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Community-based antiretroviral therapy programme
Abstract

Tenofovir disoproxil fumarate, lamivudine and dolutegravir (TLD) as a safe and more
effective single daily dose regimen is rolling out in Africa for people living with HIV.
Although access to viral load (VL) testing is improving, patients may still be transitioned to
TLD with virologic failure and potential drug resistance. We reviewed annual VL test results
of 390 children and adolescents who had enrolled in a community-based antiretroviral
therapy programme in rural Zimbabwe between 2018 and 2019. VL testing was done by
the near point of care Simplified Amplification-based Assays (Diagnostics for the Real
World, Sunnyvale California) at Chidamoyo Christian Hospital and rate of virological
suppression (VS) on TLD (VL<1000 copies/ml) was assessed. Overall, 184 children and
adolescents on TLD were enrolled in this study. The median (IQR) age was 15 (11-19) years,
above half of the participants were female (57%). Prior to switching to TLD, rate of VS was
76% (139/184). After a median (IQR) duration of 6.9 (5.5-9.1) months on TLD, VS was
observed in 95% (174/184) of the participants. Of the 10 participants with VL > 1000
copies/ml on TLD, 90% (9/10) were failing on their previous regimens, 6/9 (67%) having
been on boosted protease inhibitor- based regimens. A high rate (95%) of VS was observed
among children and adolescents on TLD in rural Zimbabwe. TLD may address the problems
of virologic failure and emergence of resistance in Africa. However, longer follow up might

be needed to ascertain sustained VS in this vulnerable population.
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Introduction

The high levels of pre-treatment and acquired HIV drug resistance (HIVDR) to non-
nucleoside reverse transcriptase inhibitor (NNRTIs), prompted the World Health
Organization (WHO) to recommend dolutegravir (DTG)-based antiretroviral therapy (ART)
as the preferred first-line and second-line treatment for all populations, including pregnant
women and those of childbearing potential."? Dolutegravir was found superior to
ritonavir-boosted lopinavir and to raltegravir in the DAWNING and SAILING trials

* The fixed dose combination of tenofovir disoproxil fumarate (TDF),

respectively.a’
lamivudine (3TC) and DTG (TLD) has become available in several low and middle-income
countries (LMICs). Dolutegravir is expected to address the concerning problems of
virological failure and HIVDR in these regions because of its high genetic barrier to
resistance, high potency and good tolerability, alongside with its improved safety profile

and low cost.”

Many LMICs reported to be transitioning to DTG-based regimens. Kenya, Nigeria,
Botswana and Uganda were among the first African countries to start pilot projects on
procurement and rollout of DTG.® A recent study (2020) carried out in Uganda reported a
very high level of acceptability of DTG-based regimens across both ART naive and
experienced patients, with a viral suppression rate in of 94%.” The Zimbabwe National ART

guidelines were revised to include DTG in the preferred first-line ART as of July 2019.2

Dolutegravir coverage in Zimbabwe varies by geographic area due to supply chain
challenges. As of March 2021, the transition to TLD was at 78% in the country.’ This
transition has been occurring in both rural and urban Zimbabwe. However, experience
with DTG in Zimbabwe has been limited so far. There are no local data on virological
suppression (VS) and emergence of HIVDR on DTG-based regimens. Therefore, we
followed children, adolescents and young adults enrolled in a community-based

antiretroviral therapy (CBART) programme in rural Zimbabwe.
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Materials and Methods
Study design, setting and population

This was a cohort study of children adolescents and young adults (CALWH) who enrolled
between 2018-2019 in a randomized control trial, community-based antiretroviral therapy
(CBART; NCT03986099) at Chidamoyo Christian Hospital (CCH), rural Zimbabwe. The
hospital is located in Hurungwe district, Mashonaland West, Zimbabwe and provides ART
to 2,206 patients with 95% (2160/2206) already on DTG-based regimens. The hospital also
serves as a dispersed rural community, and the existing differentiated service delivery
model bimonthly provides services (adherence counselling and ART refilling) to community

care groups.™
The randomized control trial (CBART study)

The CBART study was a prospective randomized open label trial of two strategies for viral
load (VL) differentiated care monitoring of virologic outcome among CALWH receiving ART
at 8 treatment rural outreach sites near their homes provided by the CCH between
February 2018 and July 2019. Participants were blinded and assigned (1:1) to either point
of care or standard of care (SOC) VL testing. All participants had their VL done at
enrolment, 6 and 12 months respectively; consistently with the National ART standard of
care treatment guidelines.™ Similarly, VF (VL = 1000 copies/ml) were also managed as per
the guidelines: Those with VL = 1000 copies/ml received enhanced adherence counselling
for 3 months and a repeat VL testing at the end of those 3 months. ART was switched if
repeat VL was still > 1000 copies/ml. For those on a Pl-based regimen, a genotypic

resistance testing was done prior to ART switch
Study procedure for this study

We reviewed annual VL testing of 390 CALWH who enrolled in the CBART study. Review of
clinic records in July 2020 identified 184/390 who had switched from either a NNRTI-based
regimen or a protease inhibitor (Pl)- based regimen to TLD. Viral load (VL) was carried out
in real time at the hospital in contrast to genotyping resistance testing which were

performed later. A confirmatory VL test was done prior to genotyping. Demographic (age



Downloaded by University of Bern from www.liebertpub.com at 08/17/22. For persona use only.

Page 5 of 15

AIDS Research and Human Retroviruses
Tenofovir, Lamivudine and Dolutegravir (TLD) among Rural Adolescents in Zimbabwe, a Cautionary Tale (DOI: 10.1089/A1D.2021.0140)

This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

5
and sex) and ART history data including prior treatment regimens before switching to TLD,

and ART duration on TLD were extracted from the medical records.
Laboratory assessments

Viral load was measured by the near point of care Simplified Amplification-based Assays,
the SAMBA Il semi-Q (Diagnostics for the Real World, Sunnyvale California) with a VL
detection limit of 1000 copies/ml at CCH. Prior to genotyping, confirmatory VL testing was
done at the Infectious Diseases Research Laboratory, University of Zimbabwe using the
Cobas/Ampliprep v2.0 (Roche, Indianapolis, Indiana, USA), with a VL detection limit of 20
copies/ml. Genotyping was only performed after confirmed VL failure (VL =1000
copies/ml). Viral HIV-1 RNA was isolated from plasma using a column-based extraction kit,
the PureLink™ Mini Viral RNA/DNA Mini Kit (ThermoFisher Scientific, Carlsbad, CA, USA) in
accordance with the manufacturer’s instructions. Genotypic resistance testing was limited
to the protease and reverse transcriptase regions of the HIV pol gene. Plasma samples
were sequenced by Sanger sequencing at the Biomedical Research and Training Institute in

Harare, Zimbabwe.
Statistical analysis

Descriptive statistics were used to summarize the baseline demographic and clinical
characteristics. Rate of VS on TLD (VL<1000 copies/ml) was determined. Fisher’s exact test
was used to determine any association between previous ART regimens and virological

failure (VF) on TLD. All statistical analysis was done on Stata 14.
Ethics approval

This study was approved by the Institutional Review Board of the Biomedical Research and
Training Institute (AP143/2018) and the Medical Research Council of Zimbabwe
(MRCZ/A/2269).

Results
Participant characteristics
A total of 184 children and adolescents on TLD were enrolled in this study. The median

(IQR) age was 15 (11-19) years and above half of the participants were female (57%). Prior
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to switching to TLD, 62.5% (115/184) of the participants were receiving NNRTI based first-

line ART, of which the majority 83% (96/115) were on TDF/3TC/EFV and 17% (19/115) on
abacavir (ABC)/3TC + either efavirenz (18) or nevirapine (1) and 37% (68/184) were
receiving a ritonavir boosted Pl-containing regimen, of which the majority 81% (56/69)
were on ATV/r/3TC + either ABC (53) or TDF (2) or zidovudine (1) and 17% (12/69) received
LPV/r/3TC + either ABC (11) or TDF (1). One participant was already on third-line
TDF/3TC/darunavir/DTG. See Table 1.

Viral load suppression

Prior to switching to TLD, the rate of VS was 76% (139/184) and the remaining 45 (24%)
participants had VF. Of these 45 participants, the majority 80% (36/45) suppressed on TLD
after a median duration of 6.9 (5.5-9.1) months. See Figure 1.

Overall, VS was observed in 95% (174/184) of the participants after a median (IQR)
duration of 6.9 (5.5-9.1) months on TLD. Of the 10 participants with VL = 1000 copies/ml,
90% (9/10) were failing on their previous regimens. Participants with Pl as prior ART
regimens were more likely to fail on TLD compared to those with first-line NNRTI (10.1% vs

2.6%, p=0.042) despite the small sample size.

Genotyping resistance testing

A confirmatory VL test was done three months after an elevated VL reading prior to
genotyping. Of the 10 participants failing, seven (70%) had blood samples collected, two
(20%) did not present for sample collection, and one (10%) was transferred out of the CCH.
Among the seven with blood samples available, three resuppressed and the remaining four
had confirmed VF (VL > 1000 copies/ml) with VL ranging from 1047-111527 copies/ml. See
Figure 1. Genotypic resistance testing of the reverse transcriptase and protease regions
was attempted on the four samples with VL > 1000 copies/ml and three were successfully
genotyped. Unsurprisingly, all three participants had no major resistance to their reverse
transcriptase inhibitors drugs. Additionally these 3 participants were on a Pl as prior

regimens (ABC/3TC/ATV/r; TDF/3TC/ATV/r and Zidovudine/3TC/ATV/r).
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Discussion

Optimization of ART is a critical component to support country efforts to achieve the WHO
treatment targets and eradication of HIV/AIDS by 2030. The fixed dose combination TLD
has been adopted in Zimbabwe as part of its preferred first-line HIV treatment regimen.
Here we evaluated the rate of virologic suppression and emergence of drug resistance on

TLD among CALWH in rural Zimbabwe.

After a median of 6.9 months of focused VL testing, 95% had viral suppression in this
vulnerable population. Our result is consistent with previous studies that have shown high
viral suppression rates on DTG-based regimens.”*? The single dose tablet TLD has been
proven to be more potent, suppressing VL more rapidly compared to efavirenz-based
regimens. A WHO briefing note reported a VL suppression rate (VL<50 copies/ml) of 81%
after 3 months of treatment among people who started with a DTG-based regimen
compared to 61% among those on an EFV-based regimen.™ Similarly, in a recent (2020)
study conducted in Uganda, a viral suppression rate of 94% was observed among both ART

naive and experienced patients on DTG-based regimens.’

Nonadherence to protease inhibitor based second-line regimens has been reported in

previous studies and particularly in adolescents and young adults.**"

In a study
conducted in Zimbabwe, Chimbetete et al (2018) showed that only age >24 years was
significantly associated with major Pl mutations and concluded that adolescents and young
adults had a lower risk of acquiring major Pl resistance mutations, possibly due to poor
adherence to ART.'® In a previous study, we showed that Pl-based second-line therapies
were poorly tolerated and adherence was reduced among adolescents and young adults in
Zimbabwe.™® In line with the previous studies, we found in this current study that, of the
10 participants with VF on TLD; 90% (9/10) were already failing on their previous regimens
and of the participants confirmed VF and successfully genotyped, none had resistance
mutations suggesting behavioural tendencies and adherence problems. Moreover,
participants with Pl as prior ART regimens were more likely to fail on TLD compared to

those with first-line NNRTI (p=0.042). However, the high rate of viral suppression observed

on TLD in this study cements the fact that TLD (as a smaller tablet taken once per day) is
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more effective than the current boosted Pl-based regimens, particularly among this hard-

to-treat population.

Prior to switching to TLD, 45 (24%) participants had virologic failure. Of these participants,
the majority 80% (36/45) suppressed on TLD after a median duration of 6.9 months. Our
finding is consistent with results from the recent (2021) randomized control study (NADIA)
carried out in three African countries (Uganda, Kenya and Zimbabwe). The NADIA study
reported the efficacy of DTG in second-line therapy, even in the presence of NRTI
resistance, suggesting that NRTI (TDF and 3TC) could be recycled in second-line treatment
even in the presence of prior virological failure and high-level HIVDR to these NRTIs
without compromising viral suppression.’® These results indeed support and cement the
fact that DTG has a high potency as previously reported > compared to NNRTIs and older
integrase inhibitors. In contrast to these observations, Rhee et al (2019) in a systematic
review of DTG genetic mechanisms of resistance reported the risk of functional
monotherapy, suggesting that a fully active NRTI backbone may be required to sustain
complete effectiveness of first-line DTG-based regimens (TLD).2° Similarly, up to 31% and
47.6% of patients after VL failure and ART switch to a DTG-based or blind switching
without prior VL testing respectively were estimated to be on functional DTG monotherapy

in a recent (2020) study carried out in Togo.*

Although, we found high rate of VS on TLD, one of the limitations of our study is that the
study follow-up period was short (median = 6.9 months). Therefore, the long-term effect
of DTG-based regimens on viral suppression in this cohort is yet to be evaluated. Another
limitation was the absence of measures of adherence such as tenofovir drug levels in hair
or blood cells.”? Genotyping of the integrase region of the pol gene was not done yet the
participants were failing on TLD. However, this is balanced by a real-world observation of
the low frequency of resistance mutations to dolutegravir as previously reported.'?* 2
The detection limit of SAMBA (<1000) is also a limitation as it does not provide information

on low-level viremia which is known to progress to VF.
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Conclusions

Overall, we found a high rate (95%) of VS among children and adolescents on TLD in rural
Zimbabwe. Dolutegravir may address the problems of VL failure and HIVDR resistance in
LMICs. However, VL monitoring and more effective adherence support for young people
with history of treatment failure need to be reinforced to maximize the efficacy of

dolutegravir.
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Characteristics

All participants, N=184

Age in years, median (IQR) 15 (11-19)
Sex
Female, n(%) 104 (57%)

Regimens prior to switch to TLD, n(%)
NNRTI-based regimens
Pl-based regimens

InSTi-based regimens

115 (62.5%)
68 (37%)
1(0.5%)

VL prior to switch to TLD, n(%)
VL < 1000 copies/ml

139 (76%)

VL = 1000 copies/ml 45 (24%)

VL after switch to TLD, n(%)

VL < 1000 copies/ml 174 (95%)
VL = 1000 copies/ml 10 (5%)
Duration on TLD in months, median (IQR) 6.9 (5.5-9.1)

IQR- Interquartile range; TLD- Tenofovir disoproxil fumarate/lamivudine/dolutegravir;

NNRTI- Non-nucleotide reverse transcriptase inhibitor; PIl- Protease inhibitor; InSTi-

Integrase strand transfer inhibitor; VL- Viral load.
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Figure 1: Assessment of viral load measures prior to switch and after switch to a
dolutegravir-based regimen among the 184 participants. VL- Viral load; TLD- tenofovir

disoproxil fumarate/lamivudine/dolutegravir
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