
Articles
eClinicalMedicine
2023;60: 102025

Published Online xxx

https://doi.org/10.
1016/j.eclinm.2023.
102025
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regimen with once daily integrase inhibitor plus boosted
darunavir is non-inferior to standard of care in virologically-
suppressed children and adolescents living with HIV –Week 48
results of the randomised SMILE Penta-17-ANRS 152 clinical
trial
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Summary
Background Integrase inhibitor (INSTI) with boosted darunavir (DRV/r), a regimen with a high-resistance barrier,
avoiding NRTI toxicities, might be a switching option in children living with HIV (CLWHIV).

Methods SMILE is a randomised non-inferiority trial evaluating safety and antiviral efficacy of once-daily
INSTI + DRV/r vs. continuing on current standard-of-care (SOC) triple ART (2NRTI + boosted PI/NNRTI) in
virologically-suppressed CLWHIV aged 6–18 years. The primary outcome is the proportion with confirmed HIV-
RNA ≥50 copies/mL by week 48, estimated by Kaplan–Meier method. Non-inferiority margin was 10%.
Registration number for SMILE are: ISRCTN11193709, NCT #: NCT02383108.
*Corresponding author.
E-mail addresses: alexandra.compagnucci@inserm.fr, alexandra.compagnucci@aphp.fr (A. Compagnucci).

xMembers of SMILE-PENTA17-ANRS 152 Trial Group are listed in Appendix 6.
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Findings Between 10th June 2016 and 30th August 2019, 318 participants were enrolled from Africa 53%, Europe
24%, Thailand 15% and Latin America 8%, 158 INSTI + DRV/r [153 Dolutegravir (DTG); 5 Elvitegravir (EVG)],
160 SOC. Median (range) age was 14.7 years (7.6–18.0); CD4 count 782 cells/mm3 (227–1647); 61% female.
Median follow-up was 64.3 weeks with no loss to follow-up. By 48 weeks, 8 INSTI + DRV/r vs. 12 SOC had
confirmed HIV-RNA ≥50 copies/mL; difference (INSTI + DRV/r-SOC) −2.5% (95% CI: −7.6, 2.5%), showing
non-inferiority. No major PI or INSTI resistance mutations were observed. There were no differences in
safety between arms. By week 48, difference (INSTI + DRV/r-SOC) in mean CD4 count change from baseline
was −48.3 cells/mm3 (95% CI: −93.4, −3.2; p = 0.036). Difference (INSTI + DRV/r-SOC) in mean HDL
change from baseline was −4.1 mg/dL (95% CI: −6.7, −1.4; p = 0.003). Weight and Body Mass Index (BMI)
increased more in INSTI + DRV/r than SOC [difference: 1.97 kg (95% CI: 1.1, 2.9; p < 0.001), 0.66 kg/m2

(95% CI: 0.3, 1.0; p < 0.001)].

Interpretation In virologically-suppressed children, switching to INSTI + DRV/r was non-inferior virologically, with
similar safety profile, to continuing SOC. Small but significant differences in CD4, HDL-cholesterol, weight and BMI
were observed between INSTI + DRV/r vs. SOC although clinical relevance needs further investigation. SMILE data
corroborate adult findings and provide evidence for this NRTI-sparing regimen for children and adolescents.

Funding Fondazione Penta Onlus, Gilead, Janssen, INSERM/ANRS and UK MRC. ViiV-Healthcare provided
Dolutegravir.

Copyright © 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: HIV; Children; Adolescents; Randomised; Paediatrics; Dual therapy; Maintenance; Simplification;
Dolutegravir; Darunavir; Virological suppressed
Research in context

Evidence before this study
At the time SMILE started, standard antiretroviral treatment
regimens in children and adolescents included 2 nucleoside/
nucleotide reverse transcriptase inhibitors (NRTIs) with either
a non-nucleoside reverse transcriptase inhibitor (NNRTI) or a
boosted protease inhibitor (bPI). This implies in some cases,
pill burden, sometimes BID regimens and related toxicities
due to long-term exposure with the risk of cumulative side-
effects. A dual therapy strategy combining bPI + INSTI could
be a potential option to reduce NRTI-related drug toxicity.
We searched PubMed for clinical trials and cohort studies
published up to October 7, 2022, that described randomized
control trials or open-label studies using the search terms in
title (dolutegravir OR Integrase inhibitor OR darunavir OR
boosted protease inhibitor OR ritonavir) AND (dual therapy
OR second-line ART OR maintenance OR simplification OR
switching OR switch) AND (trial OR randomized OR
randomised OR open label OR open-label). Only one
randomized trial included dolutegravir with boosted darunavir
in virologically suppressed adults, corresponding to the
DUALIS study that showed non-inferiority of switching to
DTG + DRV/r vs. continuing with triple therapy including
DRV/r, in virologically-suppressed PLWHIV.

Added value of this study
To our knowledge, this was the first randomized trial of dual
therapy with INSTI plus DRV/r in children and adolescents as
maintenance therapy after prolonged viral suppression. The
study showed that switching to an INSTI plus DRV/r is highly
efficacious and non-inferior virologically in maintaining
virological suppression at 48 weeks, with similar safety profile
to continuing SOC and low risk of treatment -emergent
resistance. SMILE data corroborate similar findings in adults
and provide evidence for an effective NRTI-sparing regimen
for children and adolescents as maintenance therapy.

Implications of all the available evidence
WHO guidelines suggest that innovative approaches including
new drugs with minimal risk of cross-resistance such as INSTIs
and second-generation NNRTIs and PIs need to be
investigated in children as data are lacking. SMILE results
contribute to filling this research gap by providing data on the
potential use of the DTG + DRV/r combination in children.
They also provide evidence of efficacy of a regimen that can
be used when NRTI/NNRTIs are contraindicated or not
tolerated. In addition, the use of a once daily potent dual
combination can be useful to simplify complex regimen in
children and adolescents.
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Introduction
Triple-drug antiretroviral therapy (ART) has been the
mainstay of treatment in adults living with HIV and is
included among the current recommendations in adults,
adolescents and children living with HIV.1–3 At the time
this trial started, standard treatment regimens in children
and adolescents included 2 nucleoside/nucleotide reverse
transcriptase inhibitors (NRTIs) with either a non-
nucleoside reverse transcriptase inhibitor (NNRTI) or a
boosted protease inhibitor (bPI). Whilst treatment has
dramatically improved disease outcomes, important limi-
tations remain for children and young people such as pill
burden, twice-daily dosing and side effects, which may be
particularly challenging in CLWHIV because they start
ART early and for life. Although new fixed dose combi-
nations, such as tenofovir/lamivudine/dolutegravir (TLD)
are increasingly available in low and middle income
countries (LMIC), evaluation of alternative NRTI sparing
regimen remains relevant. Children may be more
vulnerable to adverse effects of drugs due to metabolic
changes related to growth.

NRTIs may contribute to mitochondrial toxicity
which is dose-related and cumulative. Therefore, it is
desirable to reduce cumulative NRTI exposure in chil-
dren. A dual therapy strategy combining bPI + integrase
inhibitor (INSTI) could be a potential option to reduce
NRTI-related drug toxicity. In addition, WHO recom-
mendations suggest that third-line regimens in children
should include new drugs with minimal risk of cross-
resistance to previously used regimens, such as
INSTIs, second-generation NNRTIs and PIs and that
these innovative approaches need to be investigated in
children as data are lacking.

The SMILE-PENTA-17 trial is the first randomised trial
in children to assess outcomes following switching from a
fully suppressive 3 drug regimen including 2 NRTIs to
ritonavir boosted DRV (DRV/r) plus a once daily INSTI
compared with continuing current therapy. Our hypothe-
sis is that children with chronic HIV infection on ART
with suppressed viral load will maintain similar levels of
suppression with once daily INSTI + DRV/r compared to
continued standard of care triple ART.
Methods
Study design and participants
SMILE is an open-label, multicentre, randomized, non-
inferiority phase 2/3 trial which enrolled children living
with HIV (CLWHIV) aged 6–18 years, who were
virologically-suppressed (HIV-1 RNA <50 copies/mL)
for at least 12 months and had been on a 3-drug bPI or
NNRTI containing regimen for at least 24 weeks. Main
exclusion criteria included pregnancy, significant liver
disease, known biliary abnormalities, Hepatitis B or
Hepatitis C co-infection, diagnosis of tuberculosis and
on anti-tuberculosis treatment, evidence of resistance to
DRV/r or INSTI and prior INSTI exposure for >2 weeks.
www.thelancet.com Vol 60 June, 2023
Participants were randomized 1:1 to either switch to
INSTI + DRV/r (NRTI-sparing regimen) or to continue
on current SOC triple ART regimen according to a
computer-generated randomization list incorporated
within the study database. Randomization was stratified
by age (6 < 12 years, 12 < 18 years) and region (Africa vs.
other).

Of note, under version 1.1 of the protocol, EVG was
the study INSTI. Due to the company’s plan to withdraw
EVG from the market as a single agent, recruitment was
temporarily suspended and restarted under a new
version 2.0 using DTG with the caveat that children
would only be enrolled if aged ≥12 years. For children
randomised to INSTI + DRV/r, criteria to resume SOC
included: HIV-RNA ≥50 copies/mL on two consecutives
measures within 4 weeks; new or recurrent CDC stage
C or severe stage B event and toxicity according to the
toxicity grading for clinical events; pregnancy; three
unconfirmed HIV-1 RNA ≥50 copies/mL during any
12-month period.

Procedures
The trial was approved by local/National Ethics Com-
mittees and relevant Competent Authorities. All partic-
ipants/families provided informed consent as
appropriate before any procedure was performed.

Participants were seen at screening, enrolment, 4,
12, 24, 36 and 48 weeks and then every 12–16 weeks
until the last participant reached 48 weeks follow-up
(31st July 2020).

At each visit, weight and height were measured, a
pregnancy test (in all females of childbearing potential)
was performed and HIV clinical progression, adverse
events, notable events (pregnancies, suicidal ideation or
behaviours, drug induced liver injury and COVID-19
contact) and adherence to treatment were assessed.
HIV-1 RNA was measured at each study visit (week 4
test was optional); participants with HIV-1 RNA ≥50
copies/mL returned within 4 weeks for HIV-1 RNA
confirmatory test. A plasma sample for resistance
testing was requested for participants who had
confirmed HIV-1 RNA ≥50 copies/mL up to week 48
censoring date [week 54 date (48 + 6 weeks)]., CD4
measurements, fasting lipids/glucose, were performed
at baseline, 24 and 48 weeks; biochemistry and hae-
matology tests were performed at baseline, weeks 4, 24
and 48 and optionally at weeks 12 and 36. Paediatric
Quality of Life (PedsQL™) was evaluated at baseline,
weeks 24 and 48 and acceptability questionnaires were
completed at baseline and week 48.

Outcomes
The primary endpoint was virological failure by 48
weeks defined as HIV-1 RNA ≥50 copies/mL
(confirmed within 4 weeks) at any time up to week 48.
Main secondary endpoints included efficacy (HIV-1
RNA ≥50 copies/mL, ≥400 copies/mL at weeks 24 and
3
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48; new resistance mutations defined by the IAS-USA
list of mutations 20194; death, new or recurrent CDC
stage C or severe stage B event (defined as severe lung
disease including LIP, nephropathy, cardiomyopathy,
failure to thrive in absence of remediable causes,
recurrent bacterial pneumonia, severe or recurrent oral
candidiasis); changes in CD4 absolute and percentage
from baseline to weeks 24 and 48 and safety (grade 3 or
4 laboratory and clinical adverse events particularly lip-
odystrophy; any adverse event leading to discontinuation
or modification of the treatment regimen; changes in
ART; changes in blood lipids from baseline to weeks 24
and 48). Other secondary endpoints were height and
weight, adherence as measured by questionnaire and
visual analogue scale and acceptability and quality of life
over 48 weeks as assessed by patient completed
questionnaires.

All serious adverse events (SAE), notable events,
CDC stage C and severe stage B events and clinical
grade 3/4 events during the trial were reviewed by an
independent Endpoint Review Committee, blinded to
randomized allocation. The Independent Data Moni-
toring Committee reviewed interim data including
recruitment progress, efficacy and safety data.

Sample size
Non-inferiority of INSTI + DRV/r was assessed by the
difference between the INSTI + DRV/r arm and SOC
arm in the estimated proportion of participants with
confirmed HIV-RNA ≥50 copies/mL by week 48 after
randomisation. Non-inferiority was to be inferred if the
upper bound of the two-sided 95% confidence interval
(CI) for the difference between the two arms
(INSTI + DRV/r-SOC) was less than 10% (the non-
inferiority margin). Assuming 90% of participants in
both arms of SMILE maintained HIV-1 RNA <50
copies/mL through 48 weeks, a total of 300 participants
(150 per arm) was determined to provide 80% power for
the upper bound of the 95% CI for the difference in
virological suppression to be less than 10%, allowing for
5% loss to follow-up.

Statistical analysis
For analysis of the primary endpoint, follow-up was to
week 48 censoring date [week 54 date (48 + 6 weeks)].
For safety and occurrence of new or recurrent CDC
stage C or severe stage B events or death analysis, the
primary analysis included all follow-up to the latest of
31st July 2020 (date last enrolled participant reached 48
weeks follow-up) or week 48 censoring date.

Comparisons between randomised arms were intent-
to-treat, adjusting for stratification factors. The primary
outcome was assessed by time to virologic failure
(confirmed HIV-1 RNA ≥50 copies/mL) using Kaplan
Meier curves to estimate the proportion of participants
failing in each arm at any time up to the week 48
censoring date. The cumulative failure function for each
randomized arm was estimated as a weighted mean of
the corresponding stratum-specific cumulative failure
functions (estimated from a Cox model adjusting for
stratification factors and randomized arm), with weights
proportional to the number of participants in each
stratum at baseline. The estimated probability of treat-
ment failure by week 48 was compared between arms.
95% bias-corrected confidence intervals were estimated
using bootstrap (sampled 1000 times and stratified by
stratification factors). A per-protocol analysis of the
primary endpoint was performed by censoring the
follow-up of participants who discontinued any compo-
nent of the allocated treatment for any reason, except for
change due to change in national clinical guidelines in
the SOC arm. Interruption (stop) of the regimen for >31
days for any reason was defined as treatment discon-
tinuation and participants were censored at interruption
date. In addition, the proportion of subjects with HIV-1
RNA ≥50 copies/mL at week 48 was determined using
the FDA snapshot algorithm5 (Appendices 2 and 3 for
details and flowchart description of the FDA snapshot
analysis algorithm). All statistical tests were 2-sided and
comparisons were adjusted for the stratification factors.

Changes in continuous variables from baseline to
weeks 24 and 48 in each randomised group were
calculated using normal regression of absolute values,
adjusting for the baseline measurement and stratifica-
tion factors. Average treatment differences through
follow-up to week 48 were estimated by fitting linear
mixed models with random effect for intercept and fixed
effects for treatment assignment, post-randomisation
study visit and adjustment covariates (baseline level of
the outcome variable and stratification factors).

Differences between treatment groups in binary
outcome variables were tested using Chi-squared tests
or Fisher’s exact tests, as appropriate and logistic
regression models for adjusted analyses. Clinical and
laboratory adverse events were classified by System
Organ Class according to the Medical Dictionary for
Regulatory Activities (MedDRA) version 23.0. The total
number of adverse events and number of patients with
at least one event were computed. Adverse event rates
(per 100-person years) in each arm were calculated as
the number of events/total person years at risk*100.
Adverse events were compared between arms by Cox
proportional hazards regression for time to first event
and Poisson regression (adjusted for clustering within
participants) for total event rates.

Role of the funding source
Members of the Trial Management Group and Paedi-
atric European Network for Treatment of AIDS Foun-
dation were authors of the paper who were involved in
study design, data collection, data analysis, and inter-
pretation, or writing the report. Pharmaceutical Com-
panies who provided dolutegravir and darunavir,
reviewed the manuscript.
www.thelancet.com Vol 60 June, 2023
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Results
Patients
318 participants were randomized between 10th June
2016 and 30th August 2019 (158 INSTI + DRV/r; 160
SOC). All participants randomized met eligibility
criteria for enrolment and were included in the final
analysis: Uganda 110, South Africa 60, Ukraine 50,
Thailand 47, Argentina 13, Mexico 12 and Europe 26
(See SMILE CONSORT diagram in Fig. 1).
Fig. 1: SMILE total population CONSORT diagram. + One participant was in
the market. One participant was ineligible due to viral resistance to Darun
suspension due to EVG withdrawal from the market. ** During the COVID
by phone if there was an additional risk to come in person. Eight participan
SOC); 5 out of the 8 participants came in 1–6 days late and missed week 4
48 clinic visit/telephone follow-up.

www.thelancet.com Vol 60 June, 2023
Baseline characteristics were generally well-balanced
between arms (Table 1). Most participants had been
vertically infected (95%) with median (IQR) for age,
weight and Body Mass Index (BMI) at enrolment of 14.7
(13.6, 16.3) years, 47.8 (43.5, 52.2) kg, and 19.2 (17.8,
21.1) kg/m2, respectively. More females (61%) were
enrolled and 55%were of black-African ethnic origin.
Median (IQR) CD4% was 36% (32, 40) and CD4 count
was 782 cells/mm3 (631, 984). Most participants (66%)
eligible due to interruption in recruitment due to EVG withdrawal off
avir. * 5 participants in each arm were randomised before temporary
-19 pandemic, sites were advised they could conduct follow-up visits
ts missed the trial endpoint visit at week 48 (7 in INSTI + DRV/r; 1 in
8 max window (fell in week 60 window), 3 participants missed week

5
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INSTI + DRV/r SOC Total

Participants randomised 158 160 318

Sex [n] 158 160 318

Male 66 (42%) 58 (36%) 124 (39%)

Female 92 (58%) 102 (64%) 194 (61%)

Ethnic origin [n] 158 160 318

White 32 (20%) 38 (24%) 70 (22%)

Black-African 87 (55%) 87 (54%) 174 (55%)

Black-other 0 (0%) 1 (1%) 1 (0%)

Asian 29 (18%) 22 (14%) 51 (16%)

Mixed black-white 2 (1%) 1 (1%) 3 (1%)

Othera 8 (5%) 11 (7%) 19 (6%)

Route of HIV infection [n] 158 160 318

Mother to child 146 (92%) 155 (97%) 301 (95%)

Unknown 12 (8%) 5 (3%) 17 (5%)

Age (years) [n] 158 160 318

Median (IQR) 14.7 (13.5, 16.4) 14.6 (13.7, 16.3) 14.7 (13.6, 16.3)

[Range] [9.5–18.0] [7.6–17.9] [7.6–18.0]

≥6–12 years 2 (1%) 2 (1%) 4 (1%)

≥12–18 years 156 (99%) 158 (99%) 314 (99%)

Weight (kg) [n] 158 160 318

Median (IQR) 47.3 (42.9, 51.8) 48.0 (44.0, 53.0) 47.8 (43.5, 52.2)

[Range] [28.5–96.3] [22.1–82.2] [22.1–96.3]

Height (cm) [n] 158 160 318

Median (IQR) 157 (152, 162) 158 (153, 163) 158 (152, 163)

[Range] [134–189] [120–182] [120–189]

Body mass index (kg/m2) [n] 158 160 318

Median (IQR) 19.1 (17.7, 21.1) 19.2 (17.9, 21.1) 19.2 (17.8, 21.1)

[Range] [14.8–33.3] [15.3–30.3] [14.8–33.3]

Weight-for-age z-scoreb [n] 158 160 318

Median (IQR) −0.4 (−1.2, 0.2) −0.4 (−1.1, 0.2) −0.4 (−1.2, 0.2)

[Range] [−3.7 to 3.2] [−4.1 to 2.0] [−4.1 to 3.2]

<−3 4 (3%) 3 (2%) 7 (2%)

≥−3 to < −2 12 (8%) 10 (6%) 22 (7%)

≥−2 to <0 90 (57%) 96 (60%) 186 (58%)

≥0 52 (33%) 51 (32%) 103 (32%)

Height-for-age z-scoreb [n] 158 160 318

Median (IQR) −0.7 (−1.4, −0.1) −0.6 (−1.4, 0.1) −0.7 (−1.4, 0.0)

[Range] [−3.5 to 2.2] [−3.1 to 1.9] [−3.5 to 2.2]

<−3 3 (2%) 1 (1%) 4 (1%)

≥−3 to < −2 16 (10%) 14 (9%) 30 (9%)

≥−2 to <0 103 (65%) 99 (62%) 202 (64%)

≥0 36 (23%) 46 (29%) 82 (26%)

BMI-for-age z-scoreb [n] 158 160 318

Median (IQR) −0.1 (−0.9, 0.6) −0.2 (−0.8, 0.7) −0.1 (−0.8, 0.6)

[Range] [−3.5 to 2.8] [−3.1 to 2.8] [−3.5 to 2.8]

<−3 1 (1%) 1 (1%) 2 (1%)

≥−3 to < −2 3 (2%) 2 (1%) 5 (2%)

≥−2 to <0 77 (49%) 85 (53%) 162 (51%)

≥0 77 (49%) 72 (45%) 149 (47%)

CD4% [n] 156 159 315

Median (IQR) 36 (32, 40) 36 (32, 41) 36 (32, 40)

[Range] [17–53] [17–54] [17–54]

<30% 27 (17%) 30 (19%) 57 (18%)

≥30–40% 83 (53%) 80 (50%) 163 (52%)

(Table 1 continues on next page)
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(Continued from previous page)

≥40% 46 (29%) 49 (31%) 95 (30%)

Missing [n] 2 1 3

CD4 (cells/mm3) [n] 156 159 315

Median (IQR) 775 (636, 967) 803 (630, 985) 782 (631, 984)

[Range] [283–1642] [227–1647] [227–1647]

<350 3 (2%) 2 (1%) 5 (2%)

≥350–500 15 (10%) 12 (8%) 27 (9%)

≥500–1000 100 (64%) 107 (67%) 207 (66%)

≥1000–1500 37 (24%) 35 (22%) 72 (23%)

≥1500 1 (1%) 3 (2%) 4 (1%)

Missing [n] 2 1 3

Antiretroviral regimen prior to randomisation

NRTI backbone [n (%)]

ABC 3TC 63 (39.9%) 51 (31.9%) 114 (35.8%)

ABC ZDV 2 (1.3%) 0 (0.0%) 2 (0.6%)

ABC ddI 0 (0.0%) 1 (0.6%) 1 (0.3%)

FTC TAF 1 (0.6%) 2 (1.3%) 3 (0.9%)

FTC TDF 28 (17.7%) 28 (17.5%) 56 (17.6%)

TDF 3TC 16 (10.1%) 21 (13.1%) 37 (11.6%)

ZDV 3TC 48 (30.4%) 57 (35.6%) 105 (33.0%)

Anchor drug [n (%)]

NNRTI 92 (58.2%) 97 (60.6%) 189 (59.4%)

EFV 71 (77.2%) 68 (70.1%) 139 (73.5%)

NVP 21 (22.8%) 28 (28.9%) 49 (25.9%)

RLP 0 (0.0%) 1 (1.0%) 1 (0.5%)

PI 66 (41.8%) 63 (39.4%) 129 (40.6%)

ATV 11 (16.7%) 11 (17.5%) 22 (17.1%)

DRV 2 (3.0%) 3 (4.8%) 5 (3.9%)

LOP 53 (80.3%) 49 (77.8%) 102 (79.1%)

aOther ethnic origins reported by sites include Mixed Asian & White, Hispano, Latino and Coloured. bBritish 1990 Reference data used for calculation of z-scores: STATA
zanthro function. The British 1990 Reference data (0–23 years) was used for standardisation of BMI, weight and height because it covers the full age range of SMILE
participants.

Table 1: Baseline characteristics and HIV related parameters.

Articles
had CD4 counts between 500 and 1000 cells/mm3. The
overall median (range) cumulative ART exposure at
enrolment was 111–17 years; 26% had only been exposed
to NRTI and PI; 54% had only been exposed to NRTI
and NNRTI; 20% had been exposed to NRTI, NNRTI
and PI (Appendix 1). Overall, 59% were receiving
NNRTI- and 41% bPI-based regimens immediately
prior to randomisation. In the INSTI + DRV/r arm, 5
(3%) participants started EVG and 153 (97%) DTG at
enrolment. Median (IQR) follow-up overall was 64.3
(55.4, 72.0) weeks. None of the participants were lost to
follow-up. All participants were seen on or after the trial
censoring date of 31 July 2020. Overall visit attendance
was very high (99% by week 48; 98% by end of trial).

Efficacy
Non-inferiority of dual therapy (INSTI + DRV/r)
compared with continuing on SOC triple ART regimen
www.thelancet.com Vol 60 June, 2023
was demonstrated (non-inferiority margin 10%). By 48
weeks, 8/158 (estimated probability of failure 5.0%) par-
ticipants had met the primary endpoint (confirmed HIV-1
RNA ≥50 copies/mL) in the INSTI + DRV/r arm
compared to 12/160 (7.6%) participants in SOC arm;
difference (INSTI + DRV/r - SOC) was −2.5% (95%
CI: −7.6%, 2.5%) (Table 2). Results were similar in the
per-protocol analysis (difference of −2.6% (95%
CI: −7.7%, 2.2%; p = 0.316) (Appendix 2). Sensitivity and
FDA snapshot analyses showed consistent supporting
results (Appendices 2 and 3). At week 24, cross-sectional
proportions of participants with HIV-1 RNA ≥400
copies/mL and ≥50 copies/mL were similar in both arms;
at week 48, proportions were lower in the INSTI + DRV/r
arm, but differences were not statistically significant
(Table 2). By end of trial, there was only 1 new severe
CDC stage B event (nephropathy) diagnosed in
INSTI + DRV/r arm compared to none in SOC arm.
7
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INSTI + DRV/r SOC INSTI + DRV/r vs. SOC

Participants 158 160

Participants with week 24 HIV-1 RNA data 158 160

Participants with week 48 HIV-1 RNA data 150 156

Primary endpoint: Virological failure (confirmed HIV-1 RNA ≥50 copies/mL) Adjusted differencea (95% CI)
p-value

Participants with confirmed HIV-1 RNA ≥50 copies/mL at any time up to
week 48

8 12

Estimated probability of failure (95% CI) 0.050 (0.019, 0.088)c 0.076 (0.038, 0.120)c −0.025 (−0.076, 0.025)c p = 0.335

Secondary efficacy endpoints: Cross sectional viral outcomesd Adjusted differencea (95% CI)
p-value

Participants with HIV-1 RNA ≥50 copies/mL at week 24 7 7

Proportion ≥50 copies/mL (95% CI) 0.044 (0.021, 0.090) 0.044 (0.021, 0.089) 0.001 (−0.045, 0.046) p = 0.985

Participants with HIV-1 RNA ≥50 copies/mL at week 48 7 13

Proportion ≥50 copies/mL (95% CI) 0.047 (0.022, 0.095) 0.083 (0.049, 0.139) −0.037 (−0.092, 0.018) p = 0.195

Participants with HIV-1 RNA ≥400 copies/mL at week 24 2 4

Proportion ≥400 copies/mL (95% CI) 0.013 (0.003, 0.050) 0.025 (0.009, 0.065) −0.012 (−0.042, 0.017) p = 0.428

Participants with HIV-1 RNA ≥400 copies/mL at week 48 4 7

Proportion ≥400 copies/mL (95% CI) 0.027 (0.010, 0.069) 0.045 (0.021, 0.092) −0.018 (−0.060, 0.023) p = 0.392

Secondary efficacy endpoints: Drug resistance mutations Adjusted difference %a (95% CI)
p-value

Participants (%) with resistance test available by week 48 (% of those
meeting primary endpoint by week 48)

6 (75%) 5 (42%)f

Participants (%) with major IASe mutation 1 (17%) 2 (40%) −23 (−76, 29) p = 0.711

Participants with:

Major IASe NRTI mutation 1 (17%) 1 (20%)

Major IASe NNRTI mutation 1 (17%) 2 (40%)

Major IASe PI mutation 0 (0%) 0 (0%)

Major IASe IN mutation 0 (0%) 0 (0%)

Secondary efficacy endpoints: CD4 count and CD4% Adjusted differenceb (95% CI)
p-value

Mean change in CD4 count (cells/mm3) to week 24 from baseline (SE) −31.2 (16.3) 0.1 (16.3) −31.5 (−76.5,13.5) p = 0.170

Mean change in CD4 count (cells/mm3) to week 48 from baseline (SE) −43.8 (16.5) 5.2 (16.1) −48.3 (−93.4, −3.2) p = 0.036

CD4≤500 cells/mm3 at week 48 (n (%)) 21 (14%) 15 (10%) 4 (−3, 12) p = 0.234

Mean change in CD4% to week 24 from baseline (SE) −1.6 (0.3) −0.1 (0.3) −1.5 (−2.3, −0.6) p = 0.001

Mean change in CD4% to week 48 from baseline (SE) −1.8 (0.4) 0.2 (0.4) −1.9 (−3.0, −0.9) p < 0.001

SE, standard error; CI, confidence interval; n, number; P, p-value. aAdjusted for stratification factors: Age (≥6 < 12 yrs; ≥12 < 18 yrs) and Region (African; Non-African). bAdjusted for stratification factors
and baseline value. cBias corrected 95% CI obtained by bootstrap resampling (1000 times). dResult nearest to scheduled visit week 24 or 48 is used when multiple results fall in the same nominal week
window. eResistance defined according to IAS 2019. fINSTI gene sequencing failed in 1 SOC participant.

Table 2: Efficacy endpoints comparing INSTI + DRV/r dual therapy vs. SOC.
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Of the 20 participants reaching the primary
endpoint, 11 samples (6 INSTI + DRV/r; 5 SOC) were
successfully sequenced for resistance (reverse tran-
scriptase, protease and INSTI genes; INSTI gene
sequencing failed in 1 out of the 5 SOC samples).
Overall, 3/11 participants with resistance results had
major IAS resistance mutations (1/6 INSTI + DRV/r vs.
2/5 SOC; p = 0.711); 2 had major NRTI mutations (1
INSTI + DRV/r, 1 SOC) and 3 had major NNRTI mu-
tations (1 INSTI + DRV/r, 2 SOC). There were no major
PI or INSTI mutations (Table 2). Despite the efforts
made to have the complete resistance data, 9/20 resis-
tance test results were missing (2 in INSTI + DRV/r and
7 in SOC) either because there was no suitable stored
sample (5/9) or because sample was below site limit for
resistance testing (4/9). The 2 participants in the
INSTI + DRV/r arm re-suppressed after ART change. In
the SOC arm: 3 did not re-suppress and 4 re-suppressed
without ART change.

Both CD4% and count were significantly lower in the
INSTI + DRV/r arm compared to SOC over time. The
difference in mean change in CD4% from baseline
(INSTI + DRV/r-SOC) to week 24 was −1.5% (95%
CI: −2.3, −0.6; p = 0.001) and to week 48 was −1.9%
(95% CI: −3.0, −0.9; p < 0.001). The difference in mean
change in CD4 count from baseline (INSTI + DRV/r-
SOC) to week 24 was −31.5 cells/mm3 (95% CI: −76.5,
13.5; p = 0.170) and to week 48 was −48.3 cells/mm3

(95% CI: −93.4, −3.2; p = 0.036) (Table 2). There was no
significant difference between arms in the proportion of
www.thelancet.com Vol 60 June, 2023
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participants with CD4 count ≤500 cells/mm3 at 48
weeks (14% in INSTI + DRV/r vs. 10% in SOC arm,
p = 0.234). No significant differences between arms in
terms of changes from baseline to week 24 or 48 were
observed for CD8%, CD8 count and CD4%/CD8% ratio
(Appendix 4).

Safety and tolerability
Overall, by end of trial, there were 9 serious adverse
events (SAEs) reported in 8 participants (4 [4]
INSTI + DRV/r vs. 5 [4] SOC; p = 0.986, comparing
proportion of participants with ≥1 SAEs between arms)
(Table 3). The majority of SAEs were hospitalisations
(67%, 6/9). There was no difference between arms in
time to first SAE (p = 0.993) or SAE rate (p = 0.763)
(Table 3). In total, there were 38 Grade 3/4 clinical or
laboratory events reported in 32 participants (13 [13]
INSTI + DRV/r vs. 25 [19] SOC). Although not statis-
tically significant, the proportion of participants with
≥1 Grade 3/4 events (p = 0.280) and the rate of Grade
3/4 events (p = 0.079) were somewhat higher in SOC
than in INSTI + DRV/r (Table 3); this was driven by 9
expected increased bilirubin events in participants
taking atazanavir in the SOC arm. There were 10 ART
modifying events in 8 participants (4 [4] INSTI + DRV/
r vs. 6 [4] SOC; p = 0.986), with no significant differ-
ence between arms in time to first ART modifying
event (p = 0.959) or ART modifying event rate
(p = 0.575) (Table 3).

Overall, notable events were reported in 8 partici-
pants including 3 pregnancies (1 INSTI + DRV/r; 2
SOC), 1 suicidal ideation (0 INSTI + DRV/r; 1 SOC), 3
drug induced liver injuries (2 INSTI + DRV/r; 1 SOC),
of which only 1 in INSTI + DRV/r group switched to
SOC; 1 COVID-19 contact (1 INSTI + DRV/r; 0 SOC)
(Table 3). The outcome of pregnancies included induced
abortion in 2 participants (1 INSTI + DRV/r; 1 SOC) and
1 live birth in one participant in the SOC arm.

By end of trial, 145 (92%) participants in INSTI + DRV/
r arm vs. 131 (82%) in SOC remained on their initial ART
regimen (Table 3). The main treatment changes were for
changes in national clinical guidelines (0 INSTI + DRV/r
vs. 21 SOC), simplification (3 INSTI + DRV/r vs. 9 SOC),
increase in viral load [confirmed HIV-1 RNA ≥50 copies/
mL] (7 INSTI + DRV/r vs. 0 SOC; protocol-required
change in INST + DRV/r arm but not SOC) and AE
(6 SOC vs. 3 INSTI + DRV/r). There was no significant
difference between arms in time to first ART change
(p = 0.777), excluding changes for change in national
clinical guidelines in the SOC arm (Table 3).

Fasting total cholesterol increased significantly from
baseline to week 24 but not to week 48 in the
INSTI + DRV/r arm compared to SOC arm (Table 3).
Fasting LDL increased significantly from baseline to
week 24 and to a lesser extent to week 48 in the
INSTI + DRV/r arm compared to SOC arm (difference
week 24: 9.9 mg/dL (95% CI: 5.2, 14.6; p < 0.001); week
www.thelancet.com Vol 60 June, 2023
48: 4.7 mg/dL (95% CI: −0.7, 10.0; p = 0.088)). Fasting
HDL decreased significantly from baseline to week 24
and 48 in the INSTI + DRV/r arm compared to SOC
arm (difference week 24: −3.9 mg/dL (95%
CI: −6.3, −1.5; p = 0.002); week 48: −4.1 mg/dL (95%
CI: −6.7, −1.4; p = 0.003)) (Table 3).

Fasting glucose decreased significantly from baseline
to week 48 in the INSTI + DRV/r arm compared to SOC
arm (Table 3).

Weight, weight-for-age, BMI and BMI-for-age had
increased significantly more in INSTI + DRV/r arm
than SOC at 48 weeks; differences in mean change from
baseline (INSTI + DRV/r-SOC) were 1.97 kg (95% CI:
1.1, 2.9), 0.21 Z-score (95% CI: 0.1, 0.3), 0.66 kg/m2

(95% CI: 0.3, 1.0), 0.22 Z-score (95% CI: 0.1, 0.3),
respectively (Table 3). Height at week 48 was similar
between arms (Table 3). A very small number of par-
ticipants were obese (BMI ≥30 kg/m2) at baseline (2/
158 INSTI vs. 1/160 SOC) and at follow-up visits (week
24: 4/158 INSTI vs. 0/160 SOC; week 48: 4/145 INSTI
vs. 3/153 SOC).

Adherence to treatment was very high throughout
follow-up and was similar between arms based on both
participant and parent/carer reports (Appendix 5
Tables 1 and 2). Participant and parent/carer reported
mood and sleep-related symptoms were similar be-
tween arms (Appendix 5 Tables 3–6). At the end of
study, 52 (64%) participants in INSTI + DRV/r arm
reported that taking INSTI + DRV/r made things a lot
easier for them compared to pre-study medication and
66 (81%) reported being happy to stay on INSTI + DRV/
r (Appendix 5 Tables 7 and 8). There was no evidence of
a difference in quality of life over follow-up between
arms, based on participant and parent/carer reports
(data not shown).
Discussion
In this first randomised trial comparing switching
virologically-suppressed children to DRV/r in combi-
nation with once-daily INSTI vs. continuing a SOC
regimen with 2 NRTIs + bPI/NNRTI, non-inferiority
was shown at 48 weeks with no safety concerns. Main-
tenance of virological suppression was high over the
study period with no emergence of PI or INSTI geno-
typic resistance among the small number of patients
with virological failure. Of note, this is consistent with
the results of the adult study DUALIS, which had a
similar design to SMILE.9 Tolerability was deemed good
with low and comparable rates of adverse events in both
arms and most participants remained on their initial
ART regimen to the end of trial. The occurrence of
mood and sleep-related symptoms was infrequent with
no significant differences between arms, which is reas-
suring and supports the wide safety experience on DTG
in children and adolescents,6 and the large experience
on DTG in adult trials.7,8
9
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INSTI + DRV/r SOC INSTI + DRV/r vs. SOC

Participants 158 160

SAFETY AND TOLERABILITY

Serious Adverse Events (SAEs) by MedDRA SOC Terms reported to end of trial

Number of events [participants]i 4 [4] 5 [4] p = 0.986l

Gastrointestinal disorders 1 [1] 0 [0]

Hepatobiliary disorders 1 [1] 0 [0]

Infections and infestations 1 [1] 1 [1]

Injury, poisoning and procedural complications 0 [0] 1 [1]

Psychiatric disorders 0 [0] 3 [2]

Renal and urinary disorders 1 [1] 0 [0]

SAE rate (per 100-person years) (95% CI) 1.9 (0.7, 5.0) 2.3 (1.0, 5.6)

Rate Ratiom (95% CI) 0.81 (0.20, 3.22) 1 (ref) p = 0.763

Hazard Ratiog (95% CI) 1.01 (0.25, 4.02) 1 (ref) p = 0.993

Grade 3/4 clinical and laboratory adverse events (AEs) by MedDRA SOC Terms reported to end of trial

Number of events [participants]i 13 [13] 25j [19] p = 0.280l

Blood and lymphatic system disorders 1 [1] 3 [3]

Gastrointestinal disorders 1 [1] 0 [0]

Hepatobiliary disorders 1 [1] 6 [4]

Infections and infestations 1 [1] 1 [1]

Injury, poisoning and procedural complications 0 [0] 1 [1]

Investigations 6 [6] 8 [7]

Metabolism and nutrition disorders 1 [1] 0 [0]

Nervous system disorders 0 [0] 1 [1]

Pregnancy, puerperium and perinatal conditions 0 [0] 1 [1]

Psychiatric disorders 0 [0] 3 [2]

Renal and urinary disorders 2 [2] 1 [1]

Grade 3/4 AE rate (per 100-person years) (95% CI) 6.1 (3.5, 10.5) 11.6 (7.9, 17.2)

Rate Ratiom (95% CI) 0.52 (0.26, 1.08) 1 (ref) p = 0.079

Hazard Ratiog (95% CI) 0.65 (0.32, 1.32) 1 (ref) p = 0.237

ART Modifying Events by MedDRA SOC Terms reported to end of trial

Number of events [participants]i 4 [4] 6 [4] p = 0.986l

Gastrointestinal disorders 1 [1] 0 [0]

Hepatobiliary disorders 1 [1] 1 [1]

Investigations 0 [0] 3 [2]

Psychiatric disorders 1 [1] 2 [2]

Psychiatric disorders + Metabolism and nutrition disorders + Psychiatric disorders 1 [1] 0 [0]

ART modifying AE rate (per 100-person years) (95% CI) 1.9 (0.7, 5.0) 2.8 (1.3, 6.2)

Rate Ratiom (95% CI) 0.67 (0.17, 2.67) 1 (ref) p = 0.575

Hazard Ratiog (95% CI) 1.04 (0.26, 4.15) 1 (ref) p = 0.959

Notable Events reported to end of trial

Number of events [participants]i

Pregnancy 1 [1] 2 [2] p = 1.000l

Suicidal ideation 0 [0] 1 [1] p = 1.000l

Drug induced liver injury 2 [2] 1 [1] p = 0.621l

COVID-19 contact 1 [1] 0 [0] p = 0.497l

ART REGIMEN

On initial regimen at end of trial (n (%)) 145 (91.8%)a 131 (81.9%)b

Not on initial regimen at end of trial (n (%)) 13 (8.2%) 29 (18.1%)

ART changes [Number of participants] 19 [14] 40 [32]

Increase in viral loadc 7 [7] 0 [0]

Combination of failure indicatorsd 0 [0] 1 [1]

Simplification 3 [3] 9 [7]

Drug availabilitye 2 [2] 0 [0]

Adverse event 3 [3] 6 [3]

(Table 3 continues on next page)
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INSTI + DRV/r SOC INSTI + DRV/r vs. SOC

(Continued from previous page)

Patient/carer decision 0 [0] 1 [1]

Pregnancya 1 [1] 0 [0]

Concomitant drug interaction 0 [0] 1 [1]

Change in National clinical guidelines 0 [0] 21 [21]

Adverse event AND Patient/carer decisiona 1 [1] 0 [0]

Otherf 2 [2] 0 [0]

Unknown 0 [0] 1 [1]

Treatment interruption > 31 days [Number of participants] 1 [1] 1 [1]

Time to first ART change by end of trialn [excluding changes for changes in national clinical guidelines]

Total number of ART changes [Number of participants] 20 [14] 20 [13]

Hazard Ratiog (95% CI) 1.12 (0.52, 2.38) 1 (ref) p = 0.777

LIPIDS/GLUCOSE Adjusted differenceh (95% CI)
p-value

Mean change in fasting total cholesterol (mg/dL) to week 24 from baseline (SE) 4.3 (2.0) −2.2 (2.0) 6.4 (0.9, 11.9) p = 0.022

Mean change in fasting total cholesterol (mg/dL) to week 48 from baseline (SE) −0.6 (2.2) −1.0 (2.2) 0.3 (−5.7, 6.4) p = 0.916

Mean change in fasting LDL (mg/dL) to week 24 from baseline (SE) 9.0 (1.7) −1.0 (1.7) 9.9 (5.2, 14.6) p < 0.001

Mean change in fasting LDL (mg/dL) to week 48 from baseline (SE) 2.8 (1.9) −2.1 (1.9) 4.7 (−0.7, 10.0) p = 0.088

Mean change in fasting HDL (mg/dL) to week 24 from baseline (SE) −5.6 (0.9) −1.8 (0.9) −3.9 (−6.3, −1.5) p = 0.002

Mean change in fasting HDL (mg/dL) to week 48 from baseline (SE) −6.4 (1.0) −2.4 (0.9) −4.1 (−6.7, −1.4) p = 0.003

Mean change in fasting glucose (mg/dL) to week 24 from baseline (SE) −2.5 (0.7) −0.5 (0.8) −1.9 (−3.9, 0.1) p = 0.063

Mean change in fasting glucose (mg/dL) to week 48 from baseline (SE) −1.2 (0.8) 1.0 (0.8) −2.3 (−4.3, −0.3) p = 0.026

ANTHROPOMETRIC MEASURES Adjusted differenceh (95% CI)
p-value

Mean change in weight-for-age z-scorek to week 48 from baseline (SE) 0.19 (0.0) −0.02 (0.0) 0.21 (0.1, 0.3) p < 0.001

Mean change in weight (kg) to week 48 from baseline (SE) 5.08 (0.3) 3.11 (0.3) 1.97 (1.1, 2.9) p < 0.001

Mean change in height (cm) to week 48 from baseline (SE) 3.10 (0.2) 2.76 (0.2) 0.36 (−0.2, 0.9) p = 0.230

Mean change in BMI-for-age z-scorek to week 48 from baseline (SE) 0.23 (0.0) 0.01 (0.0) 0.22 (0.1, 0.3) p < 0.001

Mean change in BMI to week 48 from baseline (SE) 1.25 (0.1) 0.59 (0.1) 0.66 (0.3, 1.0) p < 0.001

SE, standard error; CI, confidence interval; n, number; P, p-value; MedDRA SOC, MedDRA system organ class. aOne participant in INSTI + DRV/r arm changed ART but later returned to initial regimen before
end of trial–a positive pregnancy test at week 24 resulted in stop of DTG + DRV/r and re-start of triple ART therapy as per protocol; following 4 days on triple ART therapy, adverse event (vomiting) was
reported and participant resumed dual therapy DTG + DRV/r by own decision. bThree participants in SOC arm changed ART but later returned to initial regimen before end of trial—changed ART for
simplification, then returned to initial regimen due to adverse event; changed ART for Change in National clinical guidelines then returned to initial regimen due to adverse event; ART was stopped at week
72 for unknown reason followed by restart at week 84 due to patient/carer decision. cIncrease in viral load defined as confirmed VL ≥50 copies/mL. Note that one participant had confirmed VL ≥50 copies/
mL but did not change ART. This decision was made by the investigator based on examination of subsequent viral load data, in consultation with the participant, family and the SMILE chief investigator.
dCombination of failure indicators defined as “Any combination of increase in VL/falling CD4/progression/resistance”. eEVG withdrawal from the market as a single entity. fART changes for “other” reasons
include “Transition to three component therapy”; “Persistent cough”. gAdjusted for stratification factors: Age (≥6 < 12 yrs; ≥12 < 18 yrs) and Region (African; Non-African). hAdjusted for stratification
factors and baseline value. iNumber of events [participants] shows total number of events reported in participants. When participants have multiple events, the total number of events reported are higher
than number participants in brackets. jAtazanavir had probable/definitive causal relationship to 9 increased bilirubin events reported in SOC arm. kBased on British 1990 Reference data (0–23 years). lChi-
squared test or Fisher’s exact test used, as appropriate, to compare number of participants with ≥1 events between arms. mAdjusted for stratification factors and event clustering within individuals. nWith
the exception of changes for change in national clinical guidelines, any other ART changes for any reason are included in the analysis of time to first ART change. Regimen interruptions for >31 days are
considered as ART discontinuations and are also included in the analysis.

Table 3: Safety endpoints comparing INSTI + DRV/r dual therapy vs. SOC.

Articles
SMILE efficacy results are in keeping with adult
studies. DUALIS, a randomized open-label study,
showed non-inferiority of switching to DTG + DRV/r vs.
continuing with triple therapy including DRV/r as
maintenance, in virologically-suppressed adults living
with HIV.9 Other observational studies have confirmed
the effectiveness and safety of dual therapy with
DTG + DRV/r in virologically-suppressed adults, even if
heavily pre-treated.10–12 The combination DTG + DRV/r,
both drugs with high genetic barrier to resistance,
would offer an additional potential advantage in terms
www.thelancet.com Vol 60 June, 2023
of resistance compared to other two-drug regimens
studied in virologically-suppressed adult patients
showing high rates of virological success, including 3TC
plus a bPI13–15 or the combination of DTG with
rilpivirine.16

Regarding CD4 outcomes, a small but significant
decrease both in the absolute and percentage was
observed at 48 weeks in the INSTI + DRV/r arm. Of
note, the proportion of patients with CD4 >500 cells/
mm3 at the end of the trial remained high with no
statistically significant difference between arms.
11
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Nevertheless, this CD4 difference over time is of
uncertain clinical significance and needs further
investigation, for example whether this was a chance
finding or whether there is a direct effect of INSTI on
CD4 cell proliferation17 or whether it reflects redis-
tribution of CD4 cells from blood to lymphoid tissues.
In DUALIS, where all participants were on DRV/
r+2NRTIs at baseline, no significant differences in
CD4 count between arms were detected at 48 weeks
with a median increase from baseline of 30 cells/mm3

in the dual therapy arm vs. 32 cells/mm3 in the SOC
arm.9

An increase in LDL-cholesterol was observed from
baseline to week 24, that was associated with a signifi-
cant decrease in HDL-cholesterol and higher total
cholesterol/HDL ratio in the INSTI + DRV/r arm
compared to SOC. Due to the neutral effect of DTG on
lipids in adults7,8 and adolescents,18 the observed
changes in lipids are likely to be attributable to DRV/r in
the study arm. In SMILE, the effect was small, and most
patients continued to have cholesterol levels within the
normal range. As differences were of a lesser extent at
week 48, longer follow-up could have provided addi-
tional information on the persistence and clinical sig-
nificance of this observation.

Other dual alternatives for simplification in sup-
pressed patients with a more favourable lipid profile
should be explored like DTG + 3TC which has already
been tested in adults19,20 and is under investigation in
children within the ongoing PENTA D3 trial.21

Weight and BMI increased significantly more in
the INSTI + DRV/r arm than in the SOC arm. There is
mounting evidence in adults that INSTIs, particularly
DTG, maybe associated with more weight gain than
other classes of antiretroviral drugs,22–24 although in
the large ODYSSEY trial, enrolling predominantly
African children and adolescents, weight gain was not
greater in DTG vs. PI or NNRTI- based ART over 96
weeks of follow-up.6 Alternatively, withdrawing an
NRTI (one third of patients were on a zidovudine/
lamivudine (ZDV/3TC) containing regimen at base-
line) or NNRTI such EFV which have potential effects
on weight or fat redistribution might have also
contributed to the differences in observed weight be-
tween arms. Ethnicity may influence INSTI-related
weight gain. African adolescents may be prone to
weight gain as suggested in a large retrospective
observational study in which virologically suppressed
African adolescents had an increase in BMI after
switching to dolutegravir.25 Nevertheless, in SMILE,
INSTI-related weight gain was not restricted to the
black African participants. Small observational studies
in Caucasian young adults with perinatal HIV infec-
tion in Europe did not find a link between weight gain
and INSTI.26 Although SMILE is the first randomised
trial observing this association in a large population of
CLWHIV, excess weight gain in the INSTI + DRV/r
group over 48 weeks was relatively modest with a very
low proportion of children with a BMI ≥30 kg/m2 at
the end of the trial.

In 2018, WHO published interim guidelines rec-
ommending dolutegravir (DTG)-containing regimens as
the preferred first and second-line antiretroviral therapy
(ART) regimens for people living with HIV.3 As more
data on the efficacy, safety and PK on DTG across all age
groups are available,5 it is increasingly being used in
children and adolescents. Monitoring of weight and
BMI gain should be considered when using DTG in
CLWHIV.

SMILE results provide evidence for the use of the
DTG + DRV/r combination in other contexts for
example when NRTI/NNRTIs are contraindicated or not
tolerated or to simplify some complex regimens in
virologically suppressed children/adolescents. This
strategy, not evaluated in children before and supported
by a randomised clinical trial, remains relevant as it
provides additional data for switching strategies in
virologically suppressed CLWHIV and could be
included in guidelines as an “alternative” switch option
in the cases mentioned above. The dual therapy
DTG + DRV/r can also be further evaluated in children
failing therapy in the light of the positive results of the
D2EFT trial in adults failing first line therapy.27

The lack of efficacy of DRV/r + INSTI in treating
HBV limits its potential use in the context of HBV/HIV
co-infection.

Limitations of the study include the open-label
design, as well as the heterogeneity in baseline ART-
regimens in the SOC arm that precludes a detailed
analysis of the observed changes in CD4, cholesterol
and weight gain over time. Also, nearly half of resis-
tance testing was not available for those who failed. Of
note the two children from the dual therapy arm with
missing resistance test re-suppressed after treatment
change, which is potentially reassuring.

Almost all patients were treated with DTG and over
12 years of age, and therefore, the results obtained in
this study should not be extrapolated to other INSTI or
to children less than 12 years old.

In conclusion in virologically-suppressed children,
switching to INSTI + DRV/r was non-inferior virologi-
cally, and shows similar safety profile, to continuing
SOC. There was no occurrence of major genotypic PI or
INSTI mutations in failing participants, suggesting this
regimen is robust. INSTI + DRV/r dual therapy as an
NRTI sparing regimen could be a suitable alternative
switch option in virologically-suppressed in children and
adolescents to simplify complex regimens. Further
research on this combination is needed, including its
potential impact on weight, lipid and distribution of CD4
lymphocytes subsets. Further research on its use also in
patients with virological failure should be considered.
www.thelancet.com Vol 60 June, 2023
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