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BACKGROUND
An efavirenz-based regimen (with a 600-mg dose of efavirenz, known as EFV600) 
was the World Health Organization preferred first-line treatment for human immu-
nodeficiency virus type 1 (HIV-1) infection until June 2018. Given concerns about 
side effects, dolutegravir-based and low-dose efavirenz–based combinations have 
been considered as first-line treatments for HIV-1 in resource-limited settings.

METHODS
We conducted an open-label, multicenter, randomized, phase 3 noninferiority trial 
in Cameroon. Adults with HIV-1 infection who had not received antiretroviral ther-
apy and had an HIV-1 RNA level (viral load) of at least 1000 copies per milliliter were 
randomly assigned to receive either dolutegravir or the reference treatment of low-
dose efavirenz (a 400-mg dose, known as EFV400), combined with tenofovir and 
lamivudine. The primary end point was the proportion of participants with a viral 
load of less than 50 copies per milliliter at week 48, on the basis of the Food and 
Drug Administration snapshot algorithm. The difference between treatment groups 
was calculated, and noninferiority was tested with a margin of 10 percentage points.

RESULTS
A total of 613 participants received at least one dose of the assigned regimen. At 
week 48, a viral load of less than 50 copies per milliliter was observed in 231 of 310 
participants (74.5%) in the dolutegravir group and in 209 of 303 participants (69.0%) 
in the EFV400 group, with a difference of 5.5 percentage points (95% confidence 
interval [CI], −1.6 to 12.7; P<0.001 for noninferiority). Among those with a baseline 
viral load of at least 100,000 copies per milliliter, a viral load of less than 50 copies 
per milliliter was observed in 137 of 207 participants (66.2%) in the dolutegravir 
group and in 123 of 200 participants (61.5%) in the EFV400 group, with a difference 
of 4.7 percentage points (95% CI, −4.6 to 14.0). Virologic failure (a viral load of >1000 
copies per milliliter) was observed in 3 participants in the dolutegravir group (with 
none acquiring drug-resistance mutations) and in 16 participants in the EFV400 
group. More weight gain was observed in the dolutegravir group than in the EFV400 
group (median weight gain, 5.0 kg vs. 3.0 kg; incidence of obesity, 12.3% vs. 5.4%).

CONCLUSIONS
In HIV-1–infected adults in Cameroon, a dolutegravir-based regimen was noninfe-
rior to an EFV400-based reference regimen with regard to viral suppression at week 
48. Among participants who had a viral load of at least 100,000 copies per milliliter 
when antiretroviral therapy was initiated, fewer participants than expected had viral 
suppression. (Funded by Unitaid and the French National Agency for AIDS Research; 
NAMSAL ANRS 12313 ClinicalTrials.gov number, NCT02777229.)
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Until mid-2018, the preferred initial 
antiretroviral therapy (ART) recommend-
ed in the World Health Organization 

(WHO) guidelines for human immunodeficiency 
virus type 1 (HIV-1) infection consisted of two 
nucleoside reverse-transcriptase inhibitors (NRTIs) 
combined with a nonnucleoside reverse-transcrip-
tase inhibitor (NNRTI), namely efavirenz at a 
dose of 600 mg daily (known as EFV600).1 The 
EFV600-based reference regimen was then chal-
lenged by the landmark Study ING114467 (SINGLE) 
trial,2 which showed that a dolutegravir-based 
regimen (dolutegravir is an integrase inhibitor) 
had a more favorable profile with regard to sus-
tained viral suppression and immunologic recov-
ery than did the EFV600-based regimen. Because 
dolutegravir has a high genetic barrier to resis-
tance and is available in a fixed-dose combina-
tion and at low cost,3 it appears to be an ideal 
candidate for a universal first-line ART regimen 
and was introduced as a WHO preferred first-
line treatment in 2018, but this recommendation 
was conditional.1 Warnings have been issued that 
exposure to dolutegravir at the time of concep-
tion may be associated with neural-tube defects 
in infants.4 Risks of insomnia and a significant 
increase in body weight have also been associ-
ated with dolutegravir use.5,6

EFV600 has now been downgraded in the lat-
est international recommendations because of 
adverse neurosensory effects.7 Moreover, the low 
genetic barrier of efavirenz, especially in the 
context of frequent drug shortages and limited 
access to routine HIV-1 RNA monitoring, can re-
sult in the accumulation of drug-resistance mu-
tations with persistent use of the drug. In turn, 
this contributes to increased mortality,8 the 
spread of HIV-1 with drug-resistance mutations, 
and an increased prevalence of primary drug re-
sistance.9 However, the ENCORE1 trial10 showed 
that a reduced dose of efavirenz (a dose of 400 mg 
daily, known as EFV400) was noninferior to 
EFV600 with regard to efficacy; in addition, 
EFV400 was associated with a better safety pro-
file among adults who had not received ART and 
with a lower rate of discontinuation, while re-
maining efficient in pregnant patients and in 
patients who have tuberculosis without adjust-
ment of the dose.11,12

The SINGLE and ENCORE1 trials2,10 were con-
ducted in high-income countries and involved 
mainly white men with low viral loads. In low- 

and middle-income countries, where the vast 
majority of the 36.9 million people who have 
HIV are living, the characteristics of the patients 
are notably different; the patients are predomi-
nantly women, have higher baseline viral loads 
with limited access to viral-load monitoring, and 
are infected with HIV-1 non-B subtypes.13 To 
interpret results in a context that is close to a 
real-life resource-limited setting, we conducted a 
randomized trial in Cameroon, an African coun-
try known for HIV-1 with a high level of genetic 
diversity and an increasing rate of primary drug 
resistance,9 in which we compared the efficacy 
and safety of a dolutegravir-based regimen with 
those of an EFV400-based regimen, with viral-load 
monitoring performed according to WHO recom-
mendations. EFV400 was chosen as the reference 
treatment on the basis of the ENCORE1 trial 
results in the context of WHO recommendations 
at that time (before 2018).1

Me thods

Trial Oversight

The New Antiretroviral and Monitoring Strategies 
in HIV-Infected Adults in Low-Income Countries 
(NAMSAL) ANRS 12313 trial was a 48-week, 
open-label, randomized, phase 3 trial to evaluate 
dolutegravir as compared with EFV400, both com-
bined with tenofovir disoproxil fumarate and 
lamivudine, as first-line ART for HIV-1–infected 
adults in low- and middle-income countries. The 
trial was a noninferiority trial performed as a 
gatekeeping procedure before testing for supe-
riority. Participants were enrolled in three hos-
pitals in Yaoundé, Cameroon, between July 2016 
and August 2017. Approval from the Cameroon 
National Ethics Committee was obtained in No-
vember 2015. All the participants provided writ-
ten informed consent before any trial-specific 
procedures were performed. An independent data 
and safety monitoring committee performed 
separate reviews of unblinded efficacy and safety 
data during the trial. Participants and investiga-
tors were unaware of the results of these interim 
analyses. The members of the writing commit-
tee vouch for the accuracy and completeness of 
the data and analyses and for the fidelity of the 
trial to the protocol, available with the full text 
of this article at NEJM.org. The trial drugs were 
paid for by Unitaid; no commercial support for 
drugs or tests was provided.
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Participants

Eligible participants were 18 years of age or 
older, had not received ART, and had HIV-1 
group M infection with a viral load of at least 
1000 copies per milliliter. Women of childbear-
ing potential had to agree to use effective con-
traceptive methods. Exclusion criteria were preg-
nancy, breast-feeding, severe hepatic impairment, 
renal failure, severe psychiatric illness, and un-
stable tuberculosis coinfection (Table S1 in the 
Supplementary Appendix, available at NEJM.org). 
Randomization was stratified according to base-
line viral load (<100,000 copies per milliliter vs. 
≥100,000 copies per milliliter) and trial site. 
Participants were randomly assigned, in a 1:1 
ratio, to receive dolutegravir or EFV400 in a cen-
tral procedure performed before the start of the 
trial (Table S2 in the Supplementary Appendix).

End Points

The primary end point was the proportion of 
participants with a viral load of less than 50 cop-
ies per milliliter at week 48, on the basis of the 
Food and Drug Administration (FDA) snapshot 
algorithm (Table S2 in the Supplementary Ap-
pendix).2,14-18 Secondary end points included the 
viral load with other thresholds (a viral load of 
<200 copies per milliliter on the basis of the 
FDA snapshot algorithm; and virologic failure, 
defined by the WHO as a viral load of >1000 
copies per milliliter after reinforcement of ad-
herence) at weeks 24 and 48, as well as drug 
resistance. We analyzed the change from base-
line in the CD4+ T-cell count at weeks 24 and 
48, morbidity (WHO stage), survival, adherence 
to treatment, safety, and patient-reported out-
comes (depression, anxiety, and stress; HIV-
treatment symptoms, including efavirenz-related 
symptoms; and quality of life).19-22 Details regard-
ing the conduct of the trial are provided in the 
protocol, including the statistical analysis plan.

Assessments

Trial visits were scheduled at baseline and on a 
regular basis until week 48 (Table S3 in the Sup-
plementary Appendix). After the week 48 visit, 
participants continued follow-up until week 96. 
The plasma HIV-1 RNA level (viral load) was 
measured with the use of the m2000rt RealTime 
HIV-1 Viral Load assay (Abbott Molecular). These 
measurements were obtained at weeks 24 and 48 
in order to be close to viral-load monitoring 

conditions in low- and middle-income countries. 
Viral load measurements for the week 4 and 
week 12 visits were obtained retrospectively. The 
CD4+ T-cell count was assessed by means of 
f low cytometry performed at the CREMER lab-
oratory (Yaoundé, Cameroon). Genotypic drug-
resistance testing was performed retrospectively 
at baseline and at the time of virologic failure at 
the TransVIHMI laboratory (Montpellier, France). 
Drug-susceptibility predictions were made with 
the use of the Stanford algorithm.23 Patient- 
reported outcomes were evaluated with the use 
of the 12-Item Short-Form General Health Survey 
(SF-12),20 the short-form version of the Depres-
sion, Anxiety, and Stress Scales,21 and HIV-treat-
ment and efavirenz-related symptom question-
naires.21,22

Statistical Analysis

The primary analysis examined the difference 
between treatment groups in the proportion of 
participants with a viral load of less than 50 cop-
ies per milliliter at week 48, which was to be first 
tested for noninferiority in the intention-to-treat 
and per-protocol populations and then tested for 
superiority at a two-sided significance level of 
0.05 if noninferiority was shown24 (Table S2 in 
the Supplementary Appendix). The noninferiority 
of dolutegravir to EFV400 could be concluded if 
the lower limit of the two-sided 95% confidence 
interval for the difference between the two 
groups in the proportion of participants with a 
viral load of less than 50 copies per milliliter 
was above −10 percentage points. This margin was 
chosen for its consistency across other trials2,10 
and European and FDA recommendations.25,26 A 
sample of 606 participants (303 per group) 
would provide the trial with 90% power to show 
noninferiority in the intention-to-treat analysis 
with the use of a one-sided significance level of 
0.025, as recommended, and a noninferiority 
margin of 10 percentage points; a 10% increase 
in the sample size would maintain the same 
power in the per-protocol analysis (with the as-
sumption that 10% of the participants might be 
excluded). Subsequent testing for superiority was 
to be performed if noninferiority was shown 
without the need to adapt the type I error rate. 
Analyses of efficacy, safety, and patient-reported 
outcomes were performed in the intention-to-
treat population, since the efficacy and safety 
populations were identical in the trial.
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R esult s

Trial Population

Of the 616 participants who underwent random-
ization, 613 received at least one dose of the 
assigned regimen (Fig. 1). Overall, 24 partici-
pants were excluded from the per-protocol analy-

sis owing to deviations from the protocol (Table 
S4 in the Supplementary Appendix). Demo-
graphic and disease characteristics at baseline 
were well balanced between the two treatment 
groups (Table 1). The median age was 37 years; 
65.9% of the participants were women. The me-
dian baseline viral load was 5.3 log10 copies per 

Figure 1. Eligibility Assessment, Randomization, and Analysis.

HIV-1 denotes human immunodeficiency virus type 1.

616 Underwent randomization

820 Participants were assessed for eligibility

204 Were excluded
67 Did not have HIV-1 group M infection
43 Had received antiretroviral therapy previously

or had viral load <1000 copies/ml
24 Were lost to follow-up at day 0
20 Had hemoglobin level <7 g/dl
13 Had opportunistic infections
10 Withdrew consent
7 Were pregnant
6 Had elevated liver-function results
5 Had renal clearance
5 Had thrombocytopenia
4 Had geographic incompatibility with planned 

follow-up visits

310 Were assigned to the dolutegravir-based
regimen

310 Received trial regimen

306 Were assigned to the low-dose efavirenz–
based regimen

303 Received trial regimen
3 Did not receive trial regimen

22 Had premature inter-
ruptions

7 Died
7 Withdrew consent
8 Were lost to follow-up

15 Had premature inter-
ruptions

6 Died
4 Withdrew consent
5 Were lost to follow-up

11 Had protocol deviations13 Had protocol deviations

295 Were still followed at wk 48 281 Were still followed at wk 48

310 Were included in the intention-to-treat
analysis

303 Were included in the intention-to-treat
analysis

297 Were included in the per-protocol
analysis

292 Were included in the per-protocol
analysis
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Characteristic

Dolutegravir 
Group 

(N = 310)

EFV400 
Group 

(N = 303)

Intention-to-Treat 
Population 
(N = 613)

Trial site — no. (%)

Central Hospital 172 (55.5) 169 (55.8) 341 (55.6)

Military Hospital 67 (21.6) 64 (21.1) 131 (21.4)

Cité Verte Hospital 71 (22.9) 70 (23.1) 141 (23.0)

Female sex — no. (%) 197 (63.5) 207 (68.3) 404 (65.9)

Median age (IQR) — yr 38 (31–46) 36 (29–43) 37 (29–44)

Median weight (IQR) — kg 64 (58–73) 64 (56–71) 64 (57–72)

Median body-mass index (IQR)†‡ 23 (21–26) 23 (21–26) 23 (21–26)

WHO stage — no. (%)§¶

1 179 (57.9) 184 (60.7) 363 (59.3)

2 41 (13.3) 40 (13.2) 81 (13.2)

3 84 (27.2) 75 (24.8) 159 (26.0)

4 5 (1.6) 4 (1.3) 9 (1.5)

Positive for hepatitis B virus surface antigen — no. (%) 25 (8.1) 34 (11.2) 59 (9.6)

HIV-1 viral load

Median (IQR) — log10 copies/ml 5.3 (4.8–5.8) 5.3 (4.7–5.8) 5.3 (4.8–5.8)

≥100,000 copies/ml — no. (%) 207 (66.8) 200 (66.0) 407 (66.4)

≥500,000 copies/ml — no. (%) 93 (30.0) 95 (31.4) 188 (30.7)

CD4+ T-cell count

Median (IQR) — per mm3 289 (157–452) 271 (147–427) 281 (154–444)

<200 per mm3 — no. (%) 97 (31.3) 107 (35.3) 204 (33.3)

200 to 349 per mm3 — no. (%) 89 (28.7) 88 (29.0) 177 (28.9)

350 to 499 per mm3 — no. (%) 63 (20.3) 56 (18.5) 119 (19.4)

≥500 per mm3 — no. (%) 61 (19.7) 52 (17.2) 113 (18.4)

Hematologic measurements

Median hemoglobin level (IQR) — g/dl 12 (11–13) 12 (10–13) 12 (10–13)

Median neutrophil count (IQR) — 109/liter 1.7 (1.3–2.3) 1.8 (1.4–2.2) 1.8 (1.3–2.2)

Renal-function measurements

Median creatinine level (IQR) — mg/liter 8.0 (6.9–9.0) 7.6 (6.4–9.0) 7.7 (6.6–9.0)

Median renal clearance according to MDRD  
equation (IQR) — ml/min

122 (105–143) 123 (105–146) 122 (105–145)

Other laboratory measurements

Median alanine aminotransferase level (IQR)  
— IU/liter

28 (19–39) 28 (21–38) 28 (20–38)

Median glucose level (IQR) — g/liter¶ 0.82 (0.74–0.89) 0.81 (0.75–0.88) 0.81 (0.75–0.88)

Lipid measurements‡

Median cholesterol level (IQR) — g/liter 1.5 (1.3–1.7) 1.5 (1.3–1.8) 1.5 (1.3–1.8)

Median triglyceride level (IQR) — g/liter 0.84 (0.61–1.08) 0.81 (0.61–1.08) 0.82 (0.61–1.08)

*  The trial regimen consisted of dolutegravir (dolutegravir group) or efavirenz at a dose of 400 mg daily (EFV400 group) 
combined with tenofovir disoproxil fumarate and lamivudine. There were no significant differences between the two 
groups with regard to baseline characteristics. IQR denotes interquartile range, and MDRD Modification of Diet in 
Renal Disease.

†  Body-mass index is the weight in kilograms divided by the square of the height in meters.
‡  Data were available for 611 participants.
§  World Health Organization (WHO) stage 1 indicates asymptomatic infection, stage 2 mildly symptomatic infection, 

stage 3 moderately symptomatic infection, and stage 4 severely symptomatic infection or acquired immunodeficiency 
syndrome–defining illness.

¶  Data were available for 612 participants.

Table 1. Characteristics of the Participants at Baseline.*
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milliliter, and 66.4% of the participants had a 
baseline viral load of at least 100,000 copies per 
milliliter. The median CD4+ T-cell count was 
281 per cubic millimeter. Adherence to treat-
ment was similar in the two groups (Table S5 in 
the Supplementary Appendix).

 Efficacy

At week 48, a total of 231 of 310 participants 
(74.5%) in the dolutegravir group and 209 of 303 
participants (69.0%) in the EFV400 group had a 
viral load of less than 50 copies per milliliter 
(Fig. 2). The difference between treatment groups 
was 5.5 percentage points (95% confidence in-
terval [CI], −1.6 to 12.7), thus meeting the crite-
rion for noninferiority (P<0.001) but not for su-
periority (P = 0.13) (Fig. 3, and Table S6 in the 
Supplementary Appendix). Among those with a 
baseline viral load of at least 100,000 copies per 
milliliter, a total of 137 of 207 participants 
(66.2%) in the dolutegravir group and 123 of 200 
participants (61.5%) in the EFV400 group had a 
viral load of less than 50 copies per milliliter, 
with a difference of 4.7 percentage points (95% 
CI, −4.6 to 14.0), thus showing noninferiority. 
Among those with the highest baseline viral load 
(≥500,000 copies per milliliter), less than 60% of 
the participants reached a viral load of less than 
50 copies per milliliter in the two groups 
(Fig. 3). More women had viral suppression in 
the dolutegravir group than in the EFV400 group 
(157 of 197 [79.7%] vs. 147 of 207 [71.0%]; differ-
ence, 8.7 percentage points; 95% CI, 0.3 to 17.0).

Results obtained with the use of a viral load 
threshold of less than 200 copies per milliliter 
showed that 276 of 310 participants (89.0%) in 
the dolutegravir group and 253 of 303 partici-
pants (83.5%) in the EFV400 group had viral 
suppression. The difference was 5.5 percentage 
points (95% CI, 0.1 to 11.0), thus meeting the 
criteria for noninferiority and superiority (Table 
S7 in the Supplementary Appendix). Results at 
week 24 showed that the proportion of partici-
pants who had viral suppression for each viral 
load threshold (<50 copies per milliliter and 
<200 copies per milliliter) was similar to the 
proportion at week 48 (Fig. 2, and Tables S6 and 
S7 in the Supplementary Appendix). Fewer par-
ticipants had virologic failure (a viral load of 
>1000 copies per milliliter) in the dolutegravir 
group than in the EFV400 group (3 vs. 16). The 
median change from baseline in the CD4+ T-cell 

count at week 48 was slightly but not signifi-
cantly greater in the dolutegravir group than in 
the EFV400 group (increase of 178 per cubic 
millimeter [interquartile range, 103 to 275] vs. 
150 per cubic millimeter [interquartile range, 77 
to 239]) (Fig. S2 and Table S8 in the Supplemen-
tary Appendix).

 HIV Drug Resistance and Virologic Outcomes

HIV-1 genotypic analysis was performed at base-
line, with analyses of reverse-transcriptase and 
integrase genes performed in 309 and 308 par-
ticipants, respectively, in the dolutegravir group 
and in 302 and 301 participants in the EFV400 

Figure 2. Proportion of Participants with a Viral Load of Less Than 50 Cop-
ies per Milliliter Over Time.

The trial regimen consisted of dolutegravir (dolutegravir group) or efavi-
renz at a dose of 400 mg daily (EFV400 group) combined with tenofovir 
disoproxil fumarate and lamivudine.
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group. The analysis showed a high level of ge-
netic diversity (including eight subtypes, 12 circu-
lating recombinant forms, and numerous unique 
recombinant forms), with a predominance of 
circulating recombinant form CRF02 (present in 
176 of 309 participants [57.0%] in the dolutegra-
vir group and 190 of 301 participants [63.1%] in 
the EFV400 group), and showed that the preva-

lence of drug-resistance mutations was well bal-
anced between the two groups. The prevalence 
of primary resistance to NRTIs was low (1.3%; 
8 participants), whereas the prevalence of pri-
mary resistance to NNRTIs was 6.1% (37 partici-
pants, including 35 with a mutation conferring 
resistance to efavirenz). A high level of genetic 
integrase polymorphism was observed, with 51 

Figure 3. Subgroup Analysis of Proportion of Participants with a Viral Load of Less Than 50 Copies per Milliliter at Week 48.
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participants (8.4%) having E157Q mutations. 
Multivariate analyses performed separately in the 
dolutegravir and EFV400 groups showed that the 
presence of primary drug resistance (including a 
mutation conferring resistance to efavirenz) was 
not associated with an absence of viral suppres-
sion to a viral load of less than 50 copies per 
milliliter; the main factor associated with drug 
resistance was a baseline viral load of at least 
100,000 copies per milliliter.

Among those with virologic failure according 
to the WHO definition, none of 3 participants in 
the dolutegravir group had drug-resistance mu-
tations at baseline or acquired them during the 
trial, whereas 6 of 16 participants in the EFV400 
group had drug-resistance mutations at baseline 
(5 had mutations conferring resistance to efavirenz, 
and 1 to lamivudine, tenofovir, and efavirenz). 
Of the 10 remaining participants in the EFV400 
group who did not have drug-resistance muta-
tions at baseline, 8 acquired them (2 acquired 
mutations conferring resistance to efavirenz, 3 to 
lamivudine and efavirenz, and 3 to lamivudine, 
tenofovir, and efavirenz). In the EFV400 group, 
virologic failure was significantly associated with 
primary resistance to efavirenz, a baseline viral 
load of at least 100,000 copies per milliliter, and 
adherence to treatment after adjustment by means 
of multivariate modeling. Details regarding the 
results of the genotypic analysis are provided in 
Tables S9 through S14 in the Supplementary Ap-
pendix.

Clinical and Patient-Reported Outcomes

The number of participants who had new HIV-
related, WHO stage 3 or higher events was simi-
lar in the two groups (16 of 310 participants 
[5.2%] in the dolutegravir group and 18 of 303 
participants [5.9%] in the EFV400 group). Of the 
13 participants (2.1%) who died, 12 died from 
HIV-related illnesses, including 2 participants 
(in the EFV400 group) who died from an immune 
reconstitution inflammatory syndrome in the 
context of pulmonary tuberculosis or Kaposi’s 
sarcoma. Of the 404 women who were exposed 
to trial drugs, 25 (6.2%) became pregnant dur-
ing the trial (13 in the dolutegravir group and 12 
in the EFV400 group). All the children who were 
delivered from mothers with such exposures 
were born alive, without any reported congenital 
abnormalities.

No major safety concerns were reported or 

led to treatment discontinuation. A significantly 
greater median increase in body weight was ob-
served in the dolutegravir group than in the 
EFV400 group (5.0 kg [interquartile range, 1.0 to 
8.0] vs. 3.0 kg [interquartile range, 0.0 to 7.0], 
P<0.001). Weight gain of at least 10% was ob-
served in more women than men (147 of 379 
[38.8%] vs. 44 of 192 [22.9%], P<0.001) and in 
more participants who had a low body-mass in-
dex (BMI) at baseline than participants who were 
in other BMI categories at baseline. A signifi-
cantly greater increase in the cholesterol level in 
both groups, as well as a greater increase in the 
glucose level in the dolutegravir group, was ob-
served in participants who had weight gain of at 
least 10% than in participants who did not. 
Obesity occurred in significantly more partici-
pants in the dolutegravir group than in the 
EFV400 group (36 of 293 participants [12.3%] 
vs. 15 of 278 participants [5.4%], P = 0.004). De-
tails regarding safety and clinical outcomes are 
provided in Tables S15 through S22 in the Sup-
plementary Appendix.

There were no significant differences between 
the two groups with regard to the following 
outcomes: the proportion of participants who 
had depression, anxiety, or stress over time 
(Fig. 4); the mean number of symptoms, regard-
less of symptom severity; and the mean number 
of efavirenz-related symptoms during follow-up. 
Mean scores on the SF-12 physical and mental 
component summaries at baseline and over time 
did not differ significantly between the two 
groups, except at week 48, when the mean score 
on the mental component summary was signifi-
cantly lower in the dolutegravir group than in 
the EFV400 group. Details regarding patient-
reported outcomes are provided in Figures S3 
and S4 and Table S23 in the Supplementary Ap-
pendix.

Discussion

In the NAMSAL ANRS 12313 trial, we compared 
a dolutegravir-based regimen with a low-dose 
efavirenz–based regimen for the treatment of 
HIV-1 infection in a resource-limited setting. 
The results of this randomized, phase 3 trial 
showed the noninferiority of dolutegravir to 
EFV400 with regard to the primary end point of 
viral suppression at week 48.

The trial was conducted in Cameroon and 
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had few eligibility restrictions, thus allowing the 
inclusion of participants who had high baseline 
HIV-1 viral loads and had characteristics that 
largely differed from those of people living in 
high-income countries, where registrational trials 

were conducted. The participants in our trial were 
mainly women of childbearing potential, had 
high baseline viral loads (66.4% had a viral load 
of ≥100,000 copies per milliliter, and 30.7% had 
a viral load of ≥500,000 copies per milliliter), 
and often had coexisting conditions, whereas 
the participants included in the SINGLE and 
ENCORE1 trials were predominantly men, and 
one third had a baseline viral load of at least 
100,000 copies per milliliter.2,10

In addition, WHO recommendations for the 
diagnosis and management of virologic failure 
were followed closely. In this real-life context, 
the noninferiority of dolutegravir to EFV400 was 
shown, but superiority was not shown, even 
though approximately 6% of the participants in 
the EFV400 group had primary resistance to 
efavirenz at baseline; in contrast, the superiority 
of dolutegravir to efavirenz was shown in the 
SINGLE trial.2 Of note, in the EFV400 group, 
participants who had primary drug resistance 
were at an increased risk for virologic failure. 
The occurrence of drug-resistance mutations in 
those who did not have primary drug resistance 
was frequently observed, a finding that shows 
the well-known low genetic barrier of efavirenz 
and the limitation of the WHO definition for 
virologic failure in this context.

Efficacy (measured as the proportion of par-
ticipants with a viral load of <50 copies per milli-
liter at week 48) in the dolutegravir group was 
lower in our trial than in reference trials: 74.5% 
in our trial, as compared with 88% in the group 
that received dolutegravir, abacavir, and lamivu-
dine in the SINGLE trial2 and 90% in the group 
that received dolutegravir and two NRTIs in the 
FLAMINGO trial.27 Similarly, viral suppression 
in the EFV400 group was observed in 69.0% of 
participants in our trial, as compared with 82% 
in the ENCORE1 trial.10 Among those in our trial 
with the highest baseline viral load (≥500,000 
copies per milliliter), decreased efficacy was 
observed, with viral suppression occurring in less 
than 60% in both groups. These participants 
represented one third of our trial population and 
were rarely represented in registrational trials, a 
factor that probably contributed to the observed 
differences in efficacy.

In contrast, efficacy results were much better 
with the use of a viral load threshold of less than 
200 copies per milliliter, with viral suppression 
occurring in 89.0% and 83.5% of the partici-

Figure 4. Proportion of Participants with Depression, Anxiety, and Stress 
Over Time.

Pa
rt

ic
ip

an
ts

 w
ith

 a
t L

ea
st

M
ild

 D
ep

re
ss

io
n 

(%
)

25

15

20

10

5

0
0 12 24 48

Weeks

B Anxiety

A Depression

Dolutegravir

EFV400

Pa
rt

ic
ip

an
ts

 w
ith

 a
t L

ea
st

M
ild

 A
nx

ie
ty

 (%
)

25

15

20

10

5

0
0 12 24 48

Weeks

Dolutegravir

EFV400

C Stress

Pa
rt

ic
ip

an
ts

 w
ith

 a
t L

ea
st

M
ild

 S
tr

es
s 

(%
)

8

4

6

2

0
0 12 24 48

Weeks

Dolutegravir

EFV400

The New England Journal of Medicine 
Downloaded from nejm.org at BIBL UNIVERSITE DE UNITE PM on February 14, 2020. For personal use only. No other uses without permission. 

 Copyright © 2019 Massachusetts Medical Society. All rights reserved. 



n engl j med 381;9 nejm.org August 29, 2019 825

Dolutegr avir or Low-Dose Efavirenz for HIV-1

pants in the dolutegravir and EFV400 groups, 
respectively; these results indicate that partici-
pants had a low persistent viremia. Apart from 
the high baseline viral loads, the lower efficacy 
in the primary analysis may be explained by 
lower-than-expected adherence to treatment or 
by drug resistance at baseline. Adherence to treat-
ment was high on the basis of scores on a vali-
dated questionnaire (Table S5 in the Supplemen-
tary Appendix), but this measure has limitations. 
The retrospective analysis of drug-resistance 
mutations at baseline showed a low prevalence 
of primary resistance to NRTIs, and the presence 
of a mutation conferring resistance to efavirenz 
at baseline was not associated with an absence 
of viral suppression to a viral load of less than 
50 copies per milliliter, a finding that was also 
observed in the ENCORE1 trial.10 The prevalence 
of primary resistance to tenofovir, lamivudine, 
or both was too low to evaluate the effect, par-
ticularly on the risk of functional dolutegravir 
monotherapy. A high level of integrase polymor-
phism with mainly E157Q and T97A mutations 
(in 8% and 6%, respectively) was observed. Al-
though these mutations have been suspected to 
decrease the efficacy of integrase inhibitors,28-30 
no effect on viral suppression was identified in 
the dolutegravir group. However, long-term fol-
low-up studies would help to further evaluate 
the effect of these mutations, especially those 
associated with the persistent low viremia ob-
served in a subgroup of our trial population.

Increased body weight and an increased inci-
dence of obesity (12.3% and 5.4% in the doluteg-
ravir and EFV400 groups, respectively) were 

observed in this typical African population. 
Follow-up of these participants will be critical, 
given the potentially important public health con-
sequences that may jeopardize the large-scale use 
of dolutegravir. Pregnancy occurred in 25 women 
while they were receiving trial drugs, with no 
adverse outcomes in live births. Of note, the 
WHO alert regarding the teratogenicity of dolu-
tegravir was issued in May 2018,4 after most of 
the participants had reached week 48.

In conclusion, this phase 3 trial showed the 
noninferiority of a dolutegravir-based regimen, 
which is associated with a low risk of acquiring 
drug-resistance mutations, to a low-dose efavirenz–
based regimen with regard to viral suppression 
at week 48 in a typical population of adults with 
HIV-1 infection in Cameroon, supporting the 
current WHO recommendations to initiate ART 
with a dolutegravir-based regimen. We also found 
that viral suppression was impaired in partici-
pants with a high baseline viral load, thus sup-
porting the worldwide effort for early diagnosis 
and treatment of HIV-1. We recognize the con-
cerns related to dolutegravir use in women of 
childbearing potential, and the risk of obesity 
needs to be explored further.
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