woyy

1202/80/Z} U0 =SMIAGZMUMIPXZOBBAR0AL DAEIDTIASALLIAIPO0AEIEAHIDIADAUMY LXDMADUOINXOHISABZIU M +EHNJOI L WN0TZ | ABMHJRSHNAUE AQ

Adherence, resistance, and viral suppression on
dolutegravir in sub-Saharan Africa: implications for
the TLD era

Suzanne M. McCluskey*"<, Toby Pepperrell®, Andrew Hill®,
Willem D.F. Venter!, Ravindra K. Gupta®" and Mark J. Siedner®" <%

Dolutegravir (DTG) is now a component of preferred first-line antiretroviral therapy
(ART) worldwide. ADVANCE and NAMSAL were two landmark clinical trials con-
ducted exclusively in sub-Saharan Africa, which studied the effectiveness of DTG-based
first-line regimens for ART-naive individuals. In this review, we examine the data from
these studies to consider the contributions of adherence and HIV drug resistance to
treatment failure on DTG-based ART, as compared with efavirenz (EFV)-based ART,
which has a lower genetic barrier to resistance. We also discuss the implications of
virologic failure on DTG and consolidate currently available data to conclude with
recommendations for virologic monitoring on DTG-based ART.
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Introduction

As of 2019, approximately 18 million people with HIV
(PWH) in sub-Saharan Africa (SSA) were receiving
antiretroviral therapy (ART) [1]. With increasing access
to ART, drug resistance to ART is also rising. The
prevalence of drug resistance prior to treatment initiation
(PDR) now exceeds 10% in much of SSA, and reaches 60—
90% among those failing nonnucleoside reverse transcriptase
inhibitor (NNRTI)-based ART [2—7]. Due to their recent
inclusion in public health programs and relatively high
genetic barrier [8,9], circulating resistance to dolutegravir
(DTG) and other second generation integrase strand transfer
inhibitors (INSTIs) has remained low [10,11]. In 2018, a
low-cost fixed-dose combination of lamivudine (3TC),
tenofovir disoproxil fumarate (TDF), and DTG, known as
tenofovir-lamivudine-dolutegravir (TLD), was endorsed by
the WHO as the preferred first-line ART regimen for most
adults and adolescents [12]. On the basis of its favorable

resistance profile, as well as lower costs of TLD and better
persistence, most national health systems in SSA have
adopted TLD as first-line therapy for both ART-naive and
for some ART-experienced individuals [13].

With widespread introduction of TLD in first-line
therapy across SSA, it will be critical to develop updated
treatment-monitoring guidelines. In the era of NNRTI-
based first-line regimens, it has been difficult to ascertain
whether virologic failure events occur because of poor
adherence alone, existence of pretreatment drug resis-
tance, acquired drug resistance, or a combination of these
factors, given limited availability of genotypic resistance
testing in resource-limited settings. Guidelines have
emphasized utilization of viral load monitoring as the
primary mechanism for determining when a switch to
second-line therapy is required. NNRTIs have a low
genetic barrier to resistance. Thus, when virologic failure
is confirmed after a period of enhanced adherence
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Table 1. Summary of results from ADVANCE and NAMSAL.

ADVANCE

NAMSAL

DTG arms

EFV arm DTG arm EFV arm

Number of participants 702
Viral suppression at 48 weeks (ITT) 84% (592/702)
Adherence <95% 16% (91/557)
Incident obesity 7% (17/250)*
Treatment emergent resistance to DTG 0
Pretreatment NRTI resistance
Pretreatment NNRTI resistance

2% (20/873)
14% (122/873)

351 310 303
79% (276/351) 75% (231/310) 69% (209/303)
13% (35/269) 31% (87/281) 30% (80/267)
6% (13/220) 12% (36/293) 5% (15/278)
NA 0 NA
1% (8/611)
6% (37/611)

DTG, dolutegravir; NNRTI, nucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor.
“Data only for study arm receiving emtricitabine, tenofovir disoproxil fumarate, and dolutegravir.

support, the mechanism of virologic failure is presumed
to be HIV drug resistance. Dolutegravir has a much
higher genetic barrier to resistance than NNRTTs, and it
is expected that failure with resistance will occur less
frequently. With minimal data on the use of TLD in
practice to date, most guidelines have relied on expert
opinion to formulate plans for disease monitoring on
TLD and subsequent regimen changes. Two large,
randomized controlled trials conducted wholly within
SSA and with 96 weeks of observation offer a unique
opportunity to use local data to empirically determine
optimal programmatic use of TLD as first-line therapy
[14—-17]. Although the chief correlates of viral suppres-
sion on TLD are similar to other regimens (i.e.
sociodemographic factors, regimen tolerability, adher-
ence, and drug resistance), data from these studies appear
to suggest that the relative contributions of each differ
significantly from NNRTI-based first-line regimens. In
this review, we examine the data from the NAMSAL and
ADVANCE studies to consider the contributions of
adherence and resistance to treatment failure on TLD-
based ART, discuss implications of virologic failure and
correlates of re-suppression, consolidate currently avail-
able data to conclude with recommendations for
virologic monitoring on TLD, and highlight the most
pressing gaps where data are still needed to improve
treatment guidelines.

Overview of ADVANCE and NAMSAL studies

ADVANCE and NAMSAL were the first randomized
controlled trials to evaluate the use of DTG-containing
first-line regimens for ART-naive individuals, exclusively
in African settings [15,16]. ADVANCE is a phase 3
noninferiority trial conducted in South Africa that
randomized 1053 PWH aged 12 years and above to
receive one of three regimens (n=2351 in each arm):
emtricitabine (FTC) co-formulated with TDF with
DTG, FTC co-formulated with tenofovir alafenamide
(TAF) plus DTG, or FTC co-formulated with TDF with
EFV 600 mg, with the latter considered as standard of care
at the time the study commenced [15]. NAMSAL is a
phase 3 noninferiority trial conducted in Cameroon that
randomized 613 PWH aged 18 years and above to receive

3TC co-formulated with TDF with either DTG
(n=2310) or low-dose (400mg) EFV (n=303), with
EFV  considered as standard of care [16]. Both
ADVANCE and NAMSAL have completed 96 weeks
of follow-up [14,17]. Single tablet combination of TLD
was not used in either clinical trial. In this review, we
extrapolate data from the DTG arms to be representative
of TLD. We recognize that these data are not wholly
generalizable to implementation of TLD in national ART
programmes because of issues, such as coformulation of
therapies, as well as medication stock-outs, challenges
with wviral load monitoring, and other barriers to
treatment adherence outside a clinical trial setting. An
overview of the results of these studies is summarized in
Table 1.

Contributions of adherence to virologic
failure in ADVANCE and NAMSAL

Antiretroviral therapy adherence in ADVANCE
and NAMSAL

Despite concerns about reduced tolerability of EFV-based
versus DTG-based ART [18,19], neither the ADVANCE
nor NAMSAL studies demonstrated significantly differ-
ent adherence patterns between the EFVand DTG arms.
Both studies assessed adherence using self-report and pill
count data [20,21]. In ADVANCE, a short-term measure
of adherence was assessed by self-report of missed doses in
the 4 days prior to each visit. Approximately 40% of
participants in all three arms reported imperfect short-
term adherence at least once during 96 weeks of
observation, which was not significantly different between
groups (113 0269 in the EFVarm, 252 of 557 in the DTG
arms) [22]. ADVANCE also reported no differences in
average adherence based on pill counts across 96 weeks,
with less than 95% adherence in only 13% (35 of 269) of
participants in the EFV arm and 16% (91 of 557) in the
DTG arms, respectively [22]. In NAMSAL, adherence
levels were less than 95% in 30% (167/548) of study
participants at 48 weeks with no significant difference
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between arms. Over the 48-week follow-up period, 67%
(365 of 548) of participants reported at least one lapse in
adherence to 95% or less, also similar between arms [16]. As
with much adherence data, these results come with caveats.
Whereas both pill count and self-report correlate with viral
suppression, both are susceptible to systematic over-
reporting of adherence [23], as opposed to more objective
measures, such as medication pick-up data and drug level
monitoring that may provide more accurate adherence
information. On the other hand, both ADVANCE and
NAMSAL used two-pill formulations of DTG-based
ART, which might also result in poorer adherence than the
TLD fixed-dose combination single pill regimen used in

much of SSA [24].

Tolerability and side effects

Tolerability is one of the predicted benefits of INSTI-
based regimens, as compared with EFV. However, data
from the SSA region have suggested that EFV might be
associated with relatively less severe neuropsychiatric side
effects than reported elsewhere [25]. Similarly, pharma-
covigilance studies of the rollout of DTG in SSA should
be implemented to assess tolerability of these regimens in
the regional population. Early data from ADVANCE and
NAMSAL showed both high tolerance for the DTG-
based regimens but unexpectedly high reports of weight
gain [15,16]. In ADVANCE, only one participant in the
DTG arms had an adverse event leading to trial regimen
discontinuation at 48 weeks, as compared with 10
participants in the EFV arm [15]. Overall, tolerability
was similarly high in NAMSAL with no treatment
discontinuations related to drug safety reported at 48 weeks
in either arm [16]. Interestingly, although EFV has been
known to cause neuropsychiatric side effects and sleep
disturbances, insomnia was also identified in the DTG arms
in both ADVANCE [1% (8/602) in DTG arms; 0.3% (1/
351) in EFVarm] and NAMSAL [2% (7/310) in DTG arm;
3% (10/303) in EFV arm] [15,16], a finding reported in
other clinical trials and observational cohorts [26]. Still, in
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ADVANCE, there was no difference in the duration or
amount of sleep reported by participants across arms [15].
Perhaps more concerningly, weight gain was highlighted as
akeyassociation with DTG in both ADVANCE, especially
in combination with TAE and NAMSAL. Weight gain on
DTG (and other INSTI)-containing regimens has been
previously described in other settings [27,28], and
NAMSAL and ADVANCE confirm this finding among
a large cohort of patients in SSA [15,16]. Although
mechanisms for DTG-related weight gain are under
investigation (including that older drugs like EFV have side
effects that may mitigate normal population weight gain),
these studies importantly report higher rates of incident
obesity among patients on 3(F)TC/TDF with DTG [7%
(17 of 250) in ADVANCE; 12% (36 0f 293) in NAMSAL],
compared with EFV [6% (13 of 220) in ADVANCE; 5%
(15 0f278) in NAMSAL]. Mean weight gain was greater in
women in both studies across all arms. Importantly, the
impact of this weight gain and metabolic repercussions did
not appear to meaningfully impact cardiovascular disease
risk [29].

Factors associated with poor adherence to
dolutegravir

Although DTG-containing regimens were highly toler-
ated, demographic and social determinants strongly
impacted adherence. In ADVANCE, younger age and
unemployment predicted reduced adherence in the DTG
arms (Fig. 1). Unemployment was also found to be
negatively associated with viral suppression at 96 weeks
[22]. The combination of unemployment among
adolescents predicted the lowest level of adherence, with
only 63% (39/62) of this sub-group having more than
95% average adherence over 96 weeks. These data
continue to support targeted adherence interventions
to optimize viral suppression among key at-risk groups,
even in the setting of well tolerated and highly
potent ART.

B >95%
[ 90-95%
M <9%0%
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Age =45

Fig. 1. Younger age and unemployment predicted poorer adherence in ADVANCE.
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Consequences of suboptimal adherence to
dolutegravir

In ADVANCE, both self-reported adherence (AOR
0.41; 95% CI 0.27-0.63) and average pill-count
adherence for more than 95% adherence as compared
with less than 90% adherence (AOR 3.51, 95% CI 1.70—
7.24) were strong predictors of viral suppression at
96 weeks in adjusted models [22]. Conversely, adherence,
measured by medication possession ratio and question-
naire, was not found to be a predictor of viral suppression
(<50 copies/ml) at 48 weeks in either arm of NAMSAL,
but did predict WHO-defined virologic failure in the
EFV arm [16].

Contributions of drug resistance to
virologic failure in ADVANCE and
NAMSAL

Antiretroviral therapy-naive patients

ADVANCE and NAMSAL enrolled participants report-
ing to be ART-naive, and thus, PDR could be assessed in
both studies. ADVANCE identified mutations conferring
resistance to NNRTIs from the 2009 WHO list of
transmitted drug resistance mutations [30] in 14% (122 of
873) of participants with successful pretreatment geno-
typic resistance testing and only 2% (20 of 873) of
participants with resistance to NRTTs [22]. Pretreatment
integrase sequencing has not yet been performed. A
similar pattern was seen in NAMSAL, though rates of
PDR were lower with 6% (37 of 611) of participants
having NNRTI resistance and 1% (8 of 611) having
NRTT resistance [16]. NAMSAL also provided data from
pretreatment integrase sequences. No major integrase
mutations were identified [16], as defined by the Stanford
database [31,32]. The integrase polymorphisms T97A
and E157Q were most frequently identified [16], which
alone do not affect susceptibility to DTG [33,34]. Of
note, one patient was found to have S153F which has
been found to cause low-level resistance to DTG [16,35].
Other studies from SSA have found pretreatment primary
resistance mutations to late generation INSTTIs to be rare,
with prevalence less than 1% [10,11,36]. More recent data
from studies of long-acting rilpivirine with cabotegravir
showed that three virologic failures with subtype A1 all
had L741 and a major known INSTI mutation at virologic
failure [37]. L741 is found in up to 40% of West African
isolates [38], and more work is needed on novel
determinants of INSTI resistance.

Given low prevalence of PDR to the components of the
DTG-containing regimens used in these studies, the
impact of PDR on viral suppression was expected to be
minimal. However, in ADVANCE, PDR was found to be
a strong negative predictor of viral suppression at 48 and

96 weeks for both the EFV and DTG arms in models
adjusted for demographic factors, pretreatment CD4"
count, pretreatment viral load, and adherence [22]. With
very low prevalence of PDR to NRTIs, this effect was
primarily driven by resistance to NNRTIs. In fact, no
participants who suftered virologic failure in the DTG
arms had baseline resistance to NRTIs. Of note, in
ADVANCE minority variant PDR did not predict
virologic outcomes. Possible mechanisms for the unex-
pected impact of PDR to NNRTIs on viral suppression
with DTG include an as of yet unexplained impact of
NNRTTI resistance mutations on viral fitness or that
NNRTT resistance might serve as a proxy for undisclosed
prior ART use and previous adherence challenges.
Undisclosed prior ART use occurs frequently in SSA,
for which the reasons are likely multifactorial because of
stigma, fear of health worker disapproval, and other beliefs
regarding treatment status [39—42]. In ADVANCE and
NAMSAL, participants were thought to be ART-naive;
however, because of limitations of medical record systems
and lack of availability of routine drug-level testing, prior
undisclosed ART use may have occurred. In contrast,
NAMSAL reported no statistically significant association
between PDR and viral suppression at 48 weeks, albeit
with much lower rates of PDR detected in the study.
However, NAMSAL did report a significant association
between PDR and the outcome of WHO-defined
virologic failure in the EFV arm.

Neither ADVANCE nor NAMSAL reported any
instances of treatment-emergent resistance to DTG by
96 weeks [14,17]. These findings are consistent with
other studies involving DTG-containing regimens in
ART-naive populations [19,43—45]. However, treat-
ment-emergent resistance to NRTIs and NNRTIs
occurred in the EFV arms of both studies [15—17,46].
Although NAMSAL did not report emergence of any
NRTTI resistance mutations in the DTG arm, ADVANCE
reported two such cases [15,46]. The lack of DTG
resistance in clinical trials in ART-naive patients is
reassuring; however, the long-term effects of emergent
NRTI resistance in this population have yet to
be determined.

Antiretroviral therapy-experienced patients

Although data on the use of DTG in ART-naive
populations have been quite reassuring, the majority of
PWH to receive DTG globally will be ART-experienced
because of the programmatic switching from EFV-based
first-line ART currently recommended in the region
[47,48]. Data regarding the effectiveness of TLD in ART-
experienced patients in resource-limited settings remain
limited because of the recent introduction of this regimen
in 2018 (or later in many countries). Rates of HIV drug
resistance to both TDF and 3TC at the time of virologic
failure on NNRTI-based regimens exceed 50% in much of
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SSA [7]. Thus, if treatment-experienced patients are
transitioned to TLD without recent viral load monitor-
ing, there isa much greater risk of occult NRTT resistance
than in an ART-naive population. Data from an ongoing
prospective cohort study in Malawi reported that 101 of
1892 (5%) participants transitioned from NNRTI-based
regimens to TLD were found to have detectable viral
loads at least 50 copies/ml at the time of transition. Of
those, three participants (3%) had confirmed virologic
failure (>500 copies/ml) at 6 months. Genotypic
resistance testing from the time of transition to TLD
revialed NRTTI resistance in all three participants. Only
one participant had preexisting resistance to both 3TC
and TDF (M184V and K70E). Two of these individuals
developed treatment-emergent resistance to DTG
(R263K, G118R) after only 6 months on TLD [49].
Ongoing surveillance of DTG resistance among ART-
experienced individuals who fail TLD is warranted, to
identify whether these mutations were a function of prior
poor adherence, existing resistance, or newly evolved on
a DTG-containing regimen that was not suppressive.
Longitudinal data from ongoing observational studies in
SSA are expected in 2021 to provide additional clarity on
this issue.

Interactions between adherence and
resistance

Data from NAMSAL and ADVANCE reemphasize the
impact of both adherence and resistance on virologic
outcomes on DTG-based therapy in the region.
Particularly in the ADVANCE study, both treatment
adherence and preexisting drug resistance mutations to
the NNRTT class strongly predicted virologic outcomes,
even in non-NNRTI-containing regimens. Conse-
quently, interaction between the two 1s equally important
to consider. Data from ADVANCE demonstrate an
additive effect of both factors, such that those with both
PDR and poor adherence do worse than either risk factor
alone (Fig. 2). We did not detect a significant
multiplicative interaction between the two (P=0.11).

Table 2. Viral re-suppression in ADVANCE.
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Fig. 2. Effect of pretreatment drug resistance and average
adherence on viral suppression at 96 weeks for participants
on dolutegravir in ADVANCE. DTG, dolutegravir, PDR,
pretreatment drug resistance.

Re-suppression after failure on TLD

Viral re-suppression after a single elevated viral load
occurs in less than half of individuals with virologic
failure on NNRTI-based first-line ART [50], likely
because of high prevalence of HIVDR in the setting of a
low resistance barrier regimen or inability to address the
underlying adherence challenges [5,6,51]. Thus, WHO
guidelines recommended a switch to second-line if
virologic failure is confirmed on NNRTI-based regi-
mens following a repeat viral load measurement after a
period of adherence counseling. ADVANCE reports re-
suppression rates for both EFVand DTG-based regimens
and provides insight into whether management of
virologic failure should be similar or different for these
two groups. We conducted a sub-analysis of viral re-
suppression data, shown in Table 2. A total of 188
participants in the ADVANCE study had an episode of
detectable viremia on treatment. Participants were
considered to have viremia if the HIV-1 viral load was
atleast 1000 copies/ml HIV RNA at week 12 or later, at
least 200 copies/ml at week 24 or later, or at least

Re-suppressed after
Total viral load less than

Re-suppressed after
viral load greater than

Study arm re-suppressed 1000 copies/ml 1000 copies/ml P value*
Pooled DTG arms 100/118 (85) 40/46 (87) 60/72 (83) 0.794
TAF/FTC + DTG 49/59 (83) 24/27 (89) 25/32 (78) 0.319
TDF/FTC + DTG 51/59 (86) 16/19 (84) 35/40 (88) 0.704
TDF/FTC/EFV 21/40 (53) 11/16 (69) 10/24 (42) 0.117
Total 122/158 (77) 52/62 (84) 70/96 (73) 0.124

Data are recorded as count (percentage). DTG, dolutegravir; FTC, emtricitabine; TAF, tenofovir alafenamide.

*Calculated using Fisher’s exact test.
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Table 3. Implications for treatment guidelines for first-line tenofovir-lamivudine-dolutegravir use in sub-Saharan Africa.

Considerations for ART programs

Key supporting findings from ADVANCE and
NAMSAL

Data gaps and future research

1

~N

. ART programs should anticipate and

prepare for significant virologic failure rates
on TLD in both ART-naive and ART-
experienced populations

. A patient-centered approach should be

taken to understand and respond to
adherence challenges and drug intolerance.
Regimen switches should be considered if
adherence challenges occur because of
drug side effects

. Targeted adherence interventions should

still be highly considered for key
populations traditionally at risk of virologic
failure, including adolescents and
individuals facing unemployment

. Adherence interventions should be

considered for individuals with any level of
detectable viremia, not only for those with
viral loads more than 1000 copies/ml

. Low cost, objective adherence assays may

be incorporated into management strategies
to better identify poor adherence as a cause
of virologic failure on TLD

. Guidelines should provide a longer window

of opportunity for viral re-suppression on
TLD before switch to second-line ART, as
compared with EFV-based regimens

. National programs should consider

surveillance strategies to monitor for
emergence of resistance to DTG in the
population

Rates of long-term viral suppression were similar
between the EFV and DTG arms in both studies.
Thus, up to 10-30% of people on TLD are
likely to suffer treatment discontinuation or
virologic failure during the first 2 years of
treatment. In addition, PDR to NNRTIs strongly
predicted virologic failure in ADVANCE, which
has implications for both ART-naive and ART-
experienced individuals

Although DTG-based regimens were well
tolerated with less than 1% of participants
discontinuing therapy because of adverse
events after 48 weeks, greater weight gain and
higher prevalence of incident obesity occurred
in the DTG vs. EFV arms in both studies.

Younger age and unemployment were strong
predictors of reduced adherence in ADVANCE

VL magnitude at the time of detection did not
predict the probability of re-suppression in
ADVANCE

Adherence strongly predicted viral suppression in
the DTG arm of ADVANCE with 85% achieving
viral suppression if adherence was more than
95% over the study observation period

Participants on DTG with episodes of viremia re-
suppressed at higher rates than those on EFV in
ADVANCE

Treatment-emergent resistance to DTG was rare
for treatment-naive patients in ADVANCE and
NAMSAL but has been seen in those who
switch to DTG from EFV with NRTI mutations

Research is needed to determine the
factors associated with virologic
failure on TLD

Research is needed to determine the
impact of weight gain on adherence
to TLD

Studies are needed to evaluate the
optimal adherence interventions for
key populations

Research is needed to determine the
feasibility and acceptability of
offering adherence interventions for
all individuals with any level of
detectable viremia.

Clinical trials and implementation
studies are needed to determine the
optimal use of objective adherence
assays into routine care

Clinical trials are needed to determine
the most clinically effective and cost-
effective switch strategies for patients
with virologic failure on TLD

Surveillance studies are needed to
monitor the frequency of treatment
emergent resistance to DTG at the
population level

ART, antiretroviral therapy; DTG, dolutegravir; EFV, efavirenz; FTC, emtricitabine; NNRTI, nucleoside reverse transcriptase inhibitor; NRTI,
nucleoside reverse transcriptase inhibitor; TAF, tenofovir alafenamide; TLD, fixed-dose combination of tenofovir disoproxil fumarate, lamivudine,
and dolutegravir.

50 copies/ml anytime between week 48 and week 96. Of
these 188 participants with detectable viremia, 30 were
lost to follow-up, leaving 118 participants for analysis on
DTG-containing regimens and 40 on EFV. Eighty-five
percent (100 of 118) of participants with detectable
viremia on DTG re-suppressed to less than 50 copies/ml
within the next three viral load measurements, as
compared with 53% (21 of 40) in the EFV arm (Table
2). Notably, rates of viral re-suppression in ADVANCE
were not statistically different between those with initial
elevated viral loads less than 1000 versus at least
1000 copies/ml (Table 2). Such data suggest that any
detectable viral load on DTG-based ART might be
indicative of a need for intervention and closer
monitoring, as opposed to the 1000 copies/ml threshold
that has been historically adopted in the NNRTT era.

Data gaps and future research

Key data gaps remain regarding the management PWH
on TLD in SSA. Drug-specific factors associated with
virologic failure on TLD require further study. Additional
studies at the population level are also needed to
understand the frequency of treatment emergent resis-
tance to DTG, the impact of both NRTI and NNRTI
resistance on TLD effectiveness, and virologic mecha-
nisms leading to DTG resistance, including resistance that
may occur outside of the integrase gene [9]. It will also be
important to clarify the effects of significant weight gain
on long-term adherence on DTG-containing regimens.
Short-term weight gain may be welcome, but data are
required if accelerated weight gain should persist over
several years. Finally, the optimal management of



Implications for monitoring on TLD Mccluskey et al.

virologic failure for individuals on TLD, as well as optimal
switch strategies to DTG-containing regimens, should be
a priority of future studies, as the field seeks to understand
the circumstances, which should prompt a change from
TLD to alternative ART.

Implications for treatment guidelines

Data from these trials provide key insights for treatment
guidelines, which we have summarized in Table 3. Both
studies provide evidence that virologic failures do occur
on DTG-based ART, a finding, which has implications
for ART programs worldwide. Adherence was highly
predictive of viral suppression in ADVANCE, which
suggests a potential role for objective adherence monitor-
ing in management guidelines. Adherence remains a
challenge for high-risk groups, including adolescents and
individuals facing unemployment, and while DTG-based
regimens were overall well tolerated, weight gain emerged
as a significant side effect, which will require a patient-
centered approach. Data also indicate that magnitude of
viremia less than 1000 copies/ml versus more than
1000 copies/ml was not predictive of viral re-suppression,
and thus, adherence interventions should be considered
even for those with lower level viremia, though feasibility
and wviral blips may also need to be taken into account.
Finally, treatment-emergent resistance to DTG remains a
rare event in ART-naive individuals, and wviral re-
suppression is much more common on DTG-based as
compared with EFV-based ART, supporting a longer
window of opportunity for viral re-suppression before
switch to second-line ART from TLD.

Conclusion

The introduction of TLD in SSA represents a major
advancement in global HIV care. ADVANCE and
NAMSAL are two historic trials performed solely in
SSA, which pragmatically evaluated the effectiveness of
DTG-containing first-line regimens in ART-naive
individuals. They not only clarified both the strengths
of DTG-based therapy but also many new considerations
about deleterious impacts of imperfect adherence and
PDR on virologic control, which should be considered
in treatment guidelines in the region. To continue
progress toward achieving greater epidemic control, we
must continue to evaluate the durability of TLD-based
therapy, find subpopulations at risk for failure or
substantial side-effects that challenge adherence, and
develop clear and data-driven guidelines for transition to
alternate ART in the region.
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