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Background: To inform World Health Organization (WHO) global guidelines, we updated and expanded the
evidence base to assess the comparative efficacy, tolerability, and safety of first-line antiretroviral therapy
(ART) regimens.
Methods: We searched Embase, Medline and CENTRAL on 28 February 2020 to update the systematic litera-
ture review of clinical trials comparing recommended first-line ART that informed previous WHO guidelines.
Outcomes included viral suppression, change in CD4 cell counts, mortality, serious and overall adverse events
(AEs), discontinuation, discontinuations due to AEs (DAEs); and new outcomes: drug-resistance, neuropsy-
chiatric AEs, early viral suppression, weight gain and birth outcomes. Comparative effects were assessed
through network meta-analyses and certainty in the evidence was assessed using the GRADE framework.
Findings: We identified 156 publications pertaining to 68 trials for the primary population. Relative to efavir-
enz, dolutegravir had improved odds of viral suppression across all time points (odds ratio [OR]: 1¢94; 95%
credible interval [CrI]: 1¢48�2¢56 at 96 weeks); was protective of drug-resistance (OR: 0¢13; 95%CrI:
0¢04�0¢48); and led to fewer discontinuations (OR: 0¢58; 95%CrI: 0¢48�0¢70). Evidence supported dolutegra-
vir use among TB-HIV co-infected persons and pregnant women. Adverse birth outcomes were observed in
33.2% of dolutegravir-managed pregnancies and 35.0% of efavirenz-managed pregnancies. Low-dose efavir-
enz had comparable efficacy and safety to standard-dose efavirenz, but led to fewer DAEs (OR: 0¢70; 95%CrI:
0¢50�0¢92).
Interpretation: The evidence supports choosing dolutegravir in combination with lamivudine/emtricitabine
and tenofovir disoproxil fumarate as the preferred first-line regimen and low-dose efavirenz-based regimens
as an alternative. Dolutegravir can be considered to be effective, safe and tolerable.
Funding:WHO.
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1. Introduction

The 2016 World Health Organization (WHO) antiretroviral ther-
apy (ART) consolidated guidelines on the use of antiretrovirals for

http://creativecommons.org/licenses/by-nc-nd/3.0/igo/
mailto:skanters@raincity-analytics.com 
https://doi.org/10.1016/j.eclinm.2020.100573
http://creativecommons.org/licenses/by-nc-nd/3.0/igo/
https://doi.org/10.1016/j.eclinm.2020.100573
http://www.ScienceDirect.com
http://https://www.journals.elsevier.com/eclinicalmedicine


Research in Context

Evidence before this study

The 2016 WHO consolidated guidelines on the use of antiretro-
virals for the treatment and prevention of HIV identified efavir-
enz with tenofovir disoproxil fumarate and lamivudine/
emtricitabine as the preferred first-line regimen and both dolu-
tegravir and low-dose efavirenz as alternative first-line anchor
treatments. The 2018 WHO interim guidelines provided a rec-
ommendation for DTG based on an update to the review and
analyses and cautioned against the potential safety signal of
increased risk of neural tube defects with perinatal exposure to
dolutegravir in women. For the purpose of this research in con-
text, a search of PubMed for studies published in English
through to 4 May 2020, using the search terms “HIV”, “first-
line”, “treatment-naïve” and “meta-analysis” confirmed no
newer studies exploring global evidence on the matter.

Added value of this study

This study is an update and expansion to the ongoing review
and analyses evaluating the therapeutic landscape for first-line
antiretroviral therapy regimens. Adding evidence pertaining to
reduced drug-resistance, faster viral suppression, reduced neu-
ropsychiatric adverse events, and non birth-defect pregnancy
outcomes relative to efavirenz help better contextualize the
potential increased risks with dolutegravir � namely neural
tube defects and weight gains. Overall, this study establishes
the high to moderate certainty of improved efficacy, safety and
tolerability of dolutegravir relative to standard-dose efavirenz
and adds evidence supporting the use of low-dose efavirenz as
an alternative first-line anchor treatment.

Implications to all available evidence

Dolutegravir offers numerous advantages to help in the contin-
ued pursuit of the antiretroviral therapy scale-up. The improve-
ments in efficacy and tolerability are likely to be amplified in
settings with high drug-resistance to non-nucleoside reverse
transcriptase inhibitors, which are becoming more common.
Potential safety issues regarding neural tube defects and side-
effects such as weight gain need to continue to be monitored.
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treating and preventing HIV included a strong recommendation for
the combination of efavirenz, tenofovir disoproxil and lamivudine (or
emtricitabine) [EFV+TDF+3TC/FTC] as the preferred first-line ART reg-
imen [1]. The supporting evidence synthesis suggested favourable
efficacy, tolerability and safety of dolutegravir (DTG) relative to EFV
and improved tolerability with low-dose efavirenz (EFV400) [2].
Nonetheless, DTG and EFV400 based regimens were recommended as
alternative first-line regimens [1]. A lack of data among pregnant and
breastfeeding women, TB-HIV co-infected persons and other sub-
populations � as well as a higher price for DTG � did not allow for a
change in recommendation that would align with the public health
framework [3]. This framework aims to keep the guidance as simple
as possible in order to facilitate task-shifting and other strategies to
optimize the ART scale-up in low- and middle-income countries
(LMICs) [4]. Improvements in potency, tolerability, simplicity and
availability of first-line ART have not only resulted in increased life
expectancy and quality of life for people living with HIV (PLWH)
[5,6], but also in improved public health through reduced HIV trans-
missions among virally suppressed PLWH [7]. To this end, the ongo-
ing ART scale-up in LMICs has played a critical role in the fight
against HIV/AIDS [8] and the WHO consolidated guidelines are influ-
ential in this regard [9].

With numerous changes, including the availability of generic fixed-
dose combinations of DTG+TDF+3TC/FTC, an updated evidence synthe-
sis was conducted in 2018 [10]. Results confirmed those of the review
supporting the 2016 guidelines and added that results extended to
sub-populations. The primary support for the first-line use of DTG in
pregnant women was the TSEPAMO surveillance study, conducted in
Botswana. Simultaneous to the 2018 evidence synthesis, a separate
analysis conducted by the TSEPAMO study group led to a signal of
potential increased risk of neural tube defects (NTDs) among women
with periconception exposure to DTG [11]. Although based on four
cases, the signal was serious and the results were statistically signifi-
cant. Among others, the WHO, Food and Drug Administration, Euro-
pean Medicines Agency and Center for Disease Control released notes
of caution [12,13]. Risk benefit assessments helpedweigh all of the evi-
dence, and in late 2018 the WHO interim guidelines recommended
DTG+TDF+3TC/FTC as the preferred first-line ART regimen with a note
of caution for women of childbearing potential [14].

The purpose of this review was to update and expand the system-
atic literature review (SLR) and network meta-analysis (NMA) used to
answer multiple PICO (population, intervention, comparator and out-
come) questions pertaining to the choice of preferred first-line regi-
men. NMA is an expansion of traditional pairwise meta-analysis by
which a connected network of treatments can be analysed simulta-
neously. A single analysis providing an overview over a whole disease
lends itself naturally to informing clinical guidelines with respect to
efficacy and safety [15]. By including all treatment options within a
single analysis, treatments can be compared despite not having been
compared in head-to-head trials. Furthermore, by combining direct
and indirect estimates, these estimates can be more precise.

Updates to this NMA include new information on the NTD risk as
well as the emerging issue of potential weight gain on a DTG-based
ART regimen [16,17]. There are numerous ways in which this review
and analysis expand upon the previous work. First, the addition of
the high quality double-blind NAMSAL and ADVANCE trials in 2019
were predicted to be important in tackling this question [16,17]. Sec-
ond, several outcomes, such as drug resistance, body weight, neuro-
psychiatric adverse events, and birth outcomes were added to the
review and analyses. These additional outcomes help provide a more
comprehensive evaluation of the efficacy and safety of first-line ART
regimen being considered for use.

2. Methods

As described above, this is an evolving SLR that is an update and
expansion to previously published work [2,10]. The research ques-
tions being assessed were: whether DTG can serve as the anchor
treatment to the preferred first-line ART and whether EFV400 can be
an alternative to EFV in first-line ART. A comprehensive systematic
search of the literature was conducted on 28 February 2020 using the
following databases: Medical Literature Analysis and Retrieval Sys-
tem Online (MEDLINE), Excerpta Medica database (EMBASE), and
Cochrane Central Register of Controlled Trials (CENTRAL). Further
manual searches of the Conference on Retroviruses and Opportunistic
Infections (CROI), and the International AIDS Society and HIV Glas-
gow conferences were conducted. Clinical trial registries (US National
Institutes of Health Clinical Trial Registry [http://www.clinicaltrials.
gov] and the EU Clinical Trials Register [https://www.clinicaltrials
register.eu]) and reference lists of identified publications were also
searched. See theWeb Appendix for search strategies.

2.1. Systematic literature review

For the primary population, eligible studies were randomized clinical
trials (RCTs) among treatment-naïve adults and adolescents (aged
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10 years or more) with HIV. The eligible study design was expanded to
include comparative observational studies for sub-populations and
non-comparative studies for NTDs. Sub-populations of interest were:
pregnant and breastfeeding women, TB-HIV co-infected persons, pre-
treatment drug-resistant PLWH, and women of childbearing age. Eligi-
ble treatment arms included EFV, EFV400, doravirine (DOR), nevirapine
(NVP), rilpivirine (RPV), DTG, raltegravir (RAL), cobicistat-boosted elvite-
gravir (EVG/c), bictegravir (BIC), and ritonavir-boosted atazanavir (ATV/
r), ritonavir or cobicistat-boosted darunavir (DRV/r-c), and lopinavir
(LPV/r); each in combination with a two-NRTI (nucleoside reverse tran-
scriptase inhibitor) backbone and each using the FDA approved dosage.
Older treatments (indinavir, fosamprenavir, unboosted atazanavir,
saquinavir, nelfinavir, and triple NRTIs) that were previously found to
be poorly connected to the network were no longer eligible.

The primary outcomes included those previously considered: viral
suppression and change in CD4 at 48, 96, and 144 weeks, mortality,
discontinuations, discontinuations due to adverse events (DAEs), and
treatment-related and -emergent adverse events (AEs) and serious
AEs (SAEs). These were supplemented by viral suppression at 4, 12,
and 24 weeks (to assess the speed of suppression), HIV drug-resis-
tance, neuropsychiatric adverse events, weight gains and birth out-
comes. SeeWeb Appendix for full PICOS criteria.

Two investigators worked independently through abstract and
full-text screening and data extraction. The validity of individual
RCTs was assessed using the Cochrane Collaboration Risk of Bias
instrument [18]. The validity of non-randomized studies were evalu-
ated using the Tool to Assess the Risk of Bias in Cohort Studies, devel-
oped by the Clinical Advances through Research and Information
Translation (CLARITY) group at McMaster University.

2.2. Statistical analysis

For all outcomes, we conducted NMA using Bayesian hierarchical
models. We used a logistic regression model with the logit link-func-
tion and a binomial likelihood for binary outcomes (reporting treat-
ment effects in terms of odds ratios [ORs]) and linear regression
models with an identity-link and normal likelihood for continuous
outcomes (reporting treatment effects in terms of mean differences).
Where possible, fixed or random-effects models were applied. Model
selection was conducted using the deviance information criterion
according to NICE conventions [19]. Model fit was also assessed using
leverage plots, and any identified outliers were further investigated.
Finally, the consistency condition was evaluated using both node-
splitting [20] and the Bucher test [21].

Given that the research questions concerned third agent antivirals,
we defined the nodes in terms of specific antivirals rather than specific
ART regimens. Defining nodes according to a single ARV simplified the
network and interpretation of results. To account for differences in
backbone therapies, primary analyses categorized backbone regimens
as TDF+3TC/FTC (the reference category), TAF+3TC/FTC, abacavir+3TC/
FTC, zidovudine+3TC/FTC, and as other and used arm-specific meta-
regression to adjust estimates according to differences in backbones. A
sensitivity analysis consisted of reducing the evidence base to trials
that did not differ with respect to backbones.

Adjusted analyses were conducted through meta-regression adjust-
ments to evaluate whether differences in baseline CD4, baseline log-
transformed viral load, and the proportion ofmales impacted relative effi-
cacy and safety estimates. Second, for viral suppression, we conducted
analyses restricted to persons with high viremia (>100,000 copies/ml at
baseline) given the apparent impact observed in the NAMSAL trial [22].
Further details onmethods are provided in theWeb Appendix.

2.3. GRADE

We employed the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system for rating overall
quality of evidence [23-25]. First, the GRADE system was applied to
the direct evidence, which was examined in pairwise meta-analyses.
We then updated the score according to changes obtained through
NMA evidence. The certainty of evidence for each main outcome can
be determined after considering direction and measure of effect, risk
of bias and sample size, and categorized as either high, moderate,
low, or very low [26].

2.4. Role of the funding source

The study sponsor, the WHO HIV department, helped devise the
research question, but otherwise had no role in study design, data
collection, data analysis, data interpretation, or writing of the report.
The first author had full access to all the data in the study and had
final responsibility for the decision to submit for publication.

3. Results

3.1. Adults and adolescents

Fig. 1 presents the study selection flow diagram cumulated over
all reviews. After reviewing the eligibility of studies included in pre-
vious review iterations, the final evidence set consisted of 156 publi-
cations describing 68 studies (Fig. 2; full list in the Web Appendix).
The primary new studies directly addressing the research questions
were the ADVANCE and NAMSAL trials [16,17]. Other new trials com-
pared DRV/r and RAL [27], EFV to ATV/r [28], and two others differed
only in backbone [29-33]. Further additional publications pertained
to follow-up data on the more recently added trials: DRIVE-AHEAD,
DRIVE-FORWARD, GS-US-380�1489, and GS-US-380�1490 [34�43].

The five key trials informing the comparisons of interest were:
SINGLE [44�46], SPRING-1 [47,48], ADVANCE [17], ENCORE-1
[49�51], and NAMSAL [16]. All were multinational, double-blind, pla-
cebo-controlled randomized trials. SPRING-1 was a Phase-II trial,
while the others were Phase-III trials. The risk of bias assessment sug-
gested trials were of high quality with the most common concern
being lack of blinding in some trials. Trial and patient characteristics
and risk of bias assessment are provided in theWeb Appendix.

Viral suppression was the most frequently reported outcome.
Most trials used the FDA Snapshot algorithm whereby discontinua-
tions are considered failures. The FDA Snapshot was used throughout
and in trials not reporting such results, the missing=failure values
were used instead. The only median time to suppression provided
was from the SINGLE trial: 28 days with DTG and 84 days with EFV
(p<0¢0001) [46]. Fig. 3 presents the modelled response from net-
works at 4, 12, 24, and 48 weeks. These estimates suggest a more
rapid progress to viral suppression using DTG followed by other inte-
grase inhibitors relative to EFV and EFV400.

Fig. 4a presents all of the estimated relative treatment effects for
viral suppression. Overall, we found high certainty evidence of dura-
ble viral suppression with DTG relative to EFV and EFV400 and moder-
ate certainty that there is probably non-inferior viral suppression
with EFV400 relative to EFV. DTG had significantly higher odds of
leading to suppression at all timepoints relative to EFV (OR: 1¢64;
95% credible interval [CrI]: 1¢35�1¢96 at 48 weeks and OR: 1¢94; 95%
CrI: 1¢48�2¢56 at 96 weeks). In contrast, the OR between the two
doses of EFV were not statistically significant, with EFV400 emerging
marginally better (OR: 1¢20; 95% CrI: 0¢90�1¢63 at 48 weeks). Results
of the analysis restricted to persons with baseline viremia
>100,000 copies/mL were similar to the full evidence base at 48
weeks, but DTG and EFV400 appeared comparable at 96 weeks (OR:
1¢06; 95% CrI: 0¢55�2¢09). Importantly, adjustments for differences
in backbones in the subgroup analysis were only feasible at 48
weeks.

Similarly, there was high certainty that DTG was more effective
than EFV in increasing CD4 cell counts at each time point, with the



Fig. 1. Flow diagram for study selection of trial publications of clinical trials comparing antiretroviral therapy on adults and adolescents living with HIV.
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increase in CD4 cell counts ranging from 41 cells/ml to 57 cells/ml.
EFV400 was differentiable from standard-dose EFV at 48 and 96
weeks, with the effect-size being roughly half of that observed with
DTG.

No DTG patient developed integrase inhibitor resistance (9 trials;
2639 patients) and the odds of developing resistance to the anchor
treatments were lower than for EFV (OR: 0¢13; 95% CrI: 0¢04�0¢47).
Although there were no DTG events, there were sufficient events in
other treatments in the network to establish a high certainty of the
protectiveness of DTG with respect to selection of drug-resistance
(Web Appendix).

Tolerability is an area of highest certainty for both DTG and
EFV400 relative to EFV. Both demonstrated a large treatment effect
for DAEs, with ORs of 0¢30 and 0¢42, respectively (Fig. 4b). DTG
also had lower odds (OR: 0¢58; 95% CrI: 0¢48�0¢70) of overall
discontinuations relative to EFV, while the EFV400 was compara-
ble to EFV.

For overall safety, all treatments were comparable with respect to
treatment-emergent AEs and SAEs, but DTG and EFV400 were safer
relative to EFV with respect to treatment-related AEs and SAEs. DTG
appeared to be associated with fewer neuropsychiatric adverse
events relative to EFV. Of note, the odds ratio of sleep disorders was
1¢40 (95%CrI: 0¢96�2¢04) suggesting comparing DTG and EFV in the
pairwise analysis but 0¢58 (95%CrI: 0¢05- 4¢74) when combining
direct and indirect evidence; suggesting low certainty of its benefit
or harm in this regard.

More recently, the potential issue of weight gain has emerged.
Unfortunately, the evidence base is sparse. At 48 weeks DTG led to an
additional +1¢63 Kg (95% CrI: 0¢56�2¢70) relative to EFV, and
increased to +3¢56 Kg (95% CrI: 0¢75�6¢40) at 96 weeks in the



Fig. 2. Network of evidence for adults and adolescents.
Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent availability of head-to-head evidence between two treatments, and the

numbers on the lines are the number of RCTs informing each head-to-head comparison. Blue: NNRTIs; Green: Protease inhibitors; Orange: Integrase inhibitors. ATV/r: ritonavir-
boosted atazanavir; BIC: bictegravir; DRV/r: ritonavir-boosted darunavir; DTG: dolutegravir; EFV: efavirenz; EVG/c: Elvitegravir/cobicistat; LPV/r: ritonavir-boosted lopinavir; NVP:
nevirapine; RAL: raltegravir; RPV: rilpivirine.
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ADVANCE trial among patients with TDF-based backbones. Weight
gains were larger in patients using TAF-based backbones.

Full results and comparisons to the full therapeutic landscape are
presented in theWeb Appendix.
3.2. TB co-infected PLWH

Overall, 9 studies described by 14 publications were identified,
with 7 studies included in the network, and 2 studies pertaining to
EFV400 only [52,53]. In this review, the evidence for HIV-TB co-
infected persons treated with DTG is based primarily on the findings
of the INSPIRING trial, which compared twice-daily DTG 50 mg to
once-daily EFV 600 mg.

The ORs of viral suppression for DTG relative to EFV was 6¢52
(95%CrI: 2¢44�17¢40) at 4 weeks, 2¢98 (95%CrI: 1¢27�6¢99) at 12
weeks, 0¢53 (95%CrI: 0¢15�1¢52) at 24 weeks, and 0¢68 (95%CrI:
0¢25�1¢71) at 48 weeks. This moderate certainty of a faster suppres-
sion became non-differentiable at 24 weeks and beyond. The differ-
ence at 48 weeks appears to be driven by discontinuations rather
than viral failure. With moderate certainty, treatment with DTG was
associated with higher increases in CD4 cell count compared to all
other treatments.

Treatments appeared to be comparable with respect to tolerabil-
ity, but DTG appeared to be safer (overall AEs OR: 0¢29; 95% CrI:
0¢08�0¢89). Weight gains were not measured in the INSPIRNG trial.
Neuropsychiatric adverse events were only reported in the INSPIR-
ING trial and DTG and EFV were comparable.

3.3. Pregnant and breast-feeding women

Overall, 54 references reporting on 15 studies were identified
through the SLR (Web Appendix). The previous review (2018) focused
on four studies: DolPHIN-1, TSEPAMO, EPPICC/PANNA, and IMPAACT
1026s [54,55]. In this review, DOLPHIN-2, ADVANCE and NAMSAL
were added [16,17,56]. The TSEPAMO study is a large cohort study of
pregnant women initiating DTG+TDF+3TC/FTC (n = 1729) or EFV+TDF
+3TC/FTC (n = 4593) across 8 government hospitals in Botswana. Due
to its size relative to other studies, most information on pregnancy
outcomes comes primarily from Tsepamo. In all studies combined,
the proportion of pregnancies with any adverse birth outcome was
similar with 33.2% of DTG-exposed pregnancies and 35.0% of EFV-
exposed pregnancies.

Fig. 5 presents the NMA-modelled proportions for pregnancy out-
comes. In all but one outcome, the negative outcome estimate was
lower or comparable for DTG relative to EFV, suggesting that DTG ini-
tiated during pregnancy is a relatively safe option. The only exception
was severe adverse events among mothers, which was based on 26
and 18 events in the DTG and EFV arms, respectively, in the DOL-
PHIN-2 trial.

For NTDs, the estimate combining the updated Tsepamo results
through March 201,957 with the Botswana MoH/CDC study[58]



Fig. 3. Comparisons of treatments with respect to viral suppression over time relative to treatment initiation.
ATV/r: ritonavir-boosted atazanavir; BIC: bictegravir; DRV/r: ritonavir-boosted darunavir; DTG: dolutegravir; EFV: efavirenz; EVG/c: Elvitegravir/cobicistat; LPV/r: ritonavir-

boosted lopinavir; NVP: nevirapine; RAL: raltegravir; RPV: rilpivirine.
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results is a risk difference between DTG and EFV of 0¢29% (95% CI:
0¢10�0¢68%). We excluded other data from the meta-analysis given
the substantial heterogeneity between countries with respect to folic
acid supplements and lower background rates of NTDs (See Web-
Appendix).

3.4. Pre-treatment drug-resistance

There was no network of evidence for this subpopulation.
ENCORE-1 and NAMSAL were the only trials to report on this subpop-
ulation and comparing EFV, EFV400, and/or DTG; however, there were
too few data from these comparisons to draw meaningful inferences
(Web-Appendix) [22,50]. There were no data on PLWHwith pre-treat-
ment drug-resistance using DTG.

4. Discussion

The purpose of this study was to determine the comparative effi-
cacy, safety, and tolerability of DTG and EFV400 relative to EFV, each
with a TDF+3TC/FTC backbone, as a first-line ART regimen. These
comprehensive SLR and NMAs found improved efficacy and tolerabil-
ity of DTG relative to EFV, now reinforced by its robustness among
sub-populations. The concern over the higher risk of NTD among
peri‑conception exposures to DTG still exists; however, as more data
has become available since the previous guideline revisions, the esti-
mated effect has been considerably reduced. This updated data on
risk, together with a comprehensive modeling of the risks and bene-
fits of giving DTG to women of childbearing potential supports DTG
+TDF+3TC/FTC as the preferred first-line regimen across all popula-
tions [59,60]. Similarly, this study demonstrated that EFV400 is com-
parable to EFV in terms of efficacy and safety but is more tolerable.

Despite high quality evidence of improved efficacy and tolerability
of DTG relative to EFV in the 2016 [2], the uncertainty around its use
in sub-populations (pregnant women and TB-HIV co-infection), the
unavailability of a fixed-dose combination with TDF+3TC/FTC, and
the prohibitive price prevented its recommendation as the preferred
first-line regimen [1]. All of these factors have now been addressed.
In 2018, with the availability of a generic fixed-dose combination
with TDF+3TC, referred to as TLD [61], and studies among sub-popu-
lations having begun to report results, the SLR and NMA informed
the change in recommendations to make DTG+TDF+3TC/FTC the pre-
ferred first-line ART regimen in the interim guideline [14]. These
updated results found high certainty of faster viral suppression, pro-
tectiveness with respect to drug-resistance and improved safety, in
addition to the already established high certainty with respect to
viral suppression, discontinuations and DAEs. The high barrier to
drug-resistance is important given the growing proportion of PLWH
with PDR to NNRTIs [62]. Despite this compelling support for DTG as
the preferred first-line treatment, two new concerns did emerge: ele-
vated risk of NTDs and potential elevated weight gains.

An unplanned interim analysis of the Tsepamo study in Spring
2018 provided a signal of potentially elevated risk of NTDs in women
with periconception exposure to DTG. The updated TSEPAMO analy-
sis using data up to March 2019 did show a large reduction in the
estimated risk of NTDs with DTG compared to EFV [57], from close to
1% increase in risk to 0.29%. Since the SLR and analyses were con-
ducted for this study, new data from Botswana were presented at the
AIDS2020 conference showing a 0.09% (95% CI: �0.03% to 0.30%) dif-
ference in prevalence between DTG and all other exposures at con-
ception (i.e., a decrease in difference that is no longer statistically
different) [63]. At the same conference, another meta-analysis sup-
ported our findings of no difference in vertical transmissions and
marginal evidence of reduced adverse pregnancy outcomes between
DTG and EFV [64].

Concerns over weight gain primarily arise from the ADVANCE and
NAMSAL trials[16,17]; however, they are also supported by cohort
studies [65,66]. Given the chronic nature of HIV and the aging HIV
population, weight gain is an important safety concern. At the
moment, there is only moderate certainty of important weight gains
with DTG. This degree of certainty is attributable to lack of historical
data to support findings from newer trials, a need for a better under-
standing of factors that influence weight gain, and a need to better
understand the nature of the weight gain (e.g., a return to normal
weight vs. a movement into high BMI). Factors that may influence



Fig. 4. Forest plot of odds ratios obtained through network meta-analyses comparing dolutegravir to standard and low-dose efavirenz: for (A) measures of efficacy and (B) measures
of tolerability and safety

DTG: dolutegravir; EFV600: standard-dose efavirenz; EFV400: low-dose efavirenz; AE: adverse events; SAE: serious adverse events; OR: odds ratio; CrI: credible interval; MA: meta-anal-
ysis; NMA:network meta-analysis.
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weight gain include race, sex, and backbone combinations. The com-
bination of DTG and TAF appears to lead to double the relative weight
gain than DTG combined with TDF, possibly explained by the weight
loss induced by TDF in some patients. ART regimens lead to weight
gains and it is important to better understand what constitutes a safe
average weight gain. Moreover, it is unclear whether these weight
gains are sustained over longer periods or whether they plateau over
time. It will be necessary to monitor weight gains as they can lead to
notable co-morbidities and adversely impact pregnancy outcomes.

In previous reviews, the evidence on EFV400 compared to stan-
dard-dose EFV came entirely from the ENCORE1 trial [49]. For this
review, the indirect comparison through DTG became possible with
the addition of the NAMSAL trial [22]. The comparable efficacy and
safety and improved tolerability suggest that EFV400 may represent a
better choice of alternative first-line regimens. As opposed to the
2015 review, there were no studies providing support for the use of
EFV400 in both TB-HIV co-infected PLWH and in pregnant women. An
area of potential concern for EFV400 is its use in highly drug-resistant
populations; however, there are few data among highly drug-resis-
tant patients and conclusions from ENCORE-1 and NAMSAL were dis-
cordant. Interestingly, the addition of the NAMSAL trial had minimal
impact on the conclusions drawn in 2016, providing reassurance of
the NMAmethods used to draw these inferences.

This study has numerous strengths and limitations. In addition to
strengths previously discussed [2], the expansion of outcomes
allowed for a more complete picture of the benefits of DTG (e.g.,



Fig. 5. Modelled risk of birth and maternal outcomes among women using dolutegravir and efavirenz
DTG: dolutegravir; EFV: efavirenz; SGA: small for gestational age
Proportion of patients with virologic response with the following definitions: - Plasma HIV RNA <50 copies/ml at week 24 - Rate of strategy discontinuation and treatment

changes - Proportion of death - Proportion of patients loss to follow-up24 weeks; Proportion of patients with virologic response with the following definitions: o Plasma HIV RNA
<50 copies/ml o Plasma HIV RNA <400 copies/ml24 and 48 weeks; Evolution in HIV RNA and HIV DNA (total and 2 LTR circular) from baseline to week 4848 weeks; Rate of viral
resistance mutations in the plasma at the time of virologic failure and in comparison with HIV-RNA mutations at W0At the time of virologic failure; Evolution of CD4 cell counts
from baseline to week 4848 weeks; Frequency, type and time to a new AIDS-defining event or deathThrough out the trial; Frequency, type, time to grade 3 or 4 adverse even-
tThrough out the trial; Rate of success of TB treatment48 weeks; Anti-TB resistance rate48 weeks; Evolution of raltegravir and efavirenz trough concentrationThrough out the trial.
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drug-resistance) and areas of potential concern (e.g., NTDs). With
respect to limitations, first, there were too few data to draw definite
conclusions regarding the effect of DTG on NTDs. Progress was made
and while there remains evidence of an elevated risk, the possibility
of no elevated risk is still reasonable given the downward trend in
risk observed with additional data. Second, more data on weight are
needed and given that it affects people differently, it is critical that
more sophisticated analyses with individual PLWH be conducted to
help better assess risk for individuals. Third, evidence was at times
sparse. Despite a large network, the comparisons with EFV400 were
primarily driven by two trials only: ENCORE-1 and NAMSAL.
Although a trial was available comparing DTG to EFV among TB-HIV
co-infected PLWH, the trial was small and only 24-week results were
available, leading to low-quality evidence. Finally, some significant
outcomes (mortality, drug-resistance, etc.) were limited by a very
low number of events. Although the low counts influenced the preci-
sion or precluded the conduct of evidence synthesis for these out-
comes, it can also be viewed as evidence of improved efficacy and
safety of these treatments.

In conclusion, the evidence supports the choice of a DTG in combi-
nation with TDF+3TC/FTC as the preferred first-line regimen and
EFV400 regimens as an alternative. DTG can be considered to be an
effective, safe and tolerable anchor treatment. Across a variety of out-
comes, evidence strongly suggests that it is superior to efavirenz.
Moreover, generic fixed-dose combinations of DTG-based regimens
are now available and there is greater certainty of its use in critical
sub-populations resulting in greater confidence in the choice of this
regimen as the preferred ARV treatment for a public health approach.
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