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Background. A prospective study was extended to the new antiretroviral and monitoring strategies in HIV-infected adults in
low-income countries (NAMSAL-ANRS)-12313 trial, a 96-week open-label, multicenter, randomized phase 3 trial comparing
dolutegravir (DTG) 50 mg with efavirenz 400 mg (EFV400), both administered with tenofovir disoproxil fumarate and
lamivudine (TDF/3TC) as first-line treatment for antiretroviral therapy (ART)-naive people living with human
immunodeficiency virus type 1 (HIV). Noninferiority of DTG to EFV400 was demonstrated at 48-week and sustained at 96
weeks. Here, we present results at 192-week.

Methods.  Previous trial participants were reconsented and followed up on their initial randomization arm (1:1 DTG/TDF/
3TC:EFV400/TDF/3TC). Assessments included changes in viral suppression, biological parameters, and new serious adverse
events (SAEs).

Results. Among the participants enrolled in the trial, 81% (499/613) were analyzed at week 192: 84% (261/310) on DTG/TDF/
3TC and 78% (238/303) on EFV400/TDF/3TC. HIV RNA suppression was maintained in 69% (214/310) on DTG/TDF/3TC-based
and 62% (187/303) on EFV400/TDF/3TC-based regimens (difference, 7.3% [95% confidence interval, —.20 to 14.83]; P = .057). Five
(DTG/TDF/3TC = 2; EFV400/TDF/3TC = 3) new viral failures (World Health Organization definition) without related resistance
DTG mutations and 24 new SAEs were observed (DTG/TDF/3TC = 13; EFV400/TDF/3TC = 11). Mean weight gain was +9.4 kg on
DTG/TDEF/3TC and +5.9 kg on EFV400/TDF/3TC. The percentage of participants with obesity increased from 6.9% to 27.7% on
DTG/TDF/3TC (P <.0001) and from 8.3% to 16.7% on EFV400/TDF/3TC (P =.0033).

Conclusions. Four-year follow-up of people with HIV on DTG- and EFV400-based regimens showed long-term efficacy and
safety of both ARTSs, markedly among participants on DTG/TDF/3TC with high baseline viral load. However, unexpected
substantial weight gain over time was prominent among participants on DTG/TDF/3TC, which should be closely monitored.

Clinical Trials Registration. NCT02777229.

Keywords. dolutegravir; efficacy-durability; HIV-1; low-dose-efavirenz; weight gain.

Received 23 August 2023; editorial decision 06 November 2023; accepted 16 November Open Forum Infectious Diseases®

2023; published online 20 November 2023

A complete list of members of the NAMSAL Study Group is provided in Supplementary
Table 1.

Correspondence: Mireille Mpoudi-Etame, MD, Service Spécialisé d'Epidemiologie et
Maladies Infectieuses, Hopital Militaire de Region No. 1 Yaoundé, Annexe Ministére de La
Défense, Boulevard de la réunification, POB 12794, Yaoundé, Cameroon, (mmpoudi@yahoo.
com); Eric Delaporte, PhD, TransVIHMI, University of Montpellier, IRD, Inserm, 911 Ave
Agropolis, 34394 Montpellier, France (eric.delaporte@umontpellier.fr).

© The Author(s) 2023. Published by Oxford University Press on behalf of Infectious Diseases
Society of America. This is an Open Access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-NoDerivs licence (https://creativecommons.
org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of
the work, in any medium, provided the original work is not altered or transformed in any
way, and that the work is properly cited. For commercial re-use, please contact journals.permis-
sions@oup.com

https://doi.org/10.1093/ofid/ofad582

192-week outcomes of the NAMSAL-ANRS-12313 study « OFID « 1


https://orcid.org/0000-0002-4462-9439
https://orcid.org/0009-0009-9891-9958
https://orcid.org/0000-0001-5346-5184
https://orcid.org/0000-0003-1836-442X
https://orcid.org/0000-0001-8499-8135
https://orcid.org/0000-0002-4601-8332
https://orcid.org/0000-0002-7567-5200
https://orcid.org/0000-0001-6738-8730
https://orcid.org/0000-0002-5893-2789
https://orcid.org/0000-0002-1137-6826
https://orcid.org/0000-0002-0606-6890
https://orcid.org/0000-0002-1822-9853
https://orcid.org/0000-0002-0238-6205
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofad582#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofad582#supplementary-data
mailto:mmpoudi@yahoo.com
mailto:mmpoudi@yahoo.com
mailto:eric.delaporte@umontpellier.fr
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1093/ofid/ofad582

Initiation of first-line antiretroviral therapy (ART) for people
with human immunodeficiency virus type 1 (HIV) has been
widely discussed, notably in order to make innovative therapeu-
tic strategies accessible worldwide [1, 2]. The latest international
standards [3] recommend dolutegravir (DTG) 50 mg, a robust
integrase strand transfer inhibitor with a high barrier to
resistance [4], as once-daily, fixed-dose, preconception and
pregnancy-safe ART as preferred first-line therapy in
ART-naive adults [5, 6]. The World Health Organization
(WHO)-recommended alternative is a reduced dose (400 mg)
of efavirenz (EFV400) 7, 8], a nonnucleoside reverse transcrip-
tase inhibitor better tolerated at low dose; the 600-mg dose
(EFV600) remains largely used in case of tuberculosis
coinfection.

The New Antiretroviral and Monitoring Strategies in HIV-
infected Adults in Low-income countries (NAMSAL-ANRS)-
12313 trial was designed to evaluate the efficacy and safety of
DTG in comparison to EFV400, both combined with tenofovir
disoproxil fumarate (TDF) and lamivudine (3TC), as first-line
ART for adults with HIV in low- and middle-income countries
(LMICs). Although both of these therapies have previously
shown efficacy and safety over 48 weeks [9, 10] and 96 weeks
[11, 12] in real-life conditions in LMICs, some findings were
highlighted: (1) Participants with HIV with baseline high viral
load (VL) had impaired viral suppression, including people on
DTG/TDF/3TC, although the latter had achieved undetectabil-
ity faster than participants randomized to EFV400/TDF/3TC;
(2) the retrospective analysis of drug resistance mutations at
baseline showed a low prevalence of primary resistance to nu-
cleoside reverse transcriptase inhibitors; (3) the DTG-based
regimen was shown to be cost-effective as compared with the
EFV400-based regimen based on the 96-week data further ex-
trapolated to 10 years [13]; and (4) the weight gain among
women on DTG/TDF/3TC was greater than weight gain
among women on EFV400/TDF/3TC and compared to men
on both groups (additionally, it has been increasing across
groups over time, emphasizing the need to assess long-term ef-
ficacy and safety of these lifelong medications).

This article presents the prospective-cohort profile of the
NAMSAL participants in order to provide comparative long-
term effect of initial therapy with DTG/TDF/3TC-based and
EFV400/TDF/3TC-based regimens, evaluating the virologic
evolution, the development of ART resistance, and safety (in-
cluding weight gain), over 4 years.

METHODS

Study Design

The NAMSAL study was a randomized, open-label, noninferior-
ity phase 3, multicenter trial carried out through 96 weeks among
adults with HIV (Supplementary Table 2). The trial was extended
to assess the long-term efficacy and safety of DTG/TDF/3TC and

EFV400/TDF/3TC in the same groups of participants over 192
weeks. Methods, including ethical compliance information
[14], have previously been published [9, 11] and are briefly
described below. Eligible participants were aged 18 years or
older, ART-naive, with HIV-1 group M infection and a VL
>1000 copies/mL. Participants were stratified according to HIV
RNA at baseline (<100 000 vs >100 000 copies/mL) and study
site, then randomly assigned in a 1:1 ratio to receive DTG/
TDF/3TC or EFV400/TDF/3TC once daily.

The trial primary objective of the trial was to assess the non-
inferiority of DTG/TDF/3TC versus EFV400/TDF/3TC as first-
line treatment among ART-naive adults at week 48. The
planned sample size (606 participants, 303 per group) was esti-
mated to ensure a power of 90% in the intention-to-treat (ITT)
analysis, assuming a lower response rate of 80% at week 48 and
a statistical power >80% in the ITT and per-protocol analyses
(1-sided P value of .025 and a 10% noninferiority margin). The
study was open to accrual in June 2016 and had enrolled 613
participants by July 2017. The study is registered with
ClinicalTrials.gov (NCT02777229).

Study History

The initial approval was obtained in November 2015 and the
extension approval was obtained in May 2017 by the
Cameroon National Ethics Committee. An independent data
and safety monitoring committee performed separate reviews
of unblinded efficacy and safety data during the trial. The sci-
entific board followed up the prospective-cohort period.
Following the WHO DTG teratogenicity alert issued in May
2018, regulatory authorities and study sponsors prompted a
switch from DTG/TDF/3TC to EFV600/TDF/3TC to all wom-
en of childbearing age who were not on effective contraception
for whichever reason; pregnancy testing was performed at each
protocol visit, and pregnant women were switched to EFV600/
TDF/3TC and followed up until the end of pregnancy.

Noninferiority of DTG/TDF/3TC over EFV400/TDF/3TC
was demonstrated at week 48 [9], then sustained at week 96
[11], before the trial ended. No treatment-emergent resistance
mutations were detected among the participants with con-
firmed virologic failure. Notably, participants” weights contin-
ued to increase with time in both groups, especially among
those on DTG/TDF/3TC and among women.

Near the end of the trial, the protocol was revised to amend
the study extension in July 2018; participants had the choice to
stay on their randomized initial and were offered continued
study follow-up every 3 months. Plasma HIV RNA, immuno-
logic, and weight assessments were conducted every 3 months
(Supplementary Table 3).

Patient Consent Statement
Participants’ written consent was obtained to enter the study
extension. The design of the work has been approved by the

2 « OFID « Mpoudi-Etame et al


http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofad582#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofad582#supplementary-data

96" (68°0-G£70) 280 (68°0-5£70) L8O (68°0-5£0) 280 eley (88°0-5£°0) 180 (88°0-G£0) 180 (68°0-77£°0) 280 /6 ‘|oAs| s00N|6 uBIPS|A
el (ov-z2) 62 (Lv—v2) 0S (8e-22) 82 eley (86-02) 8¢ (8e-12) 8¢ (6e-61) 8¢ /N1 ‘[eA8] 1TV UBIpeiA
Sluswainseaswl \Coum_ogm_ 18y10
vl (G) 92 (€6 @ Ll €8 (v'2) Gl €2 L 928 (ulw/qw 02> uonenbs gYAIA) SouBIEs|O [BUSY
100> (Ly1-v6) 9L 1L (0G1-901) GZL (5Z1-£8) €01 €g (Gv1-501) ZZl (9rL-501) €21 (evL-501) Zzl ulw/qu ‘(uoenbe gUAIN) S0UBJES|O [BUSI UBIPSIA|
100> (8'6-4) 8 (6-9) £ 0L-2)6 og’ 06-99) L'L (0619 9L (06-6'9) 08 7/BW ‘|ens] suluiEBIO UBIPBIA
Sluswainsesul uoiouny |eusy
9g° (Gz-al)¢ QcvL 6L (Gc-9l)¢ 0z (cz<1) 8l Czvl) 8L (€€l Ll /0L ‘N0 |Iydosnsu uelpa|n
100> (wi—zl) el wi-L1)zL (l—zL) el al’ (€L-oL) zL (€1-0l) z1 (€L-L1) zL Tp/6 ‘[8n8] uigo|Boway uelps|A
SjusWwaInseaw 2160|01eWaH
(19) eL2 (6¥) 621 (€9) vyl (w8l eLlL (TL1) T (L'61) 19 008<
(G2) egl (€2) 19 (o) et (6L 6LL (G'81) 95 (€02) €9 667-0G¢
(61) €01 (z2) 89 (L1) GY (6°82) LLL (0'62) 88 (L'82) 68 67€-00C
(v) €T (@) el (v) oL (€€8) ¥0T (€°gg) 0L (€1€) L6 00z>
Le L9 (%) "ON “M/aunoo ||8o-| ,$AdD
vz (62£-95€) 60G (G0L-L¥E) 881 (P££-G8€) L1G og’ (Pvv—vG1) 18T (Lzr—Lyl) LLT (zav—LSl) 682 TM/AUN02 |189-1 @D UBIPSIA
eg ©) L (OK) (O [4A (£°0€) 881 (¥'LE) g6 (0°0¢) €6 (%) "ON Jw/seidod 000 005<
96° (1) (e (e 8 (7°99) L0V (0°99) 00z (8'99) L0z (%) "ON “Jw/seidod 000 00L<
88’ 91-9'1) 9L Q1-9'1) 9L (L'1-9'1) 9L 66° (8'G-81) €6 (8G-L 1) €G (8681 €G Jwy/seidoo 0LBo| A UBIPBA
(%) "ON “Jw/sa1dod 0g> A
PEOJ [BIIA L-AlH
€T 6) LS (LL) 6T (8) ¢z 6l (9°6) 65 @@Ll ve (1'8) 6z (%) "ON ‘ueBiue 82epns SnJIA g siieday 104 8ARISOd
@6 @ v @s G'1)6 €1 (CHEe] ¥
(92) 8cL (€2) 19 (82) LL (1'92) 091 (8'v2) 6L (G'12) a8 3
(€L) 0L (€1) ee (rl) Le (zel) 18 (zel) or (el Ly z
(09) 0zE (€9) 591 (LS) 56l (z'65) Z9¢€ (£09) 781 (929 8LL L
4y a8’ (%) ON ‘,9681S OHM
700" (62-22) 6T (82-22) St (0e-€2) G¢ ee (9z-12) €T (9z-12) €2 (9z-12) €2 LW/B ‘NG uelpsi|
£00° (6£-19) 69 (9/-09) 89 (08-£9) 0L 0g’ (2L-18) ¥9 (L£-99) ¥9 (££-89) ¥9 B3 ‘Wbiem uelpa|n
200° (Gv-62) LE (€v-82) 9 (Lv-2€) 8¢ 20 (rv—62) LE (ev-62) 95 (9v-1€) 8¢ A ‘ebe uelpa|\
6L0° (L9) €9¢ (L) L8L (¥9) 9/1 \z (6°59) YOV (€'89) L0Z (G€9) L61 (%) "ON 'x®s djews
(22 LTl (z2) 85 (€2) €9 (0€2) Lyl (L'g2) 0L 622 LL [eNdSOH 81 91D
(Lz) et (¢2) LS (02) 99 (¥'12) LEL (L'12) ¥9 9'12) L9 [endsoH Ay
(£9) v0E (99) 8¥L (LS) 951 (9:89) L (8'a9) 691 (G'a9) zL1 [endsoH [enus)
z6 66" (%) "ON ‘¥s el L
onjeAd p(EL9 =) (€0 =u) (ole=u) enjend q(€L9=U) (cog=u) (oLe=u) onislieloRIRy)
[e101 <007Ad3 .51d |exo] «00vAd3 51ad

auljeseg uoIsuaIxg ApNiS aAR0edsold

auljeseg |eu|

uoisua)x3 Apmg annaadsoid ay} pue |eli] ay) jo sonsuajoRIey) auljaseg 'L a|qel

192-week outcomes of the NAMSAL-ANRS-12313 study « OFID « 3



national ethics committee of Cameroon (number 2017/05/893/
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820 Participants assessed for eligibility

Overall

204 Excluded
67 Did not have HIV1 group M infection
43 Non-ndve aniretroviral thergy paients
or with viral load <1000 copies per mL
24 Lost to follow-up at day O
20 Anemia, hemoglobin level <7 g/dl
13 Had opportunistic infections

A 4

10 Withdrew consent
7 Women pregnant
6 Had elevated liverfunction results
5 Had renal clearance
5 Had thrombocytopenia
4 Had geographic incompatibility with planned
followup visits

616 Randomly assigned

v

310 Assigned to DTG-based regimen
310 Received trial regimen

49 Premature interruptior|s
9 Died
9 Withdrew consent
28 Were lost to follow-uj
3 Transfer

v

261 Still followed at wk 192

l

310 Included in intention-to-treat analysig

80 Protocol deviation

JV

230 Included in PP analysis at wk 192

!

306 Assigned to EFVV400-based regimen
303 Received trial regimen
3 Did not receive trial regimen

66 Premature interruptior]
15 Died
16 Withdrew consent
33 Were lost to follow-ul
2 Transfer

A

v

237 Still followed at wk 192

v

303 Included in intention-to-treat analysis

\ 4

32 Protocol deviation

Ty

v

271 Included in PP analysis at wk 192

Figure 1. Participant flowchart. Abbreviations: DTG, dolutegravir; EFV400, efavirenz 400 mg; HIV-1, human immunodeficiency virus type 1; PP, per protocol.

(vs 1 on EFV400/TDF/3TC). Participants’ disposition through
192 weeks is presented in Figure 1. By week 192, 24 participants
had died (DTG/TDF/3TC: 9; EFV400/TDF/3TC: 14), 25
(DTG/TDF/3TC: 9; EFV400/TDF/3TC: 16) had withdrawn,
and 61 (DTG/TDEF/3TC: 28; EFV400/TDF/3TC: 33) were lost
to follow-up (Supplementary Table 4). A total of 499 partici-
pants (DTG/TDEF/3TC: 261; EFV400/TDF/3TC: 238) were an-
alyzed at week 192. The attrition rate at week 192 was 16% on
DTG/TDF/3TC and 21% on EFV400/TDF/3TC. The per-
protocol attrition rate was 25% and 11%, respectively, and
was not associated with treatment arm.

Study Population Characteristics

Population characteristics of the trial was previously described
[9, 11]. The extension baseline characteristics of included partic-
ipants were well balanced between arms (Table 1). In brief, the me-
dian age was 37 years (interquartile range [IQR], 29-45 years) and
67.0% were women. The median VL was 1.6 log;o (IQR, 1.6-1.6
logy0); 1% of participants had VL >100 000 copies/mL; less than
1% of participants had VL >500 000 copies/mL. The median
CD4" T-cell count was 509 cells/pL (356-725 cells/pL); 19.0% of par-
ticipants had a count of <200 cells/pL. The median weight was 69 kg
(IQR, 61-79 kg); the median BMI was 25 kg/m” (IQR, 22-29 kg/m®).
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100+

Proportion of participants with
HIV-1 RNA <50 copies/mL (%)

241224 48 96 144 192

Time (weeks)
+ A : TDF/3TC + DTG
—b— B :TDF/3TC + EFV400

Figure 2.

100 A

Proportion of participants with
HIV-1 RNA <50 copies/mL (%)

LA T T T T T
-2412 24 48 96 144 192

Time (weeks)
+ A TDF/3TC + DTG - screening VL <100 000
— A TODF3TC + DTG - screening VL 2100 000
—a—— B :TDF/3TC + EFV400 - screening VL <100 000

B : TDF/3TC + EFV400 - screening VL =100 000

Evolution of the proportion of patients with human immunodeficiency virus type 1 (HIV-1) with a viral load (VL) <50 copies/mL over 192 weeks. A, Evolution of the

proportions (with vertical bars for confidence intervals [Cl]) of patients with a VL <50 copies/mL over time according to the treatment group (dolutegravir [DTG]/tenofovir dis-
oproxil fumarate [TDF]/lamivudine [3TC] or efavirenz 400 mg [EFV400]/TDF/3TC). B, Evolution of the proportions (with vertical bars for Cl) of patients with a VL <50 copies/mL
over time according to the treatment group (DTG/TDF/3TC or EFV400/TDF/3TC) and the baseline VL (<100 000 vs >100 000 copies/mL).

Treatment adherence was also balanced between arms
(Supplementary Table 5).

Efficacy on Virologic and Inmune Responses

At week 192, 214 (69.0%) participants on DTG/TDF/3TC and
187 (61.7%) of those on EFV400/TDF/3TC had maintained
RNA levels <50 copies/mL (Figure 2). The difference between
treatment arms, adjusted to the baseline VL, was 7.3 percent-
age points (95% confidence interval [CI], —.2 to 14.8)
(P =.057; Table 2). Efficacy outcomes were similar in the sen-
sitivity analysis on the subsample including all participants
except women who switched due to fertility desire and actual
pregnancy before or after the 2018 WHO signal. Indeed, in
this subsample of 488 participants, there was a significant dif-
ference in efficacy between arms (DTG/TDF/3TC = 70.2%;
EFV400/TDF/3TC = 58.5%; P=.007). In the per-protocol
analysis, 75% (172/230) of participants on DTG/TDF/3TC
and 66% (178/271) participants on EFV400/TDF/3TC main-
tained RNA VL <50 copies/mL (difference, 9.1% [95% CI,
1.13%-17.07%]; P = .022).

The analysis of the virologic response by baseline HIV RNA
showed that in the subgroup of participants with baseline VL
>100 000 copies/mL, virologic maintenance on DTG/TDF/3TC
was statistically superior compared to EFV400/TDF/3TC; 66.7%
(138/205) and 54.0% (108/200) maintained HIV RNA <50 cop-
ies/mL on DTG/TDF/3TC and EFV400/TDF/3TC, respectively.
In that subset, both arms displayed lower virologic maintenance
compared to the subset of participants with baseline high VL
<100 000 copies/mL (64% vs 87%, respectively). Among partici-
pants with the baseline very high VL >500 000 copies/mL, the
proportion maintaining viral suppression <50 copies/mL was
even lower, with 61.3% and 53.7% on DTG/TDF/3TC and on
EFV400/TDF/3TC, respectively (Figure 2).

In the subgroup of participants with baseline VL <100 000
copies/mL, the virologic maintenance was 73.8% in DTG ver-
sus 76.7 in EFV400. The treatment difference was —2.9 in favor
of EFV400/TDEF/3TC, which was not statistically significant.
These data indicate that the difference in virologic maintenance
rates in favor of DTG/TDF/3TC were driven by participants
with very high VLs at baseline.
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Table 2. Viral Suppression Analysis (Viral Load <50 Copies of HIV/mL of Blood)

Sensitivity Analysis (Without Switches due to Fertility
Desire and Actual Pregnancy Before, During, or After the

Main Analysis—ITT Population WHO Signal)
DTG EFV400 Total DTG EFV400 Total
Week 192 (n=310) (n=303) (n=613) P Value (n=235) (n=253) (n=488) P Value
ITT population®
VL <50 copies/mL 214 (69.0) 187 (61.7) 401 (65.4) .057 165 (70.2) 148 (58.5) 313 (64.1) .007
VL >50 copies/mL 40 41 81 29 34 63
Including treatment modification 15 35 50 4 32 36
Discontinuation for AE/death € 15 24
Discontinuation for other reasons 37 49 86
(loss to follow-up, withdrawal)
Missing VL in the window® 2 0 2
VL day 14 <100 000 76/103 (73.8)  79/103 (76.7)  155/206 (75.2) 60/75 (80.0)  59/82 (72.0) 119/157 (75.8)
VL day 14 >100 000 138/207 (66.7) 108/200 (54.0) 246/407 (60.4) 105/160 (65.6) 89/171 (52.0) 194/331 (58.6)
100 000-299 999 54/75 (72.0) 36/76 (47.4)  90/151 (59.6) 39/56 (69.6)  26/60 (43.3) 65/116 (56.0)
300 000-499 999 27/39 (69.2) 21/29 (72.4) 48/68 (70.6) 21/28 (75.0) 18/26 (69.2)  39/54 (72.2)
>500 000 57/93 (61.3) 51/95 (53.7)  108/188 (57.5) 45/76 (69.2)  45/85 (52.9)  90/161 (55.9)
PP population 230 271 501 210 227 437
VL <50 copies/mL 172 (74.8) 178 (65.7) 350 (69.9) .027 156 (74.3) 142 (62.6) 298 (68.2) .009
VL >50 copies/mL 24 28 52 22 24 46
Including treatment modification 5 21 26 3 20 23
Discontinuation for AE/death 6 12 18
Discontinuation for other reasons 20 42 62
(loss to follow-up, withdrawal)
Missing VL in the window® 1 0 1

Definition of viral efficacy or viral suppression means VL <50 copies/mL. P values are estimated from the superiority test (y? test).

Abbreviations: AE, adverse event; DTG, dolutegravir; EFV400, efavirenz 400 mg; ITT, intention-to-treat; PP, per protocol; VL, viral load; WHO, World Health Organization.

“Patients with at least 1 dose of treatment.
PWindow defined as week 24 + 3 weeks.

The evolution of CD4 count (cells/uL) per treatment arm at each
clinical visit is shown in Supplementary Figure 1. Between baseline
and week 192, mean CD4 count increased from 289 cells/uL (IQR,
157-452) to 304 cells/uL (IQR, 188-424) on DTG/TDF/3TC, and
from 289 cells/uL (IQR, 157-452) to 306 cells/uL (IQR, 197-440)
on EFV400/TDF/3TC; the increase was not significant.

The number of overall protocol-defined virologic failures (ie,
confirmed VL >1000 copies/mL after adherence intervention)
at week 192 was 11 (4%) and 23 (8%) on DTG/TDF/3TC and
EFV400/TDF/3TC, respectively. Compared with outcomes of
the 48 and 96 weeks, no new acquired DTG-related or
EFV-related mutations were observed at week 192 of follow-up
(Supplementary Table 6).

Safety Outcomes

The safety profile of DTG/TDF/3TC at week 192 was similar to
that at week 48 and week 96. Fewer drug-related clinical AEs
occurred with DTG/TDF/3TC than with EFV400/TDF/3TC re-
cipients (13 [4%] vs 11 [4%]; P = .719; Supplementary Table 7).

Adverse Events
The incidence of new WHO HIV-related stage 3 and 4 events
was similar in both groups, 13 (4%) on DTG/TDF/3TC and

11 (4%) on EFV400/TDF/3TC, respectively, as well as the num-
ber of SAEs (13 [4%] on DTG/TDF/3TC and 11 [4%] on
EFV400/TDF/3TC); the number of new deaths was 4 (1%) on
DTG/TDF/3TCand 5 (2%) on EFV400/TDF/3TC, respectively.
Deaths were secondary to abdominal pathology, heart disease,
bronchopulmonary infection, and cervical cancer on DTG/
TDEF/3TC and to hemorrhagic stroke, multifocal tuberculosis, he-
patic cirrhosis, hepatopathy, and cervical cancer on EFV400/TDF/
3TC; 11 new treatment discontinuations were observed and
did not significantly differ by regimen (DTG/TDEF/3TC=5;
EFV400/TDF/3TC = 6). No new tuberculosis cases were reported.
There was no meaningful difference in hematology or chemistry
outcomes between arms. Of note, no incident diabetes or myocar-
dial infarction was observed during the study period.

Pregnancy Outcomes

Thirty-nine women conceived on their per randomization
treatment (DTG/TDF/3TC = 18; EFV400/TDF/3TC = 21), re-
sulting in 23 (DTG/TDF/3TC = 10; EFV400/TDF/3TC =13)
live births and 4 (DTG/TDF/3TC = 2; EFV400/TDF/3TC = 2)
miscarriages or stillbirths over the study extension. Pregnancy
outcomes were comparable across arms (Supplementary
Table 8).
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Figure 3. Weight-related outcomes per treatment group over 192 weeks. The fig-
ure shows the evolution over follow-up of participants” mean weight (A), partici-
pants” mean body mass index (B), and the proportion of patients with obesity
(C). Abbreviations: BMI, body mass index; Cl, confidence interval; DTG, dolutegra-
vir; EFV400, efavirenz 400 mg; W, week.

Weight-Related Outcomes

The evolution of weight, BMI, and the percentage of patients with
obesity, respectively, per treatment arm at each clinical visit is
shown in Figure 3 and Supplementary Tables 9 and 10, and
further detailed by sex in Supplementary Figure 2 and
Supplementary Tables 11 and 12. Between baseline and week
192, mean weight significantly increased from 65.5kg (SD,
11.8) to 749 kg (SD, 13.7) on DTG/TDF/3TC (ie, +9.4 kg,
P <.0001), and from 64.9 kg (SD, 12.4) to 70.8 kg (SD, 13.9) on

EFV400/TDF/3TC (ie, +5.9 kg, P <.0001). Mean weight was sig-
nificantly higher on DTG/TDF/3TC from week 24 onward. The
difference amounted to +2.2 kg at week 24 (P=.0285) and
+4.1 kg at week 192 (P=.0019). Mean BMI significantly in-
creased from 23.8 kg/m” (SD, 3.8) at baseline to 27.1 kg/m’
(SD, 4.5) at week 192 on DTG/TDF/3TC (P < .0001), and from
23.6 kg/m® (SD, 4.1) to 25.7 kg/m” (SD, 4.7) on EFV400/TDF/
3TC (P <.0001). Mean BMI was significantly higher in the
DTG/TDF/3TC from week 24 onward. There was a +0.7 kg/m?
difference in favor of DTG at week 24 (P=.0285), and a
+1.4 kg/m’ difference at week 192 (P =.0018). Finally, between
baseline and week 192, the percentage of participants with obesity
increased from 6.9% to 27.7% on DTG/TDF/3TC (P < .0001)
versus from 8.3% to 16.7% on EFV400/TDF/3TC (P =.0033).
At week 192, there was a 10.9 percentage point higher incidence
of obesity in the DTG/TDF/3TC arm (P = .0056).

DISCUSSION

This article describes efficacy and safety profiles of DTG and
low-dose efavirenz in ART-naive adults through 192 weeks of
follow-up, both combined with TDF/3TC. Our findings report-
ed higher performance of DTG/TDF/3TC over EFV400/TDF/
3TC among participants with very high baseline viral loads.
Given that high baseline HIV RNA have each been associated
with poorer treatment responses, it is reassuring that the per-
formance of DTG/TDF/3TC-based regimen was maintained
at week 192 among participants with baseline HIV RNA
>100 000 copies/mL, including those with VL >500 000 cop-
ies/mL, a common occurrence in LMICs.

Efficacy results of this extended study were consistent with
the results of analysis from weeks 48 and 96 in that statistical
noninferiority of DTG over EFV400 was demonstrated, con-
firming the sustainability of both DTG and EFV efficacy over
4 years of follow-up [17]. However, the safety profile of DTG
through 4 years of follow-up raises the issue of persistent, long-
term, and substantial weight gain in a considerable proportion
of women, all of which supports the keeping of DTG-based reg-
imens as initial therapy for HIV and EFV-based regimens as an
acceptable alternative.

In the ITT analysis, the treatment difference was similar to
the results found in the ADVANCE Study of DTG + TAF +
FTC vs DTG + TDF + FTC and EFV + TDF+FTC in First-
line Antiretroviral Therapy (ADVANCE) at week 192 [18],
the only randomized trial found to provide comparable follow-
up data. DTG’s lower risk of resistance emergence, especially
among ART-naive participants, was abundantly described in
the literature. That asset was confirmed in NAMSAL as both
regimens were associated with high proportions of participants
maintaining virologic success at week 192, low proportions
experiencing virologic failure, and higher adherence to
treatments.
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Globally, tolerability to both regimens was maintained at
week 192. The analysis of 1074 pregnant women in 5 random-
ized trials showed no significant difference in the overall risk of
neonatal death, stillbirth, or mother-to-child transmission be-
tween DTG/TDF/3TC and EFV400/TDF/3TC [19]; similar
findings in NAMSAL show no differences in pregnancies or
birth outcomes with the DTG/TDEF/3TC-based regimen com-
pared to the EFV400/TDF/3TC-based regimen.

In the NAMSAL study, the magnitude of unexpected weight
gain on DTG/TDF/3TC, persistent through 192 weeks—
seemingly beyond the “return-to-health” effect—was notable.
Weight gain was considerable, ranging from 0 to 13 kg, with
a mean of +9.4 kg, associated with high incidence of obesity
on DTG/TDF/3TC (P=.0048). In the ADVANCE trial at
week 192, the mean weight gain was +4.3 kg and the incidence
of obesity on DTG/TDF/3TC was 27%, raising concerns about
cardiovascular diseases and potential adherence issues.
Compared to other antiretrovirals, DTG is increasingly being
reported as a key risk factor for greater weight gain and inci-
dence of obesity in the immediate period following ART initi-
ation [20-24]; such undesirable effects have led to treatment
discontinuations [25]. In 1 study [22], the rate of weight gain
slowed within a year while in NAMSAL, there was little sign
of imminent decline of the weight gained on DTG/TDF/3TC
at year 4.

Consistent with what was observed in other studies, female
sex and Black race appear to be associated with greater weight
gain after ART initiation [22, 26]. The difference in long-term
weight outcomes between studies may be related to the differ-
ence in participants, who were mostly White, with lower
baseline VL, higher CD4 count, and higher male to female ra-
tio, compared to the population recruited in NAMSAL,
which comprised mostly females of African descent, one-
third of whom were underweight and two-thirds had a VL
>100 000 copies/mL.

CONCLUSIONS

The virologic suppression on DTG/TDF/3TC was maintained
through 192 weeks, demonstrating sustainable efficacy of
DTG/TDF/3TC over EFV400/TDF/3TC; concerning safety sig-
nals as adverse pregnancy outcomes were invalidated, and un-
expected weight gain and high incidence of obesity persist in a
substantial proportion of participants in the long-term. These
data further support the durable safety and efficacy of DTG/
TDEF/3TC as initial therapy for HIV and the keeping of
EFV400/TDF/3TC as an alternative. Close metabolic and car-
diovascular monitoring is recommended to assess the impact
of weight gain.

This trial provides the first comparative, randomized data on
long-term (192 weeks) outcomes with DTG/TDF/E3TC-based
and EFV400/TDF/3TC-based regimens as first-line ART in

LMICs. The trial also confirms that the initial responses of
both regimens are durable with longer-term follow-up and dis-
plays the importance of trying ART on diverse populations.
However, evident safety benefits of DTG/TDF/3TC are associ-
ated with considerable and steady weight gain past 3 years of
initiation.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the correspond-
ing author.
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