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Abstract

Objectives: A paradigm shift from three-drug regimens to two-drug regimens

(2DRs) is currently taking place in real-world clinical practice. This study aimed

to describe the efficacy, durability, and tolerability of dolutegravir (DTG)/lami-

vudine (3TC) and DTG/rilpivirine (RPV) in a real-world setting.

Methods: This was a retrospective, observational, multicentre (ten centres in

Belgium) study involving adult treatment-naïve and treatment-experienced people

living with HIV on DTG/3TC or DTG/RPV between 1 January 2019 and

30 September 2020. The primary endpoint was rate of virological suppression (VS;

plasma HIV-1 viral load [VL] <50 copies/ml) using an on-treatment analysis.

Main secondary endpoints included the proportion of people that experienced loss

of VS (LVS; defined as two consecutive HIV-1 VLs of >200 copies/ml after initially

achieving VS) and a resistance analysis at the time of LVS; rate, incidence, and

reasons for discontinuation of treatment (stopping treatment or changing any

component of the 2DR); and change in weight, along with the proportion of peo-

ple reporting a >10% weight gain. Ordinal logistic regression analysis examined

associations between baseline variables and >10% on-treatment weight gain.

Results: Overall, 948 people were included, of whom 734 (77%) were on

DTG/3TC and 214 (23%) were on DTG/RPV. Baseline characteristics included

54% aged ≥50 years, 31% female, 31% Black sub-Saharan African, 95% treatment-

experienced, and 8% with HIV-1 VL ≥50 copies/ml. Through 48 weeks, the rate of

VS for the overall cohort was 98.3% (99.1% with 3TC; 96.2% with RPV). LVS was

observed in 0.5% (n = 5) of the overall population (n = 1 [3TC group], n = 4

[RPV group]). There were 40 treatment discontinuations (4.2%, n = 27 [3TC

group]; n = 13 [RPV group]), corresponding to an incidence of 4.7 per

100 patient-years. The most common reason for discontinuation was an adverse

event (1.4%), with neurotoxicity the most frequent (0.5%). Median on-treatment

weight gain at week 48 was 1 kg (interquartile range [IQR] �1–3) overall, 1 kg
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(IQR �1–3) in the 3TC group, and 2 kg (IQR 0–4) in the RPV group. A >10%

weight increase was observed in 6.3% of people. Regression analysis showed that

being on a tenofovir disoproxil fumarate-based regimen prior to 2DR initiation

was the only variable associated with a >10% increase in weight from baseline

(odds ratio 3.48; 95% confidence interval 1.13–10.68; p = 0.038).

Conclusion: In this real-world analysis, the 2DRs analysed were effective,

durable, and safe for those who were treatment-naive and treatment-experi-

enced. A slight increase in weight was associated with these regimens.
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INTRODUCTION

Current international guidelines recommend the use of a
three-drug combined antiretroviral therapy (cART) regi-
men for the treatment of most people living with HIV-1
[1–4]. However, these guidelines now also recommend the
use of dolutegravir (DTG)-based two-drug regimens
(2DRs) for treatment-naïve people (DTG + lamivudine
[3TC]) and as a switch option for virologically suppressed
people (DTG + 3TC or rilpivirine [RPV]) [1–3]. Support
for the use of DTG-based 2DRs has come from several clin-
ical trials that have shown these regimens to be as tolera-
ble and effective as three-drug regimens (3DRs) in
achieving and maintaining virological suppression [5–7].
As such, a paradigm shift from 3DRs to 2DRs is currently
taking place in real-world clinical practice. However, one
of the main concerns with 2DRs is the potential for a lower
resistance barrier among those with poorer treatment com-
pliance [8]. Adherence is frequently ≥95% in the clinical
setting but <80% in the real world [9]. Furthermore, strict
inclusion criteria for HIV drug trials can sometimes lead to
certain groups of people being underrepresented, such as
women and people with diverse ethnic/racial back-
grounds. As such, there is a vital need for real-world data
on DTG-based 2DRs to be able to evaluate virological out-
comes and describe emerging side effects that were not
described in clinical trials. The goal of this study was to
describe the efficacy, durability, and tolerability of
DTG/3TC and DTG/RPV in various sub-populations of
people with HIV in a real-world setting in Belgium.

METHODS

Study design and population

We conducted a retrospective, observational, multicentre
study. Electronic data capture collected study variables on

people who met the inclusion criteria for this study. Data
were gathered from routine practice at ten participating
HIV reference centres (HRCs) in Belgium that work in
concert as members of the Belgium Research on AIDS and
HIV Consortium. This study was conducted in accordance
with good clinical practice guidelines and the General
Data Protection Regulation 2016/679. Study-specific
informed consent was not required, as informed consent
for the use of routinely obtained data from each partici-
pant had previously been obtained at each participating
centre. Furthermore, the principal investigator or designee
at each study site ensured that the dataset for each partici-
pant underwent coding/de-identification before data
extraction. Ethical approval was obtained from a central
ethics committee and from site-specific ethics committees
before data collection. This method of research has been
used repeatedly in the past and represents an accessible
and reliable source of data. Moreover, since more than
90% of people living with HIV in Belgium are treated and
monitored at these HRCs [10], and given their geographi-
cal distribution in various parts of the country, this
allowed for an adequate sampling of the Belgian HIV pop-
ulation receiving DTG/3TC and DTG/RPV.

Inclusion criteria were treatment-naïve and
treatment-experienced people living with HIV aged
≥18 years, having received at least one dose of DTG/3TC
or DTG/RPV, either as a single- or dual-tablet regimen,
between 1 January 2019 and 30 September 2020. People
who fulfilled these criteria were included in the total pop-
ulation count at baseline. However, if a person did not
have an HIV-related laboratory analysis performed at
week 24 (a window of tolerance of ±8 weeks was used),
then the person was withdrawn from the remainder of
the study. If a person received DTG/3TC and/or
DTG/RPV on multiple or separate occasions, only data
from the first occurrence were included. People receiving
a DTG-based 2DR as part of a clinical trial or a medical
need programme (defined as a programme in which a
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pharmaceutical company provides its medications to a
patient at no cost in the context of either off-label use or
a potential life-saving measure) were excluded. Data col-
lected included (i) participant characteristics such as age,
sex, ethnicity, weight, and co-morbidities; (ii) HIV-related
data such as mode of HIV-1 acquisition, existence of a
prior AIDS-defining illness, HIV treatment status at base-
line, total time on cART prior to baseline, number of
cART regimens prior to baseline, integrase strand trans-
fer inhibitor (INSTI) experienced prior to baseline, last
cART regimen prior to baseline, antiretroviral resistance
profile, CD4+ and CD8+ cell counts, HIV-1 viral load
(VL), and discontinuation of 2DR; and (iii) non-HIV-
related laboratory data such hepatitis B virus (HBV)
serology, lipid panel, and plasma glucose. Baseline was
defined as the time at which DTG/3TC or DTG/RPV was
initiated, and HIV treatment status was defined as naive
(never been treated with cART) or experienced (currently
being treated or previously treated with cART).

The primary endpoint of this study was to measure
the rate of virological suppression while on DTG/3TC
and DTG/RPV (defined as a plasma HIV-1 VL <50
copies/ml) at weeks 24 and 48. Secondary endpoints
included (i) proportion of people that experienced
protocol-defined loss of virological control by week
48 (defined as two consecutive HIV-1 VL measurements
of >200 copies/ml in individuals who had initially experi-
enced virological suppression) along with an analysis of
resistance-associated mutations (RAMs) at the time of
loss of virological control; (ii) proportion of people that
experienced a viral blip at any time up to week 24 and up
to week 48 (defined as one HIV-1 VL measurement of
≥50 copies/ml after having initially experienced virologi-
cal suppression); (iii) rate and incidence of, reasons for,
and time to discontinuation of treatment (defined as
stopping treatment or changing any component of the
2DR) over the 48-week study period; (iv) the number of
newly diagnosed HBV co-infections over the 48-week
study period (defined as becoming HBV seropositive
after initially being HBV seronegative at 2DR initiation);
(v) overall change in weight, along with the proportion
of people reporting a 5%–10% and >10% weight
gain at week 48; (vi) change in CD4+ cell count and
CD4+/CD8+ ratio at weeks 24 and 48; and (vii) change in
lipid and glycaemic parameters at weeks 24 and 48.

Statistical analysis

We used descriptive statistics to describe the overall study
population and two pre-defined groups: those on
DTG/3TC and those on DTG/RPV. We reported continu-
ous variables as the number of available and missing data,

mean, standard deviation (SD), median, and interquartile
range (IQR). We conveyed categorical values as the num-
ber of available and missing data and as percentages and
used a pairwise deletion approach for missing data. We
compared continuous variables using the Wilcoxon rank-
sum test and evaluated differences between proportions
using Fisher's exact test. Two-sided p-values <0.05 were
considered statistically significant. Both primary and sec-
ondary endpoints were analysed on the overall study pop-
ulation and on both treatment regimens. We also analysed
some secondary endpoints on several sub-groups, includ-
ing age, sex, men who have sex with men (MSM), Black
sub-Saharan African (SSA) ethnicity (identified according
to the United Nations Statistics Division classification
[11]), HIV treatment status, time on cART prior to base-
line, cART regimen immediately preceding 2DR initiation,
and baseline HIV-1 VL and CD4+ cell count. We used an
on-treatment analysis for the primary endpoint and per-
formed an ordinal logistic regression analysis using a step-
wise variable selection algorithm to examine associations
between baseline variables and discontinuation of treat-
ment and >10% on-treatment weight gain at week 48. All
statistical analyses were conducted using Statistical Analy-
sis System (SAS) software v9.4 (SAS Institute, Inc., Cary,
North Carolina, USA).

RESULTS

Study population

Overall, 948 people were included, of whom 734 (77.4%)
were on DTG/3TC and 214 (22.6%) were on DTG/RPV;
median duration of follow-up was 76.1 weeks (IQR
65.1–94.8). Baseline characteristics of the study popula-
tion are described in Table 1. The median age was
50.9 years (IQR 41.2–59.4), women represented 31.1% of
the study cohort, and people were primarily Caucasian
(61.1%) followed by SSA (31%). Acquisition of HIV-1 was
predominantly through sexual exposure (91.7%), and
MSM accounted for 46% of the study cohort. The majority
of people (95.3%) were treatment experienced at baseline,
74.3% were INSTI experienced, median time on cART
prior to baseline was 8.8 years (IQR 4.1–15.7), and
median number of cART regimens prior to baseline was
four (IQR 2–6). Regimens received prior to baseline var-
ied greatly; the most common were two nucleoside/
nucleotide reverse transcriptase inhibitors (NRTIs) + one
INSTI (60.9%) and two NRTIs +one non-nucleoside
reverse transcriptase inhibitor (NNRTI; 11.4%). The most
frequent reasons for starting a DTG-based 2DR were
treatment simplification/decrease pill burden (46.7%) and
toxicity of previous cART regimen (10.7%). Less frequent
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TABLE 1 Baseline characteristics of the study population

Characteristics Overall (n = 948) DTG + 3TC (n = 734) DTG + RPV (n = 214) p-valuea

Age (years) 0.02

<50 439 (46.3) 355 (48.4) 84 (39.3)

≥50 509 (53.7) 379 (51.6) 130 (60.7)

Sex 0.402

Male 653 (68.9) 511 (69.6) 142 (66.4)

Female 295 (31.1) 223 (30.4) 72 (33.6)

Ethnicity 0.132

Caucasian 579 (61.1) 453 (61.7) 126 (58.9)

Black Sub-Saharan African 294 (31) 221 (30.1) 73 (34.1)

Other 54 (5.7) 40 (5.5) 14 (6.5)

Unknown 21 (2.2) 20 (2.7) 1 (0.5)

Weight (kg) 76 (68–85.5) 77 (68–86) 75 (66.5–83) 0.053

Co-morbidities 0.156

Diabetes mellitus 56 (5.9) 50 (9.6) 6 (4.4)

Coronary heart disease 32 (3.4) 25 (3.4) 7 (3.3)

NADM 27 (2.8) 23 (3.1) 4 (1.9)

Cerebrovascular disease 12 (1.3) 9 (1.2) 3 (1.4)

Chronic renal disease 7 (0.7) 6 (1.2) 1 (0.7)

Data not available 292 (30.8) 215 (29.3) 77 (36)

HIV acquisition 0.669

Heterosexual 433 (45.7) 333 (45.4) 100 (46.7)

MSM 436 (46) 343 (46.7) 93 (43.5)

Other 20 (2.1) 14 (1.9) 6 (2.8)

Unknown 59 (6.2) 44 (6) 15 (7)

HIV treatment status 0.357

Treatment-naïve 44 (4.6) 37 (5) 7 (3.3)

Treatment-experienced 904 (95.4) 697 (95) 207 (96.7)

INSTI-
experienced

704 (74.3) 556 (75.7) 148 (69.2)

DTG-experienced 601 (63.4) 491 (66.9) 110 (51.4)

Prior AIDS-defining illness 136 (14.4) 90 (12.3) 46 (21.5) 0.001

Nadir CD4+ T-cell count (cells/μl) 343 ± 243 355 ± 252 301 ± 204 0.006

Data not available 11 (1.2) 8 (1.1) 3 (1.4)

Time on cART (years) 8.8 (4.1–15.7) 8.6 (4–14.2) 11 (4.9–20.6) 0.0001

Number of previous cART regimens 4 (2–6) 3 (2–5) 4 (2–6) 0.0003

cART regimen prior to baseline 0.001

2 NRTIs + 1 INSTI 577 (60.9) 488 (66.5) 89 (41.6)

2 NRTIs + 1 NNRTI 108 (11.3) 75 (10.2) 33 (15.4)

2 NRTIs +1 PI 48 (5.1) 32 (4.4) 16 (7.5)

1 INSTI + 1 PI 18 (1.9) 11 (1.5) 7 (3.3)

1 PI 18 (1.9) 12 (1.6) 6 (2.8)

Other/not receiving treatment 179 (18.9) 116 (15.8) 63 (29.4)

HIV-1 viral load (copies/ml) 0.178
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reasons included treatment initiation for a treatment-
naïve patient (4.6%), drug–drug interactions (0.6%), and
virological failure of previous cART regimen (0.5%). At
baseline, the median CD4+ cell count was 705 cells/μl
(IQR 523–902), and 91.9% were virologically suppressed
(<50 copies/ml).

Virological suppression

The rate of virological suppression at weeks 24 and 48 for
the overall population and for the various subgroups is
shown in Table 2. At week 48, the virological suppression
rate for the overall cohort was 98.3%. Similar suppression
rates were observed in the DTG/3TC group (99.1%) and
in the DTG/RPV group (96.2%), including for occurrences
of off-label use of these 2DRs (DTG/3TC in a person
with an HIV-1 VL ≥500 000 copies/ml; DTG/RPV in
treatment-naïve and virologically non-suppressed switch
people). Compared with the overall study population, a
lower but statistically nonsignificant rate was seen in
those with a baseline HIV-1 VL of 201–499 999 copies/ml
(92.3%) and in those with a baseline CD4+ cell count
<200 cells/μl (92.9%). Furthermore, minor but nonsignifi-
cant differences in virological suppression rates among
the two treatment regimens were observed in certain
sub-populations, including SSA people (97.7% [3TC
group] vs. 92.9% [RPV group]). No viral blips were
detected over the first 24 weeks of the study period; how-
ever, by week 48, seven viral blips were observed overall
(three in the 3TC group; four in the RPV group). The pro-
portion of people experiencing loss of virological control

by week 48 was 0.5% (n = 5) for the overall population,
0.1% (n = 1) for the 3TC group, and 1.9% (n = 4) for the
RPV group (Table S1). A viral blip prior to loss of virolog-
ical control was observed in one of the five people over-
all, and only one person had novel RAMs at the time of
loss of virological control (one person had a VL at the
time of loss of virological control below the required min-
imum to accurately perform resistance testing). Median
HIV-1 VL at confirmation of loss of virological control
was 3080 copies/ml (IQR 450–3860).

Treatment discontinuation

There were 40 (4.2%) discontinuations of treatment over
the 48-week study period, corresponding to an incidence
of 4.7 discontinuations per 100 patient-years (Table S2).
There were 27 (3.7%) discontinuations in the 3TC group
and 13 (6.1%) in the RPV group (p = 0.126). Logistic
regression analysis showed no significant association
between baseline variables and discontinuation of treat-
ment (data not shown). The most common reasons for
discontinuation of 2DR were an adverse event (AE; 1.4%,
1.5 discontinuations per 100-patient years) and a newly
diagnosed HBV co-infection (0.8%, 0.9 discontinuations
per 100-patient years). Of the eight people with HIV-HBV
co-infection, six (75%) were on a tenofovir-based 3DR
directly prior to 2DR initiation, and the remaining two
were treatment-naïve people who were started
on DTG/3TC. Less common causes of treatment discon-
tinuation included patient/physician decision (0.4%),
drug–drug interactions (0.2%), and pregnancy (0.1%). The

TABLE 1 (Continued)

Characteristics Overall (n = 948) DTG + 3TC (n = 734) DTG + RPV (n = 214) p-valuea

<50 871 (91.9) 677 (92.2) 194 (90.7)

50–200 19 (2) 17 (2.3) 2 (0.9)

201–499 999 56 (5.9) 39 (5.3) 17 (7.9)

≥500 000 2 (0.2) 1 (0.2) 1 (0.5)

CD4+ T-cell count (cells/μl) 0.341

<200 21 (2.2) 13 (1.8) 8 (3.7)

200–349 58 (6.1) 45 (6.1) 13 (6.1)

350–499 120 (12.7) 96 (13.1) 24 (11.2)

≥500 692 (73) 539 (73.4) 153 (71.5)

Data not available 57 (6) 41 (5.6) 16 (7.5)

CD4+/CD8+ ratio 1 ± 0.5 1 ± 0.5 0.8 ± 0.4 0.002

Abbreviations: 3TC, lamivudine; cART, combined antiretroviral therapy; DTG, dolutegravir; INSTI, integrase strand transfer inhibitor; MSM, men who have

sex with men; NADM, non-AIDS-defining malignancy; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside/nucleotide reverse
transcriptase inhibitor; PI, protease inhibitor; RPV, rilpivirine.
aComparison of 3TC group versus RPV group.
Data are presented as n (%), mean ± standard deviation, or median (interquartile range) unless otherwise indicated.
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most frequent AE resulting in discontinuation of treat-
ment was neurotoxicity (0.5%; 0.6 discontinuations per
100-patient years) followed by gastrointestinal toxicity
(0.3%; 0.4 discontinuations per 100-patient years). For the
overall population, median time to discontinuation for
any reason was 20.1 weeks (11.5–31.7), and the median
time was longer in the RPV group than in the 3TC group
(25.6 vs. 17.1 weeks; p = 0.189). Among those who dis-
continued DTG/3TC, the most common cART regimen
prescribed after discontinuation was bictegravir/

emtricitabine/tenofovir alafenamide (29.6%), whereas the
most commonly prescribed cART regimen after
DTG/RPV discontinuation was DTG/3TC (61.5%).

Change in weight

Median on-treatment weight gain at week 48 was 1 kg
(IQR �1 to 3) for the overall study population, 1 kg (IQR
�1 to 3) for the 3TC group, and 2 kg (IQR 0–4) for the

TABLE 2 Rates of virological suppression and number of viral blips for the overall study population and various sub-groups at weeks 24

and 48

Population and sub-groups

Overall
W24

DTG/3TC
W24

DTG/
RPV W24

Overall
W48

DTG/3TC
W48

DTG/RPV
W48

N = 766 N = 590 N = 176 N = 586 N = 429 N = 157

All people (%) 97.9 98.1 97.2 98.3 99.1 96.2

Age (%)

≥50 97.9 98.4 96.3 98.6 99.6 96.2

<50 98 97.8 98.5 97.9 98.3 96.2

Sex (%)

Male 98.1 98.3 97.5 98.5 99.7 95.3

Female 97.4 97.7 96.6 97.8 97.7 98

MSM (%) 98.3 98.9 96.1 99.3 99.5 98.5

Black SSA (%) 96.5 96.5 96.7 96.2 97.7 92.9

HIV treatment status (%)

Naïve 94.3 92.9 100a 100 100 100b

Experienced 98.1 98.4 97 98.2 99 96

INSTI-experienced 97.6 98 96 98 98.8 95.4

Baseline HIV-1 VL (copies/ml),
(%)

<50 98.6 98.9 97.5 98.6 99.3 96.6

50–200 86.7 92.3 50c 100 100b 100c

201–499 999 90.9 86.7 100 92.3 93.8 90

≥500 000d 100 100 100 100 100 100

Baseline CD4+ count (cells/μl),
(%)

<200 83.3 75 100b 92.9 85.7a 100a

200–349 95.9 94.6 100 96.6 100 85.7a

350–499 96.6 96.1 100 96.1 100 85

≥500 98.6 99.3 96.1 99 99 99.1

Viral blips (copies/ml), n

VL 50–200 0 0 0 4 1 3

VL >200 0 0 0 3 2 1

Abbreviations: 3TC, lamivudine; DTG, dolutegravir; INSTI, integrase strand transfer inhibitor; MSM, men who have sex with men; N, number of participants
with available data; RPV, rilpivirine; SSA, sub-Saharan African; VL, viral load; W, week.
aData only available for seven people in this sub-group.
bData only available for six people in this sub-group.
cData only available for two people in this sub-group.
dData only available for two people in this category, one in each treatment group.
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RPV group. Change in weight from baseline for various
sub-groups of people is shown in Table 3. At week
48, a >10% increase in weight was observed in 5.4% of
people on DTG/3TC and in 9.5% of people on DTG/RPV.
The lowest proportion of people experiencing a >10%
weight increase were those on a tenofovir alafenamide
fumarate-based cART regimen prior to 2DR initiation
(2.6% [3TC group]; 5.1% [RPV group]). Logistic regression
analysis using baseline variables described in Table 3
revealed that the only factor significantly associated with

a >10% increase in weight from baseline was being on a
tenofovir disoproxil fumarate (TDF)-based cART regimen
directly prior to 2DR initiation (odds ratio 3.48; 95% con-
fidence interval 1.13–10.68; p = 0.038).

Laboratory analyses

Mean ± SD increase in CD4+ cell count in the DTG/3TC
group was 5 ± 199 and 14 ± 184 cells/μl at weeks 24 and

TABLE 3 Change in weight (kg) at week 48, along with the proportion of people experiencing 5%–10% and >10% increase in weight

from baseline for the study cohort and various sub-groups

Baseline
variable

DTG/3TC DTG/RPV

Median
(IQR)

5%–10% increase
from baseline

>10% increase
from baseline

Median
(IQR)

5%–10% increase
from baseline

>10% increase
from baseline

All people 1 (�1–3) 14.8 5.4 2 (0–4) 22.2 9.5

Age (years)

<50 2 (�1–4) 17.4 6.5 2 (�0.5–4) 20.8 8.3

≥50 1 (�1–3) 11.6 4.1 2 (0–4) 22.6 9.8

Sex

Male 1 (�1–3) 15.2 4.5 1.5 (�1–4) 23.7 7.9

Female 1 (�2–3) 13.1 6 2 (0–4) 18.5 11.1

MSM 1 (�1–3) 14.7 3.7 1 (�0.5–4) 29.2 7.2

SSA 1 (�1–3) 11.1 6.2 2 (0–4) 21.4 7.1

HIV treatment status

Naïve 1 (�2–2) 15.6 5.8 4a (2.5–5.5) 75a 0a

Experienced 1 (�1–3) 14.8 5.2 2 (0–4) 18 9.8

INSTI-
experienced

1 (�1–3) 14.4 5.1 1 (�1–3) 17.7 9.8

Time on cART

≥10 years 0 (�2–3) 13.7 2.8 2 (0–4) 20.5 7.7

<10 years 1 (�1–3) 15.1 6.8 2.5 (�1–4) 23.1 11.5

Regimen prior to baseline

ABC-based 2 (�1–4) 14.6 7.3 2 (�1–4) 33.3 6.7

TDF-based 3 (0–7) 20 13.3 2 (0–4) 15 15.8

TAF-based 1 (�1.5–3) 14.7 2.6 1.5 (0–4) 12.5 5.1

CD4+ count (cells/μl)

<350 2 (�2–4) 13.3 6.7 3.5 (0.5–5) 14.3 10

350–499 1 (�1–3) 12.8 2.6 0 (�1–2) 11.1 0

≥500 1 (�2–3) 14.6 4.9 2 (0–4) 24.5 8.2

HIV-1 VL (copies/ml)

<50 1 (�1–3) 14.3 4.8 2 (�1–4) 18.6 8.5

≥50 1 (�1–4) 15.9 8.3 4b (3–7) 28.9b 12.7b

Abbreviations: 3TC, lamivudine; ABC, abacavir; cART, combined antiretroviral therapy; DTG, dolutegravir; INSTI, integrase strand transfer inhibitor; IQR,
interquartile range; MSM, men who have sex with men; RPV, rilpivirine; SSA, black Sub-Saharan African; TAF, tenofovir alafenamide; TDF, tenofovir

disoproxil fumarate; VL, viral load.
aData only available for four people in this sub-group.
bData only available for five people in this sub-group.
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48, respectively, whereas in the DTG/RPV group, it was
7 ± 161 and 22 ± 177 cells/μl at weeks 24 and 48, respec-
tively (Table S3). However, there was no change in the
CD4+/CD8+ ratio over the course of the study period. At
week 48, there were no statistically significant differences
in the mean change from baseline of lipid parameters
and fasting glucose in both treatment regimens.

DISCUSSION

In this multicentre, retrospective trial of treatment-naïve
and treatment-experienced people in a real-world setting,
DTG/3TC and DTG/RPV provided durable virological
suppression and were well tolerated. Indeed, despite sev-
eral differences in baseline characteristics among the two
groups and a few occurrences of off-label use of these
2DRs, factors that could have potentially influenced end-
points such as virological and immunologic response,
these regimens achieved a rate of virological suppression
close to 100% (week 48 on-treatment analysis) for both
treatment-naïve and treatment-experienced people. Fur-
thermore, impressive virological suppression rates were
observed across various pre-defined sub-groups, includ-
ing those aged ≥50 years, women, and those from SSA.
Slightly lower, but statistically nonsignificant, rates of
virological suppression were observed in people with
baseline CD4+ cell count <200 cells/μl (93%) or baseline
HIV-1 VL of 201–499 999 copies/ml (92%). The overall
virological efficacy observed in our study is quite similar
to the 48-week results reported in clinical trials and gen-
erally higher than what is classically reported in real-
world studies. In the ASPIRE randomized controlled trial
(RCT) of DTG/3TC in treatment-experienced people, the
rate of virological suppression was 91% [12]. The
GEMINI-1 and -2 studies, both phase III RCTs evaluating
DTG/3TC in treatment-naïve people, reported a 91% viro-
logical suppression rate in the pooled population [5], and
the TANGO trial of DTG/3TC in treatment-experienced
people demonstrated a virological efficacy of 93% [6]. In
the SWORD-1 and SWORD-2 studies, which were phase
III studies involving treatment-experienced people trea-
ted with DTG/RPV, pooled analysis showed the rate of
virological suppression to be 94% [7]. However, in real-
world studies, the week-48 rates of virological suppres-
sion varied between 84% and 100% [13–21]. Potential fac-
tors that may explain the discrepant rates of virological
efficacy observed include the difference in study popula-
tions (heterogeneous in real-world studies vs. pre-selected
[including prior treatments, virological failures, and prior
RAMs] in clinical trials) and that real-world studies usu-
ally employ a retrospective, observational design using an
on-treatment analysis (such as in this study), whereas

clinical trials tend to use a snapshot algorithm in an
intention-to-treat-exposed population. Overall, there
were five (0.5%) cases of loss of virological control in our
study population. Resistance analysis at the time of loss
of virological control showed that three of those instances
were mutation free and, although sub-optimal adherence
cannot be excluded, it is reassuring that the future treat-
ment options for those participants were not compro-
mised. However, one person who was on DTG/RPV had
RAMs for both NNRTIs and INSTIs, and one person had
a VL at the time of loss of virological control below the
required threshold to accurately perform resistance test-
ing. None of the people who experienced loss of virologi-
cal control had any RAMs prior to 2DR initiation. These
findings, which are in line with those of both clinical and
real-world trials [5–7, 12–21], show that loss of virological
control with DTG-based 2DRs is extremely rare in both
treatment-naïve and treatment-experienced people and
that the development of resistance to either DTG, 3TC,
and RPV is equally rare. Despite seven people experienc-
ing a viral blip over the study period, only one of those
people experienced loss of virological control. Reports as
to the clinical significance of viral blips are conflicting.
Similar to this study, some trials have reported that viral
blips were not associated with either virological failure or
the development of drug resistance [22–24], whereas
others have reported an association [25–28].

DTG/3TC and DTG/RPV were well tolerated, with
4.2% of people discontinuing their treatment. No signifi-
cant difference was observed in the overall discontinua-
tion rates among the two treatment regimens.
Interestingly, participants in both groups had the same
rate of discontinuation due to an AE (1.4%; most com-
mon cause of discontinuation). Rate of discontinuation
due to an AE were 1%–2% in the investigational trials
GEMINI 1 and 2 and TANGO [5, 6] and 3% in the
SWORD-1 and -2 studies [7]. In several observational
studies, the discontinuation rate due to an AE ranged
between 2% and 8% for DTG/3TC [17, 29–32] and 2%–
11% for DTG/RPV [13, 21, 33]. The most frequent AE
leading to discontinuation in our study was neurotoxic-
ity; once again, the same rate was observed in both treat-
ment regimens (0.5%). Real-world data have reported
neurotoxicity discontinuation rates of 1%–3% for
DTG/3TC [17, 29–31] and 2%–3% for DTG/RPV [33, 34].
Given that the observation period of our study was com-
parable to all the abovementioned reports and that our
study population was, in many cases, larger than in those
studies, the difference in discontinuation rates observed
can most likely be explained by the differences in study
populations. Indeed, the majority of the people in our
study were treatment experienced (95%), and a significant
proportion was INSTI (74%) and DTG experienced (63%).
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Furthermore, the median time on cART prior to 2DR ini-
tiation was 8.8 years (IQR 4.1–15.7) with a median of four
(IQR 2–6) cART regimens. As such, our study population
had been greatly exposed to antiretrovirals prior to study
inclusion and are therefore either less likely to experience
AEs or more likely to tolerate AEs, thereby leading to
fewer treatment discontinuations. It is important to note
that the AEs described in this study were aligned with
those reported in the aforementioned trials, and all the
AEs observed were already recognized. In addition, the
incidence of neurotoxicity leading to discontinuation
observed in this study is consistent with what has been
described for each of the individual components (DTG
and RPV), which argues against the notion of an additive
or synergistic effect of 2DRs when it comes to AEs [35].
Eight participants were newly diagnosed with HBV over
the course of the study period. Six of those eight were on
a tenofovir-based 3DR prior to 2DR initiation. Further-
more, seven participants were newly diagnosed with
HBV despite being on 3TC at the time of their diagnosis,
a result most likely explained by a combination of the fol-
lowing factors: an incubating HBV (indeed, two of these
people were treatment naïve at baseline), poor treatment
adherence, and infection with a 3TC-resistant HBV.
These findings highlight the importance of ensuring peo-
ple are immunized against HBV at the time of 2DR initia-
tion and that those who are not are advised to do so.

Several laboratory parameters were assessed over the
48-week study period. A slight increase in the overall
mean CD4+ cell count was observed, with those in the
RPV group experiencing the greatest increase (22 cells/μl).
However, we did not observe a change in the mean
CD4+/CD8+ ratio in either treatment regimen. The
CD4+/CD8+ ratio is a marker of immune activation, and
a low value acts as a predictor of non-AIDS-related com-
plications [36]. Reports on whether this ratio is improved
while on treatment with a 2DR [17] or whether 2DR ini-
tiation has a negative impact on the CD4+/CD8+ ratio
are conflicting [37]. In terms of changes in lipid profiles,
we observed a modest reduction in triglycerides for both
treatment groups and a generally neutral effect on the
other serum lipids. It is important to note that 37% of the
study cohort were on a TDF-based cART regimen prior
to 2DR initiation; since TDF has been reported to be a
lipid-friendly drug [38], it would be expected that a simi-
lar proportion of participants would experience some
worsening of their lipid parameters after switching away
from TDF. However, we did not observe this in our study.
We propose two possible explanations for this finding.
First, Belgian Ministry of Health regulations stipulate
that the management of people living with HIV occur at
designated HRCs and that these people be followed by a
multi-disciplinary team that includes a dietitian. As such,

people regularly receive dietary recommendations as part
of their follow-up. Second, the environment surrounding
participants in this study may be more health-conscious
than other settings, and this can influence the partici-
pant's dietary and exercise habits.

The issue of weight gain in people treated with
INSTIs, and specifically DTG, has become a concern for
clinicians and the people they provide care to [39–41]. In
this real-world study, the median on-treatment weight
gain at week 48 for DTG/3TC and DTG/RPV was 1 kg
(IQR �1 to 3) and 2 kg (IQR 0–4), respectively. Data on
weight gain associated with 2DRs are limited; however,
our findings are consistent with what has been reported.
Median weight gain at week 48 reported for DTG/3TC
ranged between 0.8 and 4.5 kg [32, 42–44], whereas—for
DTG/RPV—one study reported a median weight gain at
week 48 of 1.8 kg [45] and another study reported a gain
of 1.4 kg [46]. These differences may reflect the heteroge-
neity of the populations studied, including treatment sta-
tus (treatment naïve or experienced) and the number of
regimens and duration of treatment prior to inclusion.
We also observed that 5.4% of people on DTG/3TC and
9.5% of those on DTG/RPV experienced a >10% increase
in weight at week 48. Studies have associated certain
characteristics with the greatest weight gain in patients
on INSTI-based 3DRs, including female sex, Black race,
older age, lower baseline CD4+ cell counts, and higher
HIV-1 VLs [47, 48]. Our data show that, for both treat-
ment regimens, the only characteristic associated with
a >10% weight gain at week 48 was being on a TDF-
based regimen prior to 2DR initiation. This finding,
which probably reflects loss of the weight-suppressant
effect of TDF, has been previously reported [49, 50].

This study has some limitations. The single-arm anal-
ysis implies the lack of a control group. In addition,
because of its retrospective and multicentre design, a pro-
portion of data was missing for some of the variables
included. Similarly, only AEs leading to treatment dis-
continuation were described, and it was not possible to
report on the seriousness and severity of the various AEs;
nor was it possible to characterize them in detail. Fur-
thermore, it was not possible to account for the presence
of any psychological or social factors that may have influ-
enced certain endpoints, such as neuropsychiatric toxicity
and weight gain. Lastly, the instances of loss of virologi-
cal control were minimal, making it impossible to explore
for associations with potential predictors. However, the
main strength of this multicentre study is its observa-
tional nature. The lack of restrictions on the inclusion
criteria allowed for an evaluation of the 2DRs in various
patient populations, some of which are typically excluded
from RCTs but are, in fact, representative of a real-world
setting. This in turn makes the results of our study
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applicable to people with HIV in clinical practice. Addi-
tional strengths include the large sample size, which
comprised a significant proportion of women and people
from SSA, and the substantial amount of data collected.

CONCLUSION

Our findings indicate that treatment with DTG/3TC or
DTG/RPV in clinical practice results in a high rate of
virological suppression, a low rate of loss of virological
control, and rare occurrence of treatment-emergent resis-
tance. In addition, viral suppression was maintained
across various populations, including women, those from
SSA, those who are treatment-naive, and those simplify-
ing their treatment from a 3DR to a 2DR. Both regimens
were well tolerated, and the rates of AE-induced and
neurotoxicity-induced treatment discontinuations were
low. Instances of newly diagnosed HBV co-infection
while on 2DR were few. Overall, >10% weight gain was
observed in a small proportion of people, whereas the
reported changes in weight were similar between the two
treatment regimens. Furthermore, being on a TDF-based
regimen directly prior to 2DR initiation was associated
with the greatest weight gain. Data presented here should
provide reassurance to clinicians that treatment with
DTG/3TC or DTG/RPV is effective in a diverse set of peo-
ple living with HIV. [Correction added on 13 March
2023, after first online publication: the preceding sen-
tence has been modified.]
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