
OR I G I N A L AR T I C L E

DORA: 48-week weight and metabolic changes in Black
women with HIV, in a phase IIIb switch study from
dolutegravir- or efavirenz- to doravirine-based first-line
antiretroviral therapy

Joana Woods1 | Simiso Sokhela1 | Godspower Akpomiemie1 |

Bronwyn Bosch1 | Karlien Möller1 | Esther Bhaskar1 | Chelsea Kruger1 |

Ncomeka Manentsa1 | Noxolo Tom1 | Philadelphia Macholo1 |

Nomathemba Chandiwana1 | Andrew Hill2 | Michelle Moorhouse1 |

Willem D. F. Venter1,3

1Wits Ezintsha, Faculty of Health
Sciences, University of the Witwatersrand,
Johannesburg, South Africa
2Department of Pharmacology and
Therapeutics, University of Liverpool,
Liverpool, UK
3Department of Public Health Medicine,
School of Health Systems and Public
Health, Faculty of Health Sciences,
University of Pretoria, Pretoria,
South Africa

Correspondence
Joana Woods, 32 Princess of Wales
Terrace, JHB, 2193, South Africa.
Email: jwoods@ezintsha.org

Funding information
MSD Sharp and Dohme

Abstract

Objectives: Treatment-related weight gain and metabolic complications with

antiretroviral integrase-based regimens, especially among Black women,

suggest the need for alternative options.

Methods: We conducted a 48-week, open-label, single-arm, single-centre,

phase IIIb switch study to evaluate the tolerability, safety and efficacy of

switching from stable efavirenz- or dolutegravir-based antiretroviral therapy to

doravirine/lamivudine/tenofovir disoproxil fumarate in Black women.

Results: The 101 participants enrolled (median age 35 years; interquartile

range 31–40) were on efavirenz (n = 46; mean duration on therapy 1.7 years)

or dolutegravir-based (n = 55; mean duration 1.5 years) antiretrovirals at

screening. Retention at 48 weeks was 92/101 participants, and viral suppres-

sion was >90% throughout the study, with a single case of doravirine resis-

tance (106 M, V108I and H221Y mutations). The mean weight percentage

change at week 48 was 4.7% (95% confidence interval [CI] 3.0–6.5; p < 0.001),

and the adjusted mean change was 2.7 kg (95% CI 1.50–3.98; p < 0.001); for

efavirenz, the percentage change was 5.0% (95% CI 2.9–7.1; p < 0.001), and the

adjusted weight gain was 3.5 kg (95% CI 1.93–5.13); for dolutegravir, the

percentage change was 4.5% (95% CI 1.8–7.3; p < 0.001), and the adjusted

weight gain was 2.1 kg (95% CI 0.26–3.90). Statistically significant decreases in

lipid panel percent mean to week 48 included: total cholesterol �8.4% (95% CI

�11.3 to �5.5; p < 0.001), triglycerides �10.4% (95% CI �16.4 to �4.4; p < 0.001)

and high-density lipoprotein �14.8% (95% CI �18.5 to �11.2%; p < 0.001), with
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minor differences when disaggregating the mean percent change in lipids between

previous efavirenz/dolutegravir regimens. Adverse events due to doravirine were

few and mild.

Conclusions: Our findings suggest that a switch to doravirine from efavirenz

or dolutegravir is safe and effective in Black women, with significant improve-

ment in lipid profiles, but does not arrest progressive weight gain.
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INTRODUCTION

Globally, nearly 30 million people are on antiretroviral
treatment (ART), 5.5 million of whom reside in
South Africa [1]. South Africa introduced tenofovir
disoproxil fumarate/lamivudine/dolutegravir (TLD) as
the preferred first-line regimen in 2019 [2]. This transi-
tion, replacing efavirenz with dolutegravir, was due to
rising resistance to non-nucleoside reverse transcriptase
inhibitors (NNRTIs), a better side-effect profile, and align-
ment with World Health Organization recommendations [3].

However, concerns regarding the integrase strand
transfer inhibitor (INSTI) class have emerged. INSTI-
based ART has been associated with increases in body
weight and development of clinical obesity, changes in
lipid profiles, new cardiovascular events and new inci-
dence of hypertension [4–7]. Furthermore, increases in
body weight on tenofovir prodrugs in combination
with dolutegravir appear to be progressive in Black
women [7, 8]. The Joint United Nations Programme on
HIV/AIDS estimates that �4.8 million women aged
≥15 years are living with HIV in South Africa, represent-
ing 63% of people living with HIV [9], with Black women
having a country-wide HIV prevalence of around
24% [9, 10].

Switching to efavirenz-based regimens, although
plausibly associated with weight mitigation in efavirenz
slow-metabolizers, is accompanied by metabolic, organ
and neuropsychiatric side effects, which may be severe,
in those likely to experience weight loss [11].

Doravirine, a second-generation NNRTI, may be an
alternative to INSTIs or older NNRTIs, with virological
suppression comparable to that of ritonavir-boosted
darunavir and efavirenz [12, 13]. The efficacy, safety and
tolerability of doravirine in treatment-naïve participants
has been demonstrated in clinical trials, including
DRIVE-FORWARD and DRIVE-AHEAD, where it dem-
onstrated a favourable lipid profile and tolerability over
48 weeks compared with ritonavir-boosted darunavir and
efavirenz, respectively, and demonstrated a superior

neuropsychiatric profile compared with efavirenz [12, 13].
DRIVE-SHIFT showed comparable virological suppression
when switching from efavirenz-based ART to TLD, with
fewer discontinuations due to adverse events (AEs) [14].
Network meta-analysis affirmed the non-inferiority of
doravirine-based regimens in virological suppression
compared with traditional first-line regimens [15].

Experience with doravirine-based ART is limited in
globally representative populations of people with HIV
because of the relatively small numbers of women
and Black participants in previous studies [12–14]. We
investigated doravirine as a potential alternative in first-
line ART among Black women on stable efavirenz- or
dolutegravir-containing ART.

MATERIALS AND METHODS

Study design and participants

The DORA trial was an open-label, single-arm, single-
centre, phase IIIb study in virologically suppressed
women with HIV on first-line ART switching to a
doravirine-based regimen. The trial enrolled medically
stable women with HIV-1 with virological suppression
at study baseline (HIV RNA <50 copies per mL) on ART
comprising efavirenz or dolutegravir (with an NRTI
backbone of emtricitabine/lamivudine and tenofovir
disoproxil fumarate, respectively) from primary health-
care facilities in Johannesburg metro (South Africa).
Inclusion criteria included age ≥18 years, weight
≥40 kg and creatinine clearance >50 mL/min. Exclu-
sion criteria included pregnancy, pregnancy gestation
>28 weeks in the last 2 years, active tuberculosis and
history of virological failure on previous ART regimens.
We had no targeted approach to participant selection
and no quota regarding the efavirenz or dolutegravir
pre-existing regimen; participants were selected at
participating health facilities and screened if they met
all the inclusion criteria.
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Procedures

The trial drug used was a fixed-dose formulation of dora-
virine 100 mg, lamivudine 300 mg and tenofovir diso-
proxil fumarate 300 mg (TLD) donated by Merck
Sharp & Dohme. After providing written consent, partici-
pants were switched to TLD and followed up for
48 weeks, with post-trial access for 2 years. After enrol-
ment, participants were seen for follow-up at 4 weeks,
12 weeks and subsequently every 12 weeks until week
48. Infants were followed up to 6 months.

Outcomes

The study's primary outcome was to evaluate the
48-week safety of once-daily oral TLD on weight, meta-
bolic and neuropsychiatric outcomes among women
(and outcomes on their infants). Secondary outcomes
included the evaluation of 48-week virological suppres-
sion, CD4+ count changes, tolerability and overall safety
and efficacy of TLD.

Neuropsychiatric and metabolic outcomes of the
study drug among women included the proportion of par-
ticipants with neuropsychiatric AEs in three pre-specified
categories (dizziness, sleep disorders/ disturbances and
altered sensorium), changes in fasting lipids and glucose
and changes in weight and body mass index (BMI) from
baseline to week 48. Women who become pregnant dur-
ing the study were retained in the final analysis.

Secondary outcome measures included the proportion
of participants with detectable plasma HIV-1 RNA levels
(≥50 copies per mL) at weeks 24 and 48, the proportion
of participants with neuropsychiatric AEs at week
24, changes in fasting lipids and glucose from baseline to
week 24, changes in weight and BMI from baseline
to week 24, changes in quality of life from baseline,
median adherence by each adherence measure at weeks
24 and 48 and any emergence of antiretroviral resistance
mutations in participants with virological failure.
Although pregnancy and breastfeeding were study exclu-
sion criteria, the infants of any women who fell pregnant
while part of the trial were evaluated for HIV-positive
status using an HIV DNA polymerase chain reaction test,
congenital abnormalities and growth and development
up to 6 months post-birth.

Throughout the trial, data were collected on AEs,
vital sign measurements, symptom-directed physical
examinations, laboratory assessments and questionnaires
(adherence and modified ACTG Quality of Life). Demo-
graphic characteristics, laboratory tests, concomitant
medications and pre-existing clinical conditions were
captured at enrolment (baseline), and parameters of

interest, both laboratory and clinical, were measured at
follow-up visits.

Tuberculosis symptom screening, pregnancy testing,
weight, height and blood pressure measurements were
routinely conducted at all scheduled medical visits. AEs
were recorded at every visit and graded according to
the Division of AIDS AE grading table (version 2.0,
November 2014). Data were captured in real time using
an electronic data-capturing system REDCap v.13.5.4
(Vanderbilt University).

No baseline HIV resistance was recorded at screening;
however, any two viral loads ≥1000 copies/mL 12 weeks
apart were defined as virological failure, and resistance
genotyping was done; resistance was managed according
to subsequent resistance patterns. Women who became
pregnant throughout the study duration could elect to
remain in the trial, with infants followed up to 6 months
of age.

Sample size calculation and statistical
analysis

The original sample size calculation was powered by one
of the primary outcome categories of average weight
change from baseline at week 48. We regarded a mean-
ingful difference in weight change between prior ART
and the switched ART to be approximately 3 kg. To
detect a difference in mean change at 90% power and
with a two-sided significance level of 0.05, a minimum of
172 individuals were required (86 per group). To account
for a �10% dropout, we aimed to recruit a total of
190 individuals (95 per group, including males and
females). However, drug availability and available fund-
ing meant that we selected a sample size of 100 partici-
pants, anticipating that data may inform a larger future
study.

Proportions and frequencies were used to describe
categorical participant characteristics, and means with
standard deviations and medians with interquartile
ranges (IQRs) were reported for continuous characteris-
tics and outcomes. In addition, proportions of cohort par-
ticipants with virological suppression, as well as with
some reported AEs, were computed. We computed crude
changes between baseline measures and follow-up
values. Percentage changes were subsequently calculated
to provide simple percentage changes in body weight and
lipids. We used the linear mixed model to obtain mean
changes in the measures (body weight, BMI, blood pres-
sure, glucose and lipids) after adjusting for within- and
between-participant variations. Furthermore, we adjusted
body weight and BMI changes at scheduled visits for pre-
vious ART regimen and duration on ART treatment. All
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tests were two-sided, using a 5% significance level. The
95% confidence intervals (CIs) were also reported for
each reported change estimate. Furthermore, figures
were used to visualize changes in body weight and lipid
measures over the follow-up period. The statistical soft-
ware used was Stata Statistical Software (StataCorp, 2021,
release 17; College Station, TX, USA).

RESULTS

Demographic and baseline characteristics

Between December 2020 and March 2022, a total of
191 participants were screened for potential inclusion in
the trial. Participant enrolment was finalized by April
2021. However, due to COVID-19-related investigational
product (IP) import delays, 32 participants were switched
to a non-doravirine-containing regimen (largely TLD)
during the study to prevent treatment interruption. This
required an additional 32 participants to be recruited
(from January to March 2022) to maintain the original
sample size. Of the 133 enrolled participants, the final
analysis used data from 101 participants who continued
IP to study exit. Among screened participants, 58 were
deemed ineligible (screen failures: most common cause
being unsuppressed viral loads) (Figure 1). The last par-
ticipant exited the study in March 2023 (date of last data
collection). The retention rate throughout the trial was
93% (n = 92). Of the eight early withdrawals, two were in
violation of the protocol (could not adhere to visit
requirements) and six were lost to follow-up.

The median participant age was 35 years (IQR 31–
40). All participants were female Black Africans; of
101 participants, 61 were from Zimbabwe and 37 from
South Africa. In total, 46 participants switched from
efavirenz-based ART and 55 from dolutegravir-based
ART. The pre-existing NRTI backbone constituted of
lamivudine (n = 41) and emtricitabine (n = 60). Mean
duration on a previous efavirenz-based or dolutegravir-
based regimen was 1.7 years and 1.5 years, respectively.
At baseline, women had a median body weight of
71.1 kg (IQR 62.4–79.6) and BMI of 27.5 kg/m2 (IQR
23.8–30.6) (Table 1).

Endpoint changes from baseline

The simple percentage mean body weight change showed
an increase from baseline to week 48 (% change = 4.7;
95% CI 3.0–6.5; p < 0.001) (Table 2).

The adjusted mean changes for body weight and BMI
showed similar increasing patterns (Table 2).

Participants previously on efavirenz-based ART
had a higher starting mean body weight than those
on dolutegravir-based ART: for those previously on
efavirenz-based ART, the percentage change from base-
line to week 48 between the two groups was 5.0% (95% CI
2.9–7.1; p < 0.001), and the adjusted weight gain was
3.5 kg (95% CI 1.93–5.13) (Table 3, Figure 2). For those
previously on dolutegravir-based ART, the percentage
change was 4.5% (95% CI 1.8–7.3; p < 0.001) and the
adjusted weight gain was 2.1 kg (95% CI 0.26–3.90)
(Table 4, Figure 2).

Seven neuropsychiatric AEs were reported between
baseline and week 24 (including sleep disturbances, two
dizziness and one altered sensorium), but all resolved by
week 48.

Systolic and diastolic blood pressure remained stable
throughout the trial. There were non-significant differ-
ences in glucose change based on previous dolutegravir/
efavirenz regimens (Tables 3 and 4). Mean changes in
lipids included the following:

• total cholesterol change at 24 weeks (% change �9.7;
95% CI �12.6 to �6.9; p < 0.001) and at 48 weeks
(% change �8.4; 95% CI �11.3 to �5.5; p < 0.001);

FIGURE 1 Trial profile. DTG, dolutegravir; IP, investigational

product.
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• high-density lipoprotein (HDL) at 24 weeks (% change
�18.3; 95% CI �22.0 to �14.5; p < 0.001) and at
48 weeks (% change �14.8; 95% CI �18.5 to �11.2;
p < 0.001);

• low-density lipoprotein at 24 weeks (% change �2; 95%
CI �7.1–3.1; p = 0.438) and at 48 weeks (% change
�0.8; 95% CI �6.2–4.7; p = 0.784);

• triglycerides at 24 weeks (% change �6.1; 95% CI
�14.6–2.5; p = 0.161) and at 48 weeks (% change �10.4;
95% CI �16.4 to �4.4; p = 0.001) (Table 2).

There was no significant change in total cholesterol/
HDL ratios from baseline to week 48, at a low-risk
ratio of 3.

There were minor differences when disaggregating
the mean % change in lipids between previous dolutegra-
vir/efavirenz regimens at week 48 (Tables 3 and 4,
Figure 3). The most significant of these was the triglycer-
ide change for those previously on an efavirenz regimen
(% change �18.9; 95% CI �26.4 to �11.5; p < 0.001)
compared with a previous dolutegravir regimen (% change
�3.1; 95% CI �11.9–5.8; p = 0.493).

At weeks 24 and 48, six (6.7%) and three (3.2%) of the
101 participants had HIV RNA ≥50 copies/mL, respec-
tively; one participant had a viral load >200 copies/mL at
both 24 and 48 weeks (Figure 4). Only one participant
switched treatment due to virological failure; all the other
participants resuppressed.

One participant (previously on an efavirenz-based
ART regimen) developed doravirine resistance at week
24 after self-reported poor adherence. The participant's
NNRTI resistance profile included V106M, V108I and
H221Y mutations. The participant fully resuppressed
virologically after switching to a dolutegravir-containing
regimen.

There was an increase in individual participant CD4
count change over the 48 weeks of follow-up (% mean
change 7.4; 95% CI 2.4–12.3; p = 0.004) (Table 5).

AEs due to doravirine were few and mild (grade 1 or 2);
there were four grade 3/4 AEs, including two loss of weight,
cervical dysplasia and obstructive jaundice (below serious
AE). Ten treatment-emergent cardiometabolic-related AEs
occurred: six hypertensive, three type 2 diabetes and one
dyslipidaemia diagnoses were made during the trial period
(Table 6). No clinically significant renal AEs occurred
(as measured by creatinine clearance and urinary
examinations).

One serious AE was reported in a participant
who developed predominantly obstructive jaundice after
8 weeks on IP. The abdominal ultrasound was inconclu-
sive (no obvious obstruction or bile duct abnormalities
noted), viral hepatitis tests (hepatitis A, B and C) were
negative and transaminases were <100 U/L; however, so
as not to contribute to liver dysfunction, the doravirine-
containing regimen was discontinued. The participant
was referred to a specialist gastroenterology unit for
further management, but she relocated to Zimbabwe,
missing any further site and tertiary care referral visits.
Site attempts to contact the participant further were
unsuccessful.

TABLE 1 Demographic and baseline clinical characteristics.

Characteristics Total (N = 101)

Age (years) 35.5 ± 6.38

Median 35.0 (31–40)

Minimum, maximum 23, 49

Race

Black 101 (100.0)

Marital status

Not married 69 (68.3)

Domestic partnership 19 (18.8)

Other 8 (8.0)

Married 5 (5.0)

Education level

Primary 5 (5.0)

Secondary 83 (82.2)

Tertiary 13 (12.9)

Employment

Employed 59 (58.4)

Not employed 28 (27.7)

Self-employed 14 (14.0)

Country of origin

Zimbabwe 61 (60.4)

South Africa 37 (36.6)

Other 3.0 (3.0)

Previous ART regimen

DTG based 55 (54.5)

EFV based 46 (45.5)

Previous ART duration (years)

EFV based 1.7 ± 0.6

DTG based 1.5 ± 0.6

NRTI backbone

FTC 60 (59.4)

3TC 41 (40.6)

Note: Percentages are based on the value of n/N. Data are presented as mean
± standard deviation, n (%) or median (interquartile range) unless otherwise

indicated.
Abbreviations: 3TC, lamivudine; ART, antiretroviral therapy; DTG,
dolutegravir; EFV, efavirenz; FTC, emtricitabine; NRTI, nucleoside analogue
reverse transcriptase inhibitor.
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TABLE 3 Mean percentage changes in body weight, glucose and lipids for participants switched from an efavirenz-based regimen to

doravirine.

Characteristics
Baseline Week 24 Week 48
(N = 46) (N = 44) (N = 43)

Body weight (kg)

Mean ± SD 74.8 ± 18.85 78.8 ± 19.09 78.9 ± 19.46

Median (IQR) 71.2 (63.0–81.5) 76.0 (65.7–87.6) 75.7 (66.2–89.4)

Minimum, maximum 45.8, 154.3 51.4, 156.9 49.1, 156.6

Mean % change (95% CI) - 4.9 (3.2–6.6) 5.0 (2.9–7.1)

% change p-value - <0.001 <0.001

LMM change (95% CI)a - 3.22 (2.23–4.22) 3.53 (1.93–5.13)

p-valueb - <0.001 <0.001

Body mass index (kg/m2)

Mean ± SD 28.7 ± 6.61 30.3 ± 6.75 30.4 ± 6.80

Median (IQR) 28.2 (24.0–31.0) 29.9 (25.4–32.8) 29.9 (25.1–33.6)

Minimum, maximum 18.4, 55.3 20.9, 56.3 19.7, 56.1

Mean % change (95% CI) - 4.9 (3.2–6.6) 5.0 (2.9–7.1)

% change p-value - <0.001 <0.001

LMM change (95% CI)a - 1.27 (0.89–1.66) 1.37 (0.74–2.00)

p-valueb - <0.001 <0.001

Glucose, fasting (mmol/L)

Mean ± SD 4.9 ± 0.59 4.8 ± 0.74 4.9 ± 0.82

Median (IQR) 4.9 (4.6–5.1) 4.6 (4.4–4.8) 4.7 (4.5–5.2)

Minimum, maximum 2.8, 7.0 3.8, 7.8 3.9, 9.0

Mean % change (95% CI) - �4.4 (�7.2 to �1.6) �2.4 (�5.1–0.3)

% change p-value - 0.003 0.082

LMM change (95% CI)a - �0.21 (�0.35 to �0.07) �0.12 (�0.28–0.04)

p-valueb - 0.003 0.155

Total cholesterol (mmol/L)

Mean ± SD 4.3 ± 0.69 3.8 ± 0.64 3.9 ± 0.65

Median (IQR) 4.3 (3.9–4.7) 3.6 (3.4–4.1) 3.8 (3.5–4.1)

Minimum, maximum 2.9, 6.4 2.5, 5.9 2.3, 5.4

Mean % change (95% CI) - �12.9 (�16.9 to �9.0) �10.5 (�14.8 to �6.1)

% change p-value - <0.001 <0.001

LMM change (95% CI)a - �0.59 (�0.74 to �0.44) �0.51 (�0.69 to �0.33)

p-valueb - <0.001 <0.001

High-density lipoprotein (mmol/L)

Mean ± SD 1.6 ± 0.37 1.2 ± 0.31 1.2 ± 0.27

Median (IQR) 1.5 (1.3–1.9) 1.1 (1.0–1.4) 1.2 (1.0–1.4)

Minimum, maximum 0.9, 2.3 0.7, 2.0 0.7, 2.0

Mean % change (95% CI) - �20.6 (�26.1 to �15.2) �18.4 (�23.9 to �12.9)

% change p-value - <0.001 <0.001

LMM change (95% CI)a - �0.35 (�0.43 to �0.27) �0.33 (�0.42 to �0.24)

p-valueb - <0.001 <0.001
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In total, 90 (89%) of 101 participants reported not
missing any IP doses in the previous 4 days, with 84
(83%) keeping to the prescribed medication schedule on

self-reported adherence measures at week 48. Two partic-
ipants became pregnant during the study; both infants
had normal post-partum foetal outcomes with no

TABLE 3 (Continued)

Characteristics
Baseline Week 24 Week 48
(N = 46) (N = 44) (N = 43)

Low-density lipoprotein (mmol/L)

Mean ± SD 2.3 ± 0.65 2.2 ± 0.62 2.2 ± 0.60

Median (IQR) 2.2 (1.9–2.5) 2.1 (1.7–2.6) 2.2 (1.9–2.7)

Minimum, maximum 0.7, 4.4 1.0, 3.6 0.8, 3.6

Mean % change (95% CI) - �3.6 (�10.2–3.1) (�8.0–5.7)

% change p-value - 0.285 0.743

LMM change (95% CI)a - �0.15 (�0.28 to �0.02) �0.10 (�0.25–0.06)

p-valueb - 0.021 0.216

Triglyceride (mmol/L), n

Mean ± SD 1.0 ± 0.37 0.9 ± 0.36 0.8 ± 0.34

Median (IQR) 1.0 (0.8–1.2) 0.8 (0.6–1.1) 0.8 (0.6–1.1)

Minimum, maximum 0.4, 1.9 0.3, 2.0 0.4, 1.6

Mean % change (95% CI) - �16.3 (�24.9 to �7.6) �18.9 (�26.4 to �11.5)

% change p-value - <0.001 <0.001

LMM change (95% CI)a - �0.20 (�0.28 to �0.12) �0.21 (�0.30 to �0.13)

p-valueb - <0.001 <0.001

aAverage change in the patient parameters from baseline adjusted for between and within variation using LMM.
bp-value from the LMM model assessing significance of change from baseline to the follow-up time point.

Abbreviations: CI, confidence interval; IQR, interquartile range; LMM, linear mixed model; SD, standard deviation.

FIGURE 2 Changes in body weight (a) and body mass index (b) by previous antiretroviral therapy, with standard error bars at each

measurement week. BMI, body mass index; CI, confidence interval; DTG, dolutegravir; EFV, efavirenz.
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TABLE 4 Mean percentage changes in body weight, glucose and lipids for participants switched from a dolutegravir-based regimen to

doravirine.

Characteristics
Baseline Week 24 Week 48
(N = 55) (N = 53) (N = 50)

Body weight (kg)

Mean ± SD 70.1 ± 12.20 71.4 ± 11.87 72.5 ± 12.90

Median (IQR) 69.4 (60.6–78.6) 71.5 (62.4–79.5) 72.2 (62.2–79.9)

Minimum, maximum 49.1, 97.5 52.3, 100.9 49.8, 101.8

Mean % change (95% CI) - 3.1 (1.4–4.8) 4.5 (1.8–7.3)

% change p-value - 0.001 0.002

LMM change (95% CI)a - 1.82 (0.76–2.88) 2.08 (0.26–3.90)

p-valueb - 0.001 0.042

Body mass index (kg/m2)

Mean ± SD 26.7 ± 4.44 27.3 ± 4.48 27.6 ± 4.84

Median (IQR) 26.4 (22.5–29.9) 26.7 (23.5–30.0) 28.0 (23.3–30.8)

Minimum, maximum 19.7, 39.6 20.5, 40.9 19.9, 41.3

Mean % change (95% CI) - 3.1 (1.4–4.8) 4.5 (1.8–7.3)

% change p-value - 0.001 0.002

LMM change (95% CI)a - 1.27 (0.89–1.66) 0.81 (0.13–1.49)

p-valueb - <0.001 0.02

Glucose, fasting (mmol/L)

Mean ± SD 4.9 ± 0.46 4.8 ± 0.73 4.8 ± 0.72

Median (IQR) 4.8 (4.6–5.2) 4.6 (4.4–5.0) 4.8 (4.3–5.0)

Minimum, maximum 4.3, 6.9 3.2, 8.1 4.0, 8.6

Mean % change (95% CI) - �2.5 (�5.9–1.0) �2.8 (�6.1–0.6)

% change p-value - 0.153 0.102

LMM change (95% CI)a - �0.13 (�0.30–0.03) �0.17 (�0.36–0.02)

p-valueb - 0.103 0.076

Total cholesterol (mmol/L)

Mean ± SD 4.1 ± 0.78 3.7 ± 0.70 3.8 ± 0.74

Median (IQR) 4.0 (3.5–4.6) 3.7 (3.3–4.3) 3.6 (3.3–4.2)

Minimum, maximum 2.2, 6.4 2.0, 5.2 2.5, 5.6

Mean % change (95% CI) - �7.1 (�11.1 to �3.1) �6.7 (�10.7 to �2.7)

% change p-value - 0.001 0.001

LMM change (95% CI)a - �0.33 (�0.48 to �0.18) �0.28 (�0.44 to �0.12)

p-valueb - <0.001 0.001

High-density lipoprotein (mmol/L)

Mean ± SD 1.3 ± 0.36 1.1 ± 0.32 1.2 ± 0.34

Median (IQR) 1.3 (1.2–1.4) 1.1 (0.9–1.3) 1.1 (1.0–1.3)

Minimum, maximum 0.6, 2.8 0.2, 1.9 0.7, 2.5

Mean % change (95% CI) - �16.3 (�21.6 to �11.0) �11.8 (�16.7 to �6.8)

% change p-value - <0.001 <0.001

LMM change (95% CI)a - �0.23 (�0.29 to �0.17) �0.17 (�0.24 to �0.10)

p-valueb - <0.001 <0.001
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congenital abnormalities and negative birth (and subse-
quent) HIV polymerase chain reaction test results.

DISCUSSION

In our cohort of Black women living with HIV, drawn
from a population where the first major randomized clin-
ical trial findings around weight gain on modern ART
were seen, switching to a doravirine-containing regimen
had a beneficial impact on lipids and led to a small
improvement in fasting glucose, with maintenance of
virological suppression and low rates of discontinuation
but ongoing weight gain. In the context of modern ART,
this is one of the few clinical trials evaluating a switch
from a second-generation INSTI to an NNRTI, providing
new information regarding weight trajectories and viro-
logical/immune-recovery data for a new switch strategy.
The major rationale for the study was to find alternative
ART agents for people with HIV experiencing weight
gain that may slow or reverse the weight gain without
adverse metabolic outcomes. This regimen did not appear
to make a difference to weight trajectory. We did not
have a control arm against which to measure weight
gain, but other studies from the same population have
shown similar weight trajectories [16].

Participants had a steady increase in weight over
the 48-week period, our major endpoint of interest.
The weight change was slightly greater in the group pre-
viously on efavirenz, with adjusted mean increases in
weight (3.5 kg) compared with those previously on
dolutegravir (2.1 kg), probably reflecting the reversal of
contribution of efavirenz slow metabolizers [11]. In ini-
tial doravirine phase III clinical trials, a post hoc pooled
analysis of three randomized controlled trials reported
that weight gain on doravirine at 96 weeks was 2.4 kg,
and the authors cited no significant difference between
doravirine/efavirenz/ritonavir-boosted darunavir treat-
ment arms [17]. However, prior trials have associated
dolutegravir regimens with weight gain [5, 6, 18–20],
and this seems to be greatest in Black women and/or
those with lower CD4 counts and associated with an
increased risk of up to 10% weight gain over 2 years in
this group [19, 21]. Pooled data from ART switch ran-
domized trials by Erlandson et al. [22] showed that
median weight gain was 1.6 kg in participants who
switched, especially from efavirenz to rilpivirine or
elvitegravir/cobicistat and switched from tenofovir dis-
oproxil fumarate to tenofovir alafenamide. They noted
that only BMI category and age were associated with
greater weight gain (modest gain in those aged
<35 years and in non-obese participants). In the

TABLE 4 (Continued)

Characteristics
Baseline Week 24 Week 48
(N = 55) (N = 53) (N = 50)

Low-density lipoprotein (mmol/L)

Mean ± SD 2.3 ± 0.70 2.2 ± 0.60 2.3 ± 0.59

Median (IQR) 2.4 (1.8–2.8) 2.1 (1.8–2.7) 2.3 (1.8–2.7)

Minimum, maximum 0.5, 3.8 1.1, 3.6 1.2, 3.8

Mean % change (95% CI) - �0.8 (�8.5–6.9) (�8.9–8.0)

% change p-value - 0.835 0.918

LMM change (95% CI)a - �0.12 (�0.24–0.01) �0.11 (�0.24–0.02)

p-valueb - 0.067 0.097

Triglycerides (mmol/L)

Mean ± SD 0.9 ± 0.37 0.9 ± 0.73 0.8 ± 0.30

Median (IQR) 0.9 (0.6–1.0) 0.7 (0.6–1.1) 0.8 (0.6–1.0)

Minimum, maximum 0.5, 2.5 0.4, 5.6 0.4, 1.8

Mean % change (95% CI) - 2.4 (�11.3–16.1) �3.1 (�11.9–5.8)

% change p-value - 0.729 0.493

LMM change (95% CI)a - 0.01 (�0.14–0.16) 0.05 (�0.21–0.31)

p-valueb - 0.892 0.698

aAverage change in the patient parameters from baseline adjusted for between and within variation using LMM.
bp-value from the LMM model assessing significance of change from baseline to the follow-up time point.

Abbreviations: CI, confidence interval; IQR, interquartile range; LMM, linear mixed model; SD, standard deviation.
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DRIVE-SHIFT study, participants who switched from a
stable ART regimen to doravirine at baseline (immedi-
ate switch group) or at week 24 (delayed switch group)
had a mean weight gain of 1.4 kg and 1.2 kg, respec-
tively, at week 144 [23]. However, this study had low
participation from Black females.

There are continuing metabolic concerns with viro-
logically suppressed people ageing on ART, with HIV
itself contributing to cardiovascular risk factors [24, 25].
In addition, many classes of ART are associated with
metabolic disturbances, such as weight gain, lipid abnor-
malities and impaired glucose metabolism, which all
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TABLE 5 CD4 count levels at baseline and weeks 24 and 48 for participants switched to a doravirine-based HIV treatment regimen over

48 weeks of follow-up.

CD4 counts
Baseline Week 24 Week 48
N = 101 N = 90 N = 93

CD4 count (cells/μL)

Mean ± SD 631 ± 274 NA 638 ± 256

Median (IQR) 600 (437–799) NA 622 (458–792)

Minimum, maximum 112, 1463 NA 111, 1455

Mean % change (95% CI) NA NA 7.4 (2.4–12.3)

% change p-value NA NA 0.004

CD4 count categories, n (%)

<200 4 (4.0) NA 4 (4.3)

≥200 97 (96.0) NA 88 (95.7)

Abbreviations: CI, confidence interval; IQR, interquartile range; NA, not applicable; SD, standard deviation.

TABLE 6 Self-reported adverse events in participants switched to a doravirine-based HIV treatment regimen over 48 weeks of

follow-up.

Self-reported AEs
Number (%) of patients
with AE (n = 101) Details

Neuropsychiatric AEs 7 (6.9)

Week 4 3 (42.8)a Dizziness (n=2), severity grade 1; altered sensorium (n=1),
severity grade 1

Week 12 2 (28.6) Sleep disorders/disturbances (n=2), severity grade 1

Week 24 2 (28.6) Sleep disorders/disturbances (n=2), severity grade 1

Week 36 0

Week 48 0

Cardiometabolic-related AEs 10 (9.9) A total of 10 events; one patient had hypertension and
dyslipidaemia

Hypertension 6 (60.0)a Severity grade 1 (n=4), grade 2 (n=2)

Diabetes/hyperglycaemia 3 (30.0) Severity grade 1 (n=1), grade 2 (n=2)

Dyslipidaemia 1 (10.0) Severity grade 2 (n=1)

AEs (grade 3/4) 4 (4.0)

Weight loss 2 (50.0)a Occurred at week 36 (n=2)

Cervical dysplasia 1 (25.0) Occurred at week 12 (n=1)

Jaundice extrahepatic obstructive 1 (25.0) Occurred at week 12 (n=1)

Serious AEs 1 (1.0) Jaundice extrahepatic obstructive; occurred
at week 12 (n=1)

AEs possibly related to IP 23 (22.8) 23 AEs were reported as possibly related

AEs related to IP 4 (4.0) 4 AEs were reported as related to study drug

Laboratory abnormalities (grade 3/4) 16 (15.8)

Haemoglobin 11 (68.8)a

Helper T cells (CD4 count) 4 (25.0)

Lymphocyte 1

Note: n = number of subjects with events; % = percentage of subjects enrolled.
aPercentage of subjects within subgroup.

Abbreviations: AEs, adverse events; IP, investigational product.
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contribute to an increased risk of cardiovascular disease.
Efavirenz, along with the protease inhibitors, is known to
both increase lipid levels and exacerbate insulin resis-
tance [26, 27]. For example, results from both DRIVE-
AHEAD (efficacy of doravirine compared with efavirenz-
based regimens) and DRIVE-FORWARD (non-inferiority
of doravirine compared with ritonavir-boosted darunavir)
showed superior lipid profiles at 96 weeks of follow-up
[12, 13]. Furthermore, DRIVE-SHIFT showed a reduc-
tion in fasting lipids at 24 weeks after switching to a
doravirine-based regimen, maintained to week 144 [14].
Other smaller switch study cohorts have replicated this
lipid improvement in real-world settings [28–31]. Our
study confirms these lipid changes, with statistically sig-
nificant decreases in total cholesterol, HDL and triglycer-
ides throughout the study period after a drug switch from
prior efavirenz- and dolutegravir-based regimens. Our
results for efavirenz were unsurprising, but the data on
lipid improvements after a prior dolutegravir-based regi-
men are the first to show this lipid benefit in first-line
participants.

Data on an association between dolutegravir and
hypertensive risk, possibly confounded by associated
weight gain, are emerging. A recent prospective cohort
study showed a 14% increase in the risk of hypertension
in those exposed to dolutegravir compared with those
who remained on efavirenz [5]. In the RESPOND cohort,
the incidence of new hypertensive cases was 23% in partici-
pants receiving INSTIs, a higher incidence than with
NNRTIs (in both ART-naïve and -experienced partici-
pants) [32]. Similarly, in the REPRIEVE cohort, there was
an increased odds ratio of 1.4 of hypertension in females on
INSTIs [33]. However, only six new hypertensive cases were
observed in our study, with blood pressure remaining sta-
ble, despite weight gain, and our sample size is far too small
to make useful inferences.

Limitations of this study include the single-arm,
open-label, single-site design and small sample size. We
removed from the analysis participants with disruption to
their IP, which may have introduced bias, although the
baseline demographics of this group suggest they were
similar to those of the overall cohort. As the trial was not
randomized to other drug classes, these factors limit our
ability to conduct direct comparisons. Strengths include
recruitment from routine services, limited inclusion and
exclusion criteria and representation of an under-
represented study population.

CONCLUSIONS

Our findings suggest that doravirine offers an effective
switch first-line ART alternative in Black women, with

significant improvement in lipid profiles but does not
seem to reverse the progressive weight gain seen with
current INSTI or legacy efavirenz-based regimens.
Head-to-head comparative randomized and well-powered
studies may offer more definitive results.

In conclusion, other options may need to be pursued
for weight loss. If weight gain on modern ART is not a
function of specific antiretrovirals, interventions may
need to consider newer interventions, including specific
anti-obesity agents. The finding that switching from
dolutegravir to doravirine has beneficial impacts on lipids
was unexpected and may merit further exploration.
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