the program compared to the clinic-based standard of care.

Methods—cClinically stable people living with HIV (PLHIV) eligible for differentiated care were
referred to the national CCMDD program and followed for up to six months. In this secondary
analysis of trial cohort data, we estimated the association between routine patient participation
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in the CCMDD program and their clinical outcomes of viral suppression (<200 copies/mL) and
retention in care.

Results—Among 390 PLHIV, 236 (61%) were assessed for CCMDD eligibility, 144 (37%) were
eligible, and 116 (30%) participated in CCMDD. Participants obtained their ART in a timely
manner at 93% (265/286) of CCMDD visits. VL suppression and retention in care was very
similar among CCMDD-eligible patients who participated in the program compared to patients
who did not participate in the program (aRR: 1.03; 95% CI 0.94-1.12). VL suppression alone
(aRR: 1.02; 95% CI 0.97-1.08) and retention in care alone (aRR: 1.03; 95% CI 0.95-1.12) were
also similar between CCMDD-eligible PLHIV who participated in the program and those who did
not.

Conclusion—The CCMDD program successfully facilitated differentiated care among clinically
stable participants. PLHIV participating in the CCMDD program maintained a high proportion of
viral suppression and retention in care, indicating that community-based ART delivery model did
not negatively impact their HIV care outcomes.
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Introduction

The UNAIDS has established the 95-95-95 targets to end the HIV epidemic by 2030,
with the goal of having 95% of all people living with HIV (PLHIV) who are accessing
antiretroviral treatment (ART) maintaining VL suppression.l Among the approximately
38 million PLHIV worldwide, roughly only half have achieved VL suppression, which is
critical to reduce viral transmission and help avert the 650,000 deaths from AIDS-related
ilinesses reported in 2021.23 The World Health Organization recommends all PLHIV
receive routine clinical assessments and VL testing to monitor therapy outcomes. As high
volume clinics devote resources to diagnose HIV and initiate patients on ART, service
delivery models that reduce the burden of unnecessary clinic follow-up visits are needed.*
Differentiated, community-based ART delivery models may reduce the burden on the
healthcare system, while also giving clinically stable PLHIV greater access to ART.>

Almost one in five adults are living with HIV in South Africa, with an estimated 66%

(5.1 million) PLHIV having suppressed VL in 2020.5 In 2014, the National Department of
Health (NDoH) in South Africa established the Centralized Chronic Medication Dispensing
and Distribution (CCMDD) program which is a public-private partnership that allows
clinically-stable patients referred by healthcare workers in government clinics to collect
ART refills at private pharmacies or community-based organizations.”~® The CCMDD
program supports patient ART adherence and retention by enabling convenient access to
treatment at pick-up points, averting lengthy wait times at high volume HIV clinics, as well
as diverting patients from overwhelmed clinic settings. CCMDD provides access to ART
for over 1.7 million people and has become the largest differentiated care program in the
world.89
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However, there are mixed findings on whether decentralized community-based models of
care results in similar patient loss to follow-up and adherence.10-12 Additionally, there is
growing need to better understand how patients progress along the cascade of care to access
ART through alternative delivery models in routine national programs. An evaluation of the
delivery of community-based ART for maintaining viral suppression and retention in care
in South Africa may establish the impact of CCMDD on clinical outcomes as well as better
understand the patients who are able to enroll and access differentiated care. In this dataset
from a trial cohort in Durban entering the national differentiated care program in South
Africa under routine conditions, we sought to evaluate participation and identify gaps in
the CCMDD program enrollment cascade, and ultimately determine the impact of CCMDD
program participation on HIV care outcomes among clinically stable patients compared to
standard treatment within health clinic facilities.

Study Design and Participants

Participant data in this analysis was collected from the STREAM (Simplifying HIV
TREAtment and Monitoring) Study cohort, an open-label randomized controlled trial in
Durban, South Africa from February 2017 to October 2018. Details of the research protocol
have been published elsewhere.13 The study received ethical approval from the University
of KwaZulu-Natal (BFC296/16) and University of Washington (STUDY00001466), and was
registered with ClinicalTrials.gov (NCT03066128).

The study site was the CAPRISA eThekwini Clinical Research Site and the neighboring
Prince Cyril Zulu Clinic, a large urban public clinic that provides HIV and primary care
services for a diverse, mobile population of more than 10,000 patients. Eligible study
participants were 18 years or older, living with HIV, and presented for their first routine HIV
VL test six months after diagnosis. We excluded patients who were pregnant, had active
tuberculosis, or required acute medical care by a physician. However, if participants became
pregnant or were diagnosed with tuberculosis during follow-up, they were included in the
analysis. Participants provided written consent and were enrolled in the STREAM parent
study trial. After 6 months of follow-up in STREAM, study participants in both arms were
then able to be assessed for enrollment into the CCMDD program as part of routine care

for PLHIV in South Africa. Clinical outcomes across eligible participants who did and did
not participate in the CCMDD program was measured and analyzed up to 12 months after
STREAM enrollment.

Study Procedures

The data used for the current study was collected as part of a randomized trial of

quarterly point-of-care VL testing on retention in care and VL suppression (the STREAM
parent study).14 At enrollment, we collected sociodemographic data, medical history, and
potential risk factors for viral failure or loss to follow-up, such as method of transportation
and distance to the clinic, HIV disclosure, ART adherence, and CD4 count. Mental

health and substance abuse indicators were also collected, using the WHO Alcohol Use
Disorder Identification Tool (AUDIT-C), WHO violence against women instrument (female
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participants only), and Patient Health Questionnaire-2 (PHQ-2) to screen for_depression.
Participants received care according to South African HIV treatment guidelines, including
testing for VL and creatinine at enrollment, and VL, creatinine, and CD4 cell count after

six months. Any participant with a VL>1,000 copies per mL received enhanced adherence
counselling and repeat VL testing after two months. If the repeat VL was >1,000 copies

per mL, the participant was offered to switch to a standard second-line ART regimen.
Participants in both comparison groups were reimbursed 100 South African Rand (ZAR) per
clinic visit, per South African research guidelines.13

At least one year after initiating ART, stable participants in both arms of the trial qualified
for the CCMDD program in South Africa, which allow clinically-stable participants to
collect ART at decentralized pick-up points (PuPs).%:15 PuPs are contracted by the NDoH
and include private pharmacies and community-based adherence clubs and organizations
separate from clinic settings, as well as fast-track lanes at registered health facilities.%:1°
Eligible patients may voluntarily register and select a PuP from which to collect medication
every two months, and return to the clinic every six months for clinical review and
prescription renewal 1> The NDoH distributes and dispenses medication through government
tender across PuPs in eight provinces in South Africa. There is no cost for patients to
participate in the CCMDD program.1®

Participants were able to be assessed for CCMDD eligibility starting from 12 months
post-ART initiation. Whether the participant was assessed for CCMDD eligibility as part

of the national algorithm for differentiated care, and the outcome of this assessment, was
captured in electronic CRFs by study staff. In accordance with South African guidelines,
participants in both trial arms were eligible for referral into the program if they were
non-pregnant, clinically stable on the same treatment regimen for at least 12 months, had
CD4 count >200 cells per uL, no current TB, no uncontrolled diabetes or hypertension, and
had two consecutive undetectable (<20 copies/mL) VL results.1® Once referred, participants
collected ART every two months at a community pick-up point of their choice and were
reviewed at the clinic by a professional nurse after six months. All blood testing occurred at
the clinic. Participants not eligible for the CCMDD program or who chose not to participate
continued with bi-monthly clinical visits. Any participant more than two weeks late for a
scheduled clinic or community PuP visit received one phone call from the clinical team

and resumed ART collection at the clinic, per South African guidelines.13 Laboratory and
clinical records were used to assess the timing of participant referral into the community-
based ART delivery program.

Study Outcomes

The primary outcome for this analysis was a composite measure of retention in care with
viral suppression, defined as <200 copies per mL, at 12 months. We used this composite
outcome because both components are necessary to achieve positive treatment outcomes for
adults living with HIV. Patient retention in care was defined as collecting ART at the study
clinic or a community pick-up point between 44-56 weeks after enrollment. Participants not
retained in care at 56 weeks were tracked by the study team up to 60 weeks for VL testing.
All VL testing for the primary outcome was performed using a laboratory-based Cobas
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6800/8800 machine (Roche, Basel, Switzerland). We also analyzed retention in care, viral
suppression (each analyzed independently), and undetectable VL at study exit.

If a participant was ever formally assessed for CCMDD participation prior to the Month

12 study exit visit, they were considered “Assessed”. Of those who were considered
“Assessed”, those formally deemed eligible prior to the Month 12 study exit visit were
considered “Eligible”. Of those ever considered “Eligible”, participants formally referred to
the CCMDD program prior to the Month 12 study exit visit were considered “Referred”.
Among those referred, participants who have documentation that they picked up ART from a
CCMDD pick-up point within the defined window prior to the Month 12 study exit visit are
considered to have “Participated”.

Statistical Analysis

Results

The primary outcome was compared between two groups who were eligible for the CCMDD
program: 1) Those who participated in the program and 2) Those who did not participate.
Relative risks and 95% confidence intervals were estimated using relative risk regression via
modified Poisson regression with robust standard errors. Our pre-specified analysis adjusted
for study arm, continuous age, and sex in the final model based on prior literature. We
conducted two sets of sensitivity analyses: (a) adding adjustment for distance from the clinic
(<5km vs =5km), and high alcohol use, to ensure that these factors, which differed between
groups by more than 7.2% (the equivalent of two participants in the smaller group), were not
confounding our results, and (b) using a modified Poisson model with identity link to model
risk differences (RDs) rather than RRs, in order to ensure that modeling a common outcome
did not obscure the magnitude or importance of potential differences. Statistical significance
was determined using a two-sided type one error rate of 0.05. Statistical analysis was
performed using SAS 9.4.17

Screening & CCMDD Program Eligibility

Between February 24t 2017 and August 23" 2017, the study enrolled 390 PLHIV. Among
study participants, 236 were assessed for CCMDD. Of these, 144 were deemed eligible, and
140 were formally referred to the CCMDD program (Figure 1). Of those who were referred
to CCMDD, 83% (116/140) of participants participated in the CCMDD program. Among
the STREAM study population, 63% (246/390 enrolled) were not assessed and/or eligible
for the CCMDD program.

Participant Characteristics

Across CCMDD-eligible and ineligible participants, there were no major differences in
sociodemographic characteristics, travel time to clinic, HIV disclosure, and behaviors that
could impact adherence to ART (Table 1). Among CCMDD-eligible participants, the median
age of those participating in the CCMDD program was 30 years [IQR: 26-37] and 68%
(n=79) were female, while the median age of those not participating in the CCMDD
program was 32 years [IQR: 27-38] and 71% (n=20) were female (Table 1). Almost half
(45%; n=52) of CCMDD program participants did not pass secondary school (Table 1). The
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majority of CCMDD participants also reported a monthly income greater than 1000 South
African Rand (57%; n=66), had a stable partner (79%; n=91) and at least one child (79%;
n=91).

Gaps in the CCMDD program enrollment cascade

39% (154/390) of STREAM trial participants were not assessed for CCMDD program
eligibility. Further investigation into baseline characteristics of patients not assessed showed
they were similar to patients who were assessed for CCMDD eligibility, with a median age
of 33 years (IQR: 27-38) and 34 years (IQR: 29-39), respectively. Public transportation was
the main mode of transport to the clinic (88%), and the majority of unassessed patients had
to travel at least 5 km to the health clinic (77%), though travel time was usually less than
an hour (92%). Comparison of social-demographic characteristics, as well as mental health,
drug/alcohol use, and ART adherence indicators, show this unassessed patient population
was very similar to patients who were assessed, as well as patients deemed eligible for
CCMDD (Table 1). The main difference observed was that unassessed participants had
almost 2-fold higher prevalence of tuberculosis (21%) compared to assessed participants
(12%) (Data not shown).

CCMDD program yields very similar clinical outcomes compared to standard-of-care for
clinically stable patients

At study exit after 12 months of clinical follow-up, 94% (109/116) of PLHIV who were
eligible and participated in the CCMDD program had achieved both VL suppression and
retention in care, compared to 93% (26/28) among those who were eligible but did not
participate after adjusting for study arm, age, and sex (aRR: 1.03; 95% CI 0.94-1.12.)
(Table 2). Results from the risk difference model were consistent: aRD: 0.03; 95% ClI
-0.06 to 0.11. These indicate very similar proportions consistent with at most a 6% lower
probability of success in those participating in CCMDD. Results of the sensitivity analysis
that also adjusted being =5km from clinic, and high alcohol use, yielded very similar results
(aRR: 1.00; 95% CI 0.92-1.10). Among PLHIV who were not eligible, including those not
assessed for CCMDD, 76% (188/246) were observed to achieve the composite outcome of
VL suppression and retention in care at the Month 12 visit.

VL suppression alone (99% vs 96%, aRR: 1.02; 95% CI 0.97-1.08) or retention in care
alone (95% vs 93%, aRR: 1.03; 95% CI 0.95-1.12) were also very similar between
CCMDD-eligible PLHIV who participated and those who did not participate (Table 2).
Among PLHIV who were not eligible for the CCMDD program, including those not
assessed, 82.1% (n=202) were observed to achieve VL suppression and 85% (n=209)

were retained in care by the Month 12 study exit visit. The proportion of participants

with undetectable HIV VL (<20 copies/mL) was also similar between eligible groups who
participated in CCMDD and those who did not, although this comparison rules out only at
most a 19% lower probability of success (aRR: 0.96; 95% CI 0.81-1.14). Only 61% (n=150)
of PLHIV who were not eligible, including those not assessed, for the CCMDD program
had undetectable HIV VL at study exit visit. Sensitivity analyses for each of these outcomes
produced similar results.
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Discussion

In this cohort of South African adults living with HIV, the majority of patients who
participated in the CCMDD program picked up ART within the expected time window

and remained eligible for the CCMDD program. Enrollment in differentiated care did not
negatively impact clinical outcomes as levels of VL suppression and retention in care were
equivalent between those who had received the standard-of-care compared to those who had
participated in the CCMDD program. However, less than half of participants in the parent
study were assessed for CCMDD program eligibility.

The observed effectiveness of CCMDD participation for maintaining the clinical outcomes
of viral suppression and retention in care aligns with the expectation the CCMDD

program would yield similar outcomes to the standard clinic-based ART provision in South
Africa, and are consistent with findings reported in other studies across different global
contexts.18-22 |n these studies among stable adult patients, participants greatly preferred
decentralized pick-up points and reduced clinic visits, leading to fewer patients lost to
follow-up and better retention outcomes.10:18.19.21 However, community-based treatment is
not always preferable to the clinic as there were also dissenting findings from a randomized
control trial in South Africa that concluded that patients had better clinical outcomes in
clinic-based adherence clubs compared to those in the community, though retention in both
club models was poor.1 Our study adds to this growing body of evidence, and is one of
the first to assess the impact of the CCMDD program on the clinical outcomes of viral
suppression and retention in care.

Broad models of providing monitoring and treatment to millions of unique PLHIV are

not likely to adequately support patients in the long-term, thus we must consider adapting
HIV services to specific population needs and contexts. Reviews on different models of
differentiated care which include facets of the CCMDD program such as community-based
ART groups, decentralized and more infrequent ART pick-ups, and task-shifting, suggest
that adapted ART delivery strategies are acceptable alternatives to traditional clinic-based
care for PLHIV.410.21.23 However, access to these alternative service delivery models are
often predicated on prior clinical stability from national guidelines, thus introducing a
catch-22 where patients who demonstrate poor clinical outcomes of viral suppression are
ineligible to participate in programs that may increase their access to medication. Although
we cannot conclude whether CCMDD participation may improve clinical outcomes for
those currently excluded, research is needed to further understand the mechanism by which
PLHIV drop out of care and fail to suppress VL so that implementation of ART delivery
strategies can be optimized.

Our findings also show that unassessed participants had almost 2-fold higher prevalence of
tuberculosis compared to assessed participants. Current tuberculosis (TB) is an exclusion
criteria for CCMDD, which may explain why these participants did not have assessment of
CCMDD eligibility recorded in the study database. Studies have shown that among PLHIV
with comorbidities, particularly TB, there were benefits to extending intervals between clinic
visits and ART pick-ups from pharmacies, however, routine TB screening was still needed
and risk assessment at treatment initiation to identify factors associated with poor clinical
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outcomes was recommended.?4:25 Assessment and eligibility criteria may hamper access

to the CCMDD program for patients who potentially have the most to gain from adaptive
services. Additionally, there is also opportunity to use differentiated care not just for ART
delivery, but for providing additional TB prophylaxis and screening that support both TB

and HIV control measures.

Our study, and the CCMDD program in general, focused on non-pregnant, adult PLHIV
who are stable on ART. This is a potential limitation of existing differentiated models of
ART distribution. Key populations, such as adolescents, people who use injection drugs, and
pregnant people, are particularly vulnerable to non-adherence and elevated VL.26-29 Lack of
social support, stigma, and prior loss to follow-up events were identified as essential factors
that negatively impacted retention in care in a cross-sectional study that recommended home
and community-based care services be incorporated into HIV service delivery models.30
Further research is needed to determine whether widening access to such differentiated care
services through the CCMDD program could provide these disenfranchised patients with
multi-month refills and lower costs for patient travel and time through decentralized ART
collection.

There were several limitations in this study, starting with the external validity of our study
population. First, our study population consisted of participants from the STREAM trial,
which reduces generalizability to other populations due to the types of people who are
likely to join trials, and trial selection criteria. Second, retention in care in the STREAM
parent study may be higher than the general population as all participants were reimbursed
for study visits.13 In addition, there is potential for selection bias as our study did not
randomize participants into enrollment for the CCMDD program. However, randomization
of participants was logistically and ethically objectionable as CCMDD is a national program
provided across South Africa and we studied the program as it was implemented.

Analysis of baseline socio-demographic characteristics as well as health behaviors among
CCMDD-eligible participants who participated in the program and CCMDD-eligible
participants who did not participate in the program did not show major differences. We
have adjusted for observed differences in those who participated compared to those who
did not, but unmeasured differences could remain. The trial intervention (point-of-care VL
testing and task sifting to enrolled nurses) may have influenced assessment procedures for
CCMDD and treatment outcomes, but we also adjusted for treatment arm in the regression
model. Study reimbursements may also have impacted retention in care, however, identical
incentives were provided for participants in comparison groups to minimize differences.

Our study reports outcomes six months following earliest possible CCMDD enrollment,
thus there could be limitations as to how these findings translate to long-term retention in
care. Some participants only participated in the CCMDD program for one month which
may not be long enough to adequately capture changes to VL and retention in care. Further
qualitative studies on patient preferences should also be conducted to determine feasibility
and acceptability of the CCMDD program and provide data on barriers to participation. A
relatively small sample size, particularly among eligible participants who did not participate
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in the CCMDD program, as well as the fact that participants are from a single clinical site
serving an urban population of PLHIV in South Africa are also noted and may encourage
further studies to determine outcomes across other contexts. These research gaps will be
further explored in the STREAM HIV study currently conducted in both urban and rural
clinics in KwaZulu-Natal, South Africa.3!

Implications & Conclusion

As universal access to ART becomes more established for millions of PLHIV worldwide,
there is growing consensus that a blanket model of care is no longer an acceptable strategy
for providing life-long HIV services. The CCMDD program in South Africa is an effective
model for providing differentiated care for clinically stable patients, however, understanding
and adapting ART delivery to unique patient contexts and needs is still needed to achieve
undetectable VLs and long-term retention in care. There is a gap for a needs-based approach
to servicing more vulnerable sub-populations unable to presently suppress VL, as opposed
to a performance-based differentiated care model that caters exclusively to clinically stable
patients.

In conclusion, we show that participation in the CCMDD program allowed stable adults
living with HIV to suppress VL, be retained in care, and have undetectable VL levels that
were similar to those who received standard-of-care treatment in a clinic-based setting.
These findings support national implementation of CCMDD. Further research on the long-
term effectiveness of the CCMDD program on VL suppression and retention in care is
needed among representative sub-populations living with HIV, and not just among clinically
stable patients.

Acknowledgements

Funding

We thank all the people who participated in this study. This research was supported by the National Institute of
Allergy and Infectious Diseases (R21A1124719), the Center for AIDS Research at the University of Washington
(P30 AI027757), and the South African National Health Laboratory Service Research Trust (2018-1DEV-PMOO01).

National Institute of Allergy and Infectious Diseases. JD is supported by the Wellcome Trust (Grant number
216421/Z/19/Z). For the purpose of open access, the author has applied a CC BY public copyright license to any
Author Accepted Manuscript version arising from this submission.

This is a pre-copyedited, author-produced version of an article accepted for publication in Journal

of Acquired Immune Deficiency Syndromes. The published version of record, Wang et al.

Delivery of Community-based Antiretroviral Therapy to MaintainViral Suppression and Retention in
Care in South Africa, JAIDS, 2023, is available online at: https://journals.lww.com/jaids/Abstract/9900/
Delivery_of_Community_based_Antiretroviral_Therapy.192.aspx

References

1. UNAIDS. Fast-track: Ending the AIDS Epidemic by 2030. 2014.

2. Marsh K, Eaton JW, Mahy M, et al. Global, regional and country-level 90-90-90 estimates for
2018: assessing progress towards the 2020 target. AIDS. 2019; 33 (Suppl 3) S213-S226. [PubMed:
31490781]

3. UNAIDS Fact Sheet. 2022.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.


https://journals.lww.com/jaids/Abstract/9900/Delivery_of_Community_based_Antiretroviral_Therapy.192.aspx
https://journals.lww.com/jaids/Abstract/9900/Delivery_of_Community_based_Antiretroviral_Therapy.192.aspx

s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Wang et al.

o N o O

10

11.

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.

22.

23.

Page 10

. Roy M, Bolton Moore C, Sikazwe I, Holmes CB. A Review of Differentiated Service Delivery for

HIV Treatment: Effectiveness, Mechanisms, Targeting, and Scale. Curr HIV/AIDS Rep. 2019; 16
(4) 324-334. [PubMed: 31230342]

. UNAIDS. 90-90-90. An Ambitious treatment target to help end the AIDS epidemic. 2014.

. UNAIDS. Country factsheets South Africa. 2020.

. WHO. Implementing HIV VL Testing. 2014.

. Dorward J, Msimango L, Gibbs A, et al. Understanding how community antiretroviral delivery

influences engagement in HIV care: a qualitative assessment of the Centralised Chronic Medication
Dispensing and Distribution programme in South Africa. BMJ Open. 2020; 10 (5) e035412

. Liu L, Christie S, Munsamy M, et al. Title: Expansion of a national differentiated service delivery

model to support people living with HIV and other chronic conditions in South Africa: a descriptive
analysis. BMC Health Serv Res. 2021; 21 (1) 463. [PubMed: 34001123]

. Hagey JM, Li X, Barr-Walker J, et al. Differentiated HIV care in sub-Saharan Africa: a scoping
review to inform antiretroviral therapy provision for stable HI\-infected individuals in Kenya.
AIDS Care. 2018; 30 (12) 1477-1487. [PubMed: 30037312]

Hanrahan CF, Schwartz SR, Mudavanhu M, et al. The impact of community-versus clinic-based
adherence clubs on loss from care and viral suppression for antiretroviral therapy patients:
Findings from a pragmatic randomized controlled trial in South Africa. PLoS Med. 2019; 16
(5) 1002808 [PubMed: 31112543]

Limbada M, Macleod D, Situmbeko V, et al. Rates of viral suppression in a cohort of people
with stable HIV from two community models of ART delivery versus facility-based HIV care in
Lusaka, Zambia: a cluster-randomised, non-inferiority trial nested in the HPTN 071 (PopART)
trial. The Lancet HIV. 2022; 9 (1) e13-e23. [PubMed: 34843674]

Dorward J, Garrett N, Quame-Amaglo J, et al. Protocol for a randomised controlled
implementation trial of point-of-care viral load testing and task shifting: the Simplifying HIV
TREAtment and Monitoring (STREAM) study. BMJ Open. 2017; 7 (9) e017507

Lecher S, Ellenberger D, Kim AA, et al. Scale-up of HIV Viral Load Monitoring — Seven Sub-
Saharan African Countries. MMWR Morb Mortal Wkly Rep. 2015; 64: 1287-1290. [PubMed:
26605986]

Roberts, P. CQUIN Learning Network. ICAP Grand Rounds Webinar; 2012.

Africa NDoHS. Standard Operating Procedures for Minimum Package of Interventions to Support
Linkage to Care, Adherence and Retention in Care, Adherence Guidelines for HIV, TB and NCDs.
Pretoria, South Africa: 2016.

Inc. SI. SAS software. 94 Interface to ADABAS. Cary, NC: 2013.

Prust ML, Banda CK, Nyirenda R, et al. Multi-month prescriptions, fast-track refills, and
community ART groups: results from a process evaluation in Malawi on using differentiated
models of care to achieve national HIV treatment goals. J Int AIDS Soc. 2017; 20 (Suppl 4) 21650
[PubMed: 28770594]

Eshun-Wilson I, Mukumbwa-Mwenechanya M, K HY, et al. Differentiated care preferences of
stable patients on antiretroviral therapy in Zambia: A discrete choice experiment. Journal of
acquired immune deficiency syndromes. 2019; 81 (5) 540. [PubMed: 31021988]

Mesic A, Fontaine J, Aye T, et al. Implications of differentiated care for successful ART scale-up
in a concentrated HIV epidemic in Yangon, Myanmar. J Int AIDS Soc. 2017; 20 (Suppl 4) 21644
[PubMed: 28770589]

Davis N, Kanagat N, Sharer M, Eagan S, Pearson J, Amanyeiwe UU. Review of differentiated
approaches to antiretroviral therapy distribution. AIDS Care. 2018; 30 (8) 1010-1016. [PubMed:
29471667]

Limbada M, Zijlstra G, Macleod D, Ayles H, Fidler S. A systematic review of the effectiveness

of non-health facility based care delivery of antiretroviral therapy for people living with HIV in
sub-Saharan Africa measured by viral suppression, mortality and retention on ART. BMC Public
Health. 2021; 21 (1) 1110. [PubMed: 34112135]

Ssonko C, Gonzalez L, Mesic A, et al. Delivering HIV care in challenging operating environments:

the MSF experience towards differentiated models of care for settings with multiple basic health
care needs. J Int AIDS Soc. 2017; 20 (Suppl 4) 21654 [PubMed: 28770590]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Wang et al.

24.

25.

26.

27.

28.

29.

30

31.

Page 11

Pathmanathan I, Pevzner E, Cavanaugh J, Nelson L. Addressing tuberculosis in differentiated
care provision for people living with HIV. Bull World Health Organ. 2017; 95 (1) 3. [PubMed:
28053356]

Washington R, Potty RS, Rajesham A, et al. Is a Differentiated Care Model needed for Patients
with TB? A cohort analysis of risk factors contributing to unfavourable outcomes among TB
patients in two states in south India. 2020.

Myer L, lyun V, Zerbe A, et al. Differentiated models of care for postpartum women on
antiretroviral therapy in Cape Town, South Africa: a cohort study. J Int AIDS Soc. 2017; 20
(Suppl 4) 21636 [PubMed: 28770593]

Grimsrud A, Barnabas RV, Ehrenkranz P, Ford N. Evidence for scale up: the differentiated care
research agenda. J Int AIDS Soc. 2017; 20 (Suppl 4) 22024 [PubMed: 28770588]

Guise A, Ndimbii J, Igonya EK, Owiti F, Strathdee SA, Rhodes T. Integrated and differentiated
methadone and HIV care for people who use drugs: a qualitative study in Kenya with implications
for implementation science. Health Policy Plan. 2019; 34 (2) 110-119. [PubMed: 30789208]
MacKenzie RK, van Lettow M, Gondwe C, et al. Greater retention in care among adolescents

on antiretroviral treatment accessing “Teen Club” an adolescent-centred differentiated care model
compared with standard of care: a nested case-control study at a tertiary referral hospital in
Malawi. J Int AIDS Soc. 2017; 20 (3)

. Adelekan B, Andrew N, Nta I, et al. Social barriers in accessing care by clients who returned to

HIV care after transient loss to follow-up. AIDS Res Ther. 2019; 16 (1) 17. [PubMed: 31405386]

Bardon AR, Dorward J, Sookrajh Y, et al. Simplifying TREAtment and Monitoring for HIV
(STREAM HIV): protocol for a randomised controlled trial of point-of-care urine tenofovir and
viral load testing to improve HIV outcomes. BMJ Open. 2021; 11 (10) e050116

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Wang et al.

Page 12

STREAM parent study cohort?

(N=390)

Not assessed for Assessed® for

CCMDD CCMDD
eligibility eligibility
(n=154) (n=236)

:I 92 (39%) ineligible for CCMDD¢

v

Eligible for CCMDD programme
(n=144)

:i 4 (3%) not referred to CCMDD¢

A\ 4

Referred to CCMDD programme
(n=140)

:{ 24 (17%) did not participate®

\4

Participated’ in CCMDD programme
(n=116)

Figure 1. Study flow and cascade of care for participants from assessment to participation in
the CCM DD program. Participation was determined by documented pick-up of ART from a
CCMDD pick-up point within the correct window up to 56 weeks post-CCM DD enrollment and
referral.

a. STREAM trial study cohort on ART for minimum of 6 months.

b. Participants assessed for CCMDD program on ART for minimum of 12 months.

¢. 39% (n=92) not eligible for CCMDD program. Reasons include: detectable VL (n=38),
CD4 < 200 (n=20), not clinically stable (n=4), elevated/uncontrolled blood pressure (n=14),
no valid identification (n=2), no record (n=5), pregnancy (n=3), weight loss (n=2), no
consent (n=1), uncontrolled diabetes (n=2), 2" line medication (n=1)

d. 3% (n=4) not referred for CCMDD program. Reasons include: CCMDD pick-up point full
(n=2), no record (n=1), participant travels often (n=1)

e. 17% (n=24) did not participate in CCMDD program. Reasons include: no record/did not
attempt to get ART through CCMDD (n=22), missed appointment at pick-up point (n=2)

f. Participation in CCMDD program followed for up to 56 weeks post CCMDD enrollment.
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Table 1

Cohort by €dligibility and participation in CCM DD program (N=390).

Eligible for CCMDD program

Not Eligiblefor CCMDD program

Participated  Did not participate Assessed Not Assessed
n=116 n=28 n=92 n=154
n (%) n (%) n (%) n (%)

Socio-demogr aphics
Median age - years [IQR] 30 [26, 37] 3227, 38] 3429, 39] 33[27, 38]
Sex — Female 79 (68.1) 20 (71.4) 52 (56.5) 84 (54.6)
Highest level of education

Did not pass secondary 52 (44.8) 11 (39.3) 49 (53.3) 81 (52.6)

Passed secondary 40 (34.5) 10 (35.7) 31(33.7) 52 (33.8)

Tertiary or higher 24 (20.7) 7 (25.0) 12 (13.0) 21 (13.6)
Monthly income (ZAR)

<1000 50 (43.1) 12 (42.9) 32 (34.8) 68 (44.2)

>=1000 66 (56.9) 15 (53.6)° 57 (62.0)d 80 (52.0)°
Has regular/stable partner 91 (78.5) 22 (78.6) 74 (80.4) 124 (80.5)
Children (1 or more) 91 (78.5) 22 (78.6) 76 (82.6) 127 (82.5)
Method of travel to clinic

Walking 10 (8.6) 1(3.6) 6 (6.5) 14 (9.1)

Public transportation 101 (87.1) 26 (92.9) 83 (90.2) 135 (87.7)

Private transportation 5(4.3) 1(3.6) 3(3.3) 5(3.3)
Travel >=5 kilometers to clinic 89 (76.7) 19 (67.9) 78 (84.8) 118 (76.6)
Travel < 60 minutes to clinic 108 (93.1) 28 (100.0) 81 (88.0) 142 (92.2)
HIV Disclosure, mental health, and substance use
Disclosed HIV status to anyone 112 (96.6) 28 (100.0) 88 (95.7) 147 (95.5)
Positive Depression Screen a 9(7.8) 1(36) 11(12.0) 16 (10.4)
High Alcohol Use (Audit-C) ? 34(293) 1(36) 26 (283) 3 (22.7)
Current Tobacco smoking 15 (12.9) 2(7.1) 19 (20.7) 28(18.2)
Recreational drug use last 6 months 8 (6.9) 1(3.6) 7 (7.6) 12 (7.8)
ART adherence and CD4 testing
Self-reported 4-day ART adherence

No missed doses 97 (83.6) 23(82.1) 69 (75.0) 127 (82.5)

Missed any doses 19 (16.4) 5(17.9) 23 (25.0) 27 (17.5)

Median CD4 count at enroliment [IQR]

536 [341, 719]

489 [367, 726]

348 [218, 587]

455 [314, 666]"

Study arm
Standard of care 13 (11.2) 21 (75.0) 14 (15.2) 147 (95.5)
Intervention 103 (88.8) 7 (25.0) 78 (84.8) 7 (4.6)
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aDepression is defined as a score greater than 1 on the PHQ-2.

bHigh alcohol use is defined as an Audit-C score of greater than 2 for women and greater than 3 for men.
cl participant that was CCMDD eligible but did not participate refused to disclose income.

d3 participants that were not CCMDD eligible and were assessed refused to disclose income.

616 participants that were not CCMDD eligible and were not assessed refused to disclose income.

f, - .
1 participant had missing CD4 count at enrollment.
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