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Background. Dolutegravir (DTG) is a preferred anchor antiretroviral therapy (ART) for children and adolescents with
HIV (CAWH).

Methods. We assessed the effectiveness and safety of DTG in CAWH aged 0-18 years at DTG start in routine care in Europe
and Thailand, evaluating viral suppression (viral load [VL] <50 copies/mL), cumulative incidence and associated factors of viral
failure (VF; confirmed VL >400 copies/mL) and safety outcomes.

Results. Of 1230 CAWH on DTG, 49% were female. At DTG start, median (IQR) age was 14 (11-16) years, 10% were ART-
naive, 49% ART-experienced/suppressed (VL <200 copies/mL), 13% ART-experienced/viremic (VL >200 copies/mL), and 28%
ART-experienced/unknown VL. Median duration on DTG was 93 (49-163) weeks. Virall suppression was 88%-91%
throughout follow-up. Cumulative incidence (95% CI) of VF at weeks 96 and 144 was 4.3% (3.1%-6.1%) and 8.3% (6.2%-
11.1%). Increased risk of VF was associated with female sex, ART-experienced/viremic, advanced/severe immunosuppression,
previous treatment failure, and region (P < .05, adjusting for age, sex and ART/VL status). The risk of VF was lower on DTG
than CAWH on protease-inhibitor-based regimens (P <.001). Among 1146 with clinical data, 26 (2%) experienced 52 DTG-
related adverse events, including 5 serious adverse events. Of 849 with laboratory data, 44 (5%) had 54 grade >3 events (<1 per
100 person-years). DTG discontinuation by weeks 96 and 144 was 5.0% (3.8%-6.7%) and 9.5% (7.5%-12.0%).

Conclusions. DTG was well tolerated, with ~90% virally suppressed <50 copies/mL. VF was low overall but was significantly
higher in children/adolescents ART-experienced and viraemic at DTG start, requiring close monitoring.

Keywords. HIV; effectiveness; dolutegravir; children/adolescents; ART.

Dolutegravir (DTG), an integrase strand transfer inhibitor
(INSTTI), is a World Health Organization (WHO) preferred an-
chor drug for first- and subsequent-line antiretroviral therapy

Received 20 December 2024; editorial decision 02 April 2025; published online 11 April 2025
The names of the authors of the EPPICC study group are listed in the Notes section.
Correspondence: K. Scott, MRC Clinical Trials Unit at University College London, 90 High

Holborn, London, WC1V 6LA, UK (karen.scott@ucl.ac.uk).

Clinical Infectious Diseases® 2025;81(4):e115-27

© The Author(s) 2025. Published by Oxford University Press on behalf of Infectious Diseases
Society of America.

This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distri-
bution, and reproduction in any medium, provided the original work is properly cited.
https://doi.org/10.1093/cid/ciaf191

(ART) for children and adolescents with human immu-
nodeficiency virus (HIV; CAWH) [1]. Dolutegravir has a
high barrier to resistance and adult studies have reported long-
term viral suppression (VS) [2, 3], low levels of viral failure
(VF) (ranging from 0% to 8% at different durations of follow-
up) [4], and good tolerability [5, 6]. While DTG has been rolled
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out to children globally, there remain limited comparable data
on long-term outcomes in routine-care settings.

Two large pediatric clinical trials provided early data on
DTG outcomes in CAWH. The ODYSSEY trial included 707
CAWH weighing 14 kg or more and aged less than 18 years,
with 350 randomized to DTG as part of their first- or second-
line ART. At 96 weeks on DTG, 81% were virally suppressed at
fewer than 50 copies/mL (c/mL), treatment effects were similar
among those receiving first- and second-line therapies [7].
Cumulative incidence of VF (confirmed viral load [VL]
>400 ¢/mL) on DTG was 11.4% and 13.7% by 96 and 144
weeks, respectively, with a higher incidence on second-line
ART [7]. In the CHAPAS-4 trial, 919 children aged 3-15 years
experiencing first-line treatment failure were randomized to
different second-line regimens. Among 229 children random-
ized to DTG, 83% were suppressed to less than 60 ¢/mL at 96
weeks [8]. Both trials reported low numbers of adverse events
(AEs) and few DTG discontinuations.

Large pediatric observational cohorts in sub-Saharan Africa
have reported 85%-93% VS (VL <400 or <1000 ¢/mL) on DTG
in routine-care settings [9-11]. However, these studies had rel-
atively short follow-up on DTG (<24 months), did not assess
VF, and included limited safety data. European cohorts have re-
ported good tolerability on DTG but were based on small sam-
ples (N =150) [12, 13].

This study assesses the effectiveness and safety of DTG-based
ART among CAWH in routine-care settings across Europe and
Thailand, using data from the European Pregnancy and
Pediatric Infections Cohort Collaboration (EPPICC).

METHODS

Individual patient data from 15 observational cohorts across 14
countries were pooled using a modified HIV Cohorts Data
Exchange Protocol (www.hicdep.org), as described elsewhere
[14]. EPPICC (ClinicalTrials.gov ID: NCT04677842) has ethics
approval from University College London (reference 17 493/
001) and cohorts received local ethics approvals or waivers.
Children and adolescents with HIV aged less than 18 years at
DTG start were included. Time on DTG as part of a clinical trial
was censored. The date of last follow-up varied by cohort
(December 2020-May 2023).

Outcomes on DTG

Effectiveness outcomes were as follows: (1) VS, defined as VL
less than 50 ¢/mL at 24, 48, 96, 144 and 192 (+12) weeks after
DTG start, in accordance with European guidelines [15]; (2)
VF, defined as 2 consecutive VL results of 400 ¢/mL or greater
or 1 VL result of 400 ¢/mL or greater followed by discontinua-
tion of DTG within 4 months, after 24 weeks on DTG (the
>400-c/mL threshold was used to align with definitions used
in other pediatric HIV studies including the ODYSSEY trial).

In sensitivity analysis, VF was defined as confirmed VL greater
than 50 ¢/mL.

Safety outcomes were as follows: (1) clinical AEs causally re-
lated to DTG (as reported by the treating physician) and all se-
rious AEs (SAEs); (2) laboratory abnormalities for lipids (total
cholesterol, serum high-density lipoprotein [HDL], serum low-
density lipoprotein [LDL], triglycerides), glucose (fasting plas-
ma glucose [FPG] and non-FPQG), other biochemistry (alanine
aminotransferase, aspartate aminotransferase, alkaline phos-
phatase, gamma-glutamyl transferase, total bilirubin, plasma
amylase, lipase, serum calcium, serum creatinine, serum phos-
phate), and hematology (absolute neutrophil count, hemoglo-
bin, platelets); and (3) discontinuation of DTG, defined as
stopping DTG for more than 30 consecutive days (all-cause
and treatment-related [failure or toxicity]).

Statistical Methods
Analysis of Effectiveness
Viral suppression analyses were restricted to CAWH in
follow-up and on DTG for 24 weeks or more, with a VL mea-
surement available at 1 or more time point (24-192 weeks). The
percentage (95% binomial CI) with VS was estimated overall
and by subgroups based on characteristics at DTG start: age
(0 to <6, 6 to <12, 12 to <18 years), weight band (<20 kg,
>20kg), and ART/VL status (ART-naive, ART-experienced
and viremic [VL >200 ¢/mL], ART-experienced and sup-
pressed [defined as VL <200 ¢/mL to allow for transient vire-
mia], and ART-experienced with unknown VL).

Viral failure analysis was restricted to CAWH on DTG with
2 or more VL measurements at 24 weeks or more after DTG
start. Time to VF was estimated using Kaplan-Meier methods.
Follow-up was censored at the earliest of last suppressed VL,
death, or 7 days after DTG discontinuation. Cox proportional
hazards models were used to explore associations between VF
and characteristics at DTG start, including sex, age, ART/VL
status, previous treatment failure, WHO immune stage for
age [16] (none/mild, advanced/severe), prior AIDS diagnosis,
duration on ART, and geographic region (United Kingdom/
Ireland, Ukraine, Thailand, rest of Europe). The effect of nucle-
oside or nucleotide reverse transcriptase inhibitor (NRTTI)
backbone at DTG start was explored comparing tenofovir ala-
fenamide (TAF), tenofovir disoproxil fumarate (TDF), and
abacavir (ABC) within a subset of cohorts with availability of
TAF. Children and adolescents receiving none of these
NRTIs or 2 or more of these NRTIs simultaneously were ex-
cluded. Univariable and partially adjusted multivariable mod-
els (adjusted a priori for age, sex, and ART/VL status) were
used as there were insufficient VF events for a fully adjusted
analysis. Missing data were imputed for exposure variables
with less than 30% missing using multiple imputation by
chained equations using 20 datasets [17]. A sensitivity analysis
used a complete case analysis without imputation.
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Comparative Effectiveness of DTG

We compared time to VF on DTG with CAWH on protease
inhibitor (PI)-based regimens in EPPICC. To maximize compa-
rability of these groups, analysis was restricted to CAWH aged
6 to less than 18 years at start of PI or DTG combined with 2
or 3 NRTIs from 2012 onwards. Propensity score weighting
was used to balance differences within each ART/VL subgroup
in age, sex, ethnicity, and prior AIDS diagnosis, and in
ART-experienced patients, time on ART, and previous treat-
ment failure (a priori factors, insufficient numbers for additional
factors). Propensity scores were estimated in those with 24 weeks
or more on a regimen using logistic regression. Weighted Cox
models (with robust standard errors to allow for clustering
where CAWH contributed time on both PI- and DTG-based
regimens) compared time to VF on DTG with PI-based regi-
mens, overall and by ART/VL status at DTG/PI start.
Follow-up was censored at last suppressed VL or discontinua-
tion of DTG/PI for more than 30 days or 96 weeks. This was a
complete case analysis with no imputation of missing data.

Analysis of Safety

Safety outcomes were assessed from DTG start until 30 days after
discontinuation. Children and adolescents with HIV may have
multiple episodes on DTG, while effectiveness analyses focused
on the first episode all episodes were included in safety analyses.

Laboratory measurements were graded according to the
Division of AIDS (DAIDS) 2014 criteria [18]. The DAIDS
does not include HDL grading; therefore, US National Heart,
Lung, and Blood Institute pediatric guidelines were used, with
“acceptable” considered normal, “borderline” as grade 1, and
“low” as grade 2 [19]. Laboratory events were defined according
to the highest grade reached and included new events after DTG
start, or an increase in severity for pre-existing abnormalities at
DTG start. Frequency of events was described and rates of first
events estimated per 100 person-years overall and over time
from DTG start (<12, 12 to <24, >24 months). Person-years
were censored at the start of the first event of that grade or higher
or, if no event, then censored at the last visit. For laboratory
markers with events in all time periods, Poisson models were
used to assess differences in rates over time.

Cumulative incidence of all-cause DTG discontinuation was
calculated using Kaplan-Meier methods. Treatment-related
discontinuation was calculated with discontinuations for “oth-
er reasons” treated as a competing risk, using the Fine-Grey
method [20]. Follow-up was censored at the last visit.

Analyses were conducted using Stata version 18 (StataCorp,
College Station, TX, USA).

RESULTS

Overall, 1230 CAWH ever on DTG were included: 606 (49%)
females, 1019 (83%) with perinatally acquired HIV, 519

(42%) Black, and 382 (31%) from the United Kingdom/
Ireland, 282 (23%) from Ukraine, 466 (38%) from the rest of
Europe, and 100 (8%) from Thailand (Table 1).

At DTG start, the median (interquartile range [IQR]) age
was 14 (11, 16) years; 120 (10%) were ART-naive, 163 (13%)
ART-experienced and viremic, 602 (49%) ART-experienced
and suppressed at less than 200 ¢/mL, and 345(28%) were
ART-experienced with unknown VL. Among those who were
ART-experienced, the median duration on ART at DTG start
was 9 (5, 12) years.

Among those who were ART-naive at DTG start, the median
(IQR) age was 15 (11, 16) years; a higher proportion had non-
perinatal or unknown mode of transmission (48%), 26% had
severe immunosuppression, but a lower proportion had a prior
AIDS diagnosis (8%) compared with those who were
ART-experienced (Table 1).

Among those taking 2 or more NRTIs plus DTG, 707 (66%)
were on ABC, 257 (24%) on TDF, 80 (7%) on TAF, and 25 (2%)
were receiving other/mixed combinations. Overall, the median
(IQR) duration on DTG was 93 (49, 163) weeks.

Effectiveness Outcomes

Viral Suppression

Overall, 88%-91% were suppressed at less than 50 ¢/mL at each
time point on DTG (Figure 1, Table 2). The percentage sup-
pressed was highest (92%-94%) among those who were
ART-experienced/suppressed at DTG start and lowest (72%-
83%) among those who were ART-experienced/viremic at
DTG start. Viral suppression varied less by age and weight band
at DTG start (Supplementary Tables 1 and 2, Supplementary
Figure 1).

Viral Failure

Among 777 CAWH meeting the criteria for VF analysis, 57
(7%) experienced VF at a median (IQR) of 79 (37, 123) weeks
after DTG start. Of these, 3 of 57 (5%) never achieved VS of less
than 400 ¢/mL after DTG start (all were ART-naive).

The cumulative incidence (95% CI) of VF by 96 and 144
weeks was 4.3% (3.1%-6.1%) and 8.3% (6.2%-11.1%), respec-
tively (Figure 2A). Incidence was lowest in those who were
ART-experienced/suppressed at DTG start, at 1.8% (0.9%-—
3.8%) and 3.1% (1.6%-5.8%), and highest among those who
were ART-experienced/viremic, at 12.1% (6.9%-21.1%) and
21.1% (13.2%-32.7%), respectively (Figure 2B). The corre-
sponding estimates for those who were ART-naive were 7.0%
(3.0%-15.9%) and 16.4% (8.5%-30.1%), respectively, and for
those who were ART-experienced/unknown VL were 5.2%
(2.6%-10.2%) and 10.7% (6.0%-18.9%), respectively.

In univariate analysis, VF was associated with sex, age, ART/
VL group, immunosuppression status, previous treatment fail-
ure, and region (all P <.05) (Table 3). In models adjusted for
sex, age, and ART/VL status at DTG start, female sex was
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Figure 1. Viral suppression (<50 c¢/mL) over time, overall, and by ART experience/viral suppression at DTG start. Abbreviations: ART, antiretroviral therapy; ¢/mL, copies/

mL; exp, experienced; DTG, dolutegravir; VL, viral load.

Table 2. Viral Suppression by Duration on DTG by ART and Viral Load Status at DTG Start

ART and Viral Load Status at DTG Start

ART Experienced, VL

ART Experienced, VL ART Experienced, VL

All Naive >200 Copies/mL <200 Copies/mL Unknown
n/N? %  (95% Cl) n/N? %  (95% Cl) n/N? %  (95% Cl) n/N? %  (95% Cl) n/N? %  (95% Cl)
Viral load <50 copies/mL

At 24 wk 734/834 88 (86, 90) 75/89 84 (75, 91) 78/108 72 (63,80)  434/468 93 (90, 95) 147/169 87 (81, 92)
At 48 wk 611/685 89  (87,91) 46/60 77 (64, 87) 67/89 75 (65, 84) 375/400 94 (91, 96) 123/136 90 (84, 95)
At 96 wk 408/459 89 (86, 92) 41/48 85 (72, 94) 41/53 77 (64, 88) 263/282 93 (90, 96) 63/76 83 (73, 91)
At 144 wk  245/269 91 (87, 94) 24/27 89 (71, 98) 30/36 83 (67, 94) 158/168 94 (89, 97) 33/38 87 (72, 96)
At 192wk  153/169 91 (85, 94) 19 18/24 75 (563, 90) 100/109 92 (85, 96) 17

Abbreviations: ART, antiretroviral therapy; DTG, dolutegravir; VL, viral load.

#Patients in follow-up, still on DTG with VL data available at each time point (+12 wk) were included (if n >20).

associated with a 2-fold increase in hazard of failure (adjusted
hazard ratio [aHR]=2.30 [95% CI: 1.26-4.19] vs males;
P =.006), as was previous treatment failure (aHR=2.86
[1.57-5.18]; P < .001) (Table 3). There was a significant associ-
ation with ART/VL status at DTG start: those who were
ART-experienced/viremic had the highest hazard of VF
(aHR = 4.38 [2.27-8.47]), followed by those who were
ART-naive (aHR =2.93 [1.32-6.51]) compared with those
who were ART-experienced/suppressed (P < .001). There was
also increased hazard with advanced/severe WHO immuno-
suppression (aHR =2.22 [1.11-4.45] vs none/mild; P =.025)
and region (P=.004). There was no association with age
(P =.193) or duration on ART (P = .871). In analyses restricted
to cohorts with access to TAF, there was no association with
NRTI backbone (P=.227). Findings were similar using

complete case analysis (Supplementary Table 4). The relation-
ship between sex and VF was further explored, stratified by age
at DTG start, and the increased hazard among females was only
observed among adolescents (Supplementary Figure 2).

In sensitivity analysis of VF using the more stringent
threshold of confirmed VL of 50 ¢/mL or greater, the overall
cumulative incidence was 10.0% (8.0%-12.5%) and 16.7%
(13.7%-20.2%) by 96 and 144 weeks,
(Supplementary Table 3).

respectively

Comparative Effectiveness of DTG- vs PI-Based Regimen

A subset of 725 CAWH who started DTG at age 6 to <12 years
on DTG + 2/3 NRTIs were compared with 572 who started a PI
+2/3 NRTIs regimen (274 [48%] on darunavir, 196 [34%] ata-
zanavir, 100 [17%] lopinavir, 2 [<1%] fosamprenavir).
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Figure 2. Time to viral failure on DTG (A) overall and by (B) ART and VL status, (C) sex, and (D) age group. Viral failure was defined as 2 consecutive VLs >400 c¢/mL after 24
weeks of treatment or 1 VL >400 c/mL after 24 weeks of treatment followed by discontinuation of DTG within 4 months. Incidence of failure was estimated using
Kaplan-Meier methods. Follow-up was censored at the earliest of last suppressed VL or discontinuation of DTG in patients who did not experience viral failure.
Analysis was restricted to patients with at least 24 weeks of follow-up after DTG start. Patients who initiated DTG in a trial are excluded. Abbreviations: ART, antiretroviral

therapy; ¢/mL, copies/mL; DTG, dolutegravir; exp, experienced; VL, viral load.

Characteristics at DTG/PI start were similar, although those on
DTG were more likely to start the regimen suppressed and
without previous treatment failure (Supplementary Table 5).
After propensity score weighting, the 2 groups were well
balanced (Supplementary Table 6). The hazard of VF by
96 weeks was significantly lower on DTG- vs PI-based regimens
(HR =.24; 95% CI: .16, .40; P < .001). When stratified by ART/
VL status at DTG/PI start, the hazard of VF was significantly
lower on DTG for ART-experienced subgroups (naive:
HR =.39 [.12-1.24], P=.110; ART-experienced/suppressed:
HR=.07 [.02-.33], P=.001; ART-experienced/viremic:
HR =.31 [.16-.62], P=.001; ART-experienced/VL unknown:
HR = .25 [.08-.81], P =.019) (Supplementary Figure 3). In sensi-
tivity analysis restricted to those on ritonavir boosted darunavir
(DRV/r)-based regimens compared with DTG, findings were
similar, with a significantly lower hazard of VF on DTG (HR
=.22; 95% CI: .13-.39; P <.001).

Safety Outcomes on DTG

Of 1146 of 1230 (93%) CAWH on DTG with clinical data, 26 (2%)
experienced 52 AEs related to DTG, including 5 SAEs. Four SAEs
led to DTG discontinuation. An additional 5 SAEs occurred on

DTG that were unrelated, or a causal relationship to DTG was un-
known (Supplementary Table 7). There were no deaths.

Eleven CAWH experienced 15 neurological/neuropsychi-
atric AEs reported as possibly, probably, or definitively related
to DTG: 3 SAEs (acute psychosis, headache and tiredness,
headache during hospitalization for a central nervous system
[CNS] lymphoma), headache (n=5), insomnia (n = 2), dizzi-
ness/giddiness (n=1), drowsiness (n=1), depressed mood
(n=1), Bell’s palsy (n = 1), and unspecified neurological event
(n=1). Five of these patients discontinued DTG during or 10
or fewer days after the event; 1 of the 15 events did not resolve
(headache considered possibly related to DTG in a child with
CNS lymphoma).

Among the 849 of 1230 (69%) CAWH with laboratory data,
44 (5%) experienced 54 DAIDS grade 3 or higher events. For all
markers, the rates were less than 1 per 100 person-years
(Figure 3, Supplementary Table 8). There were grade 3 or high-
er events in all time periods after DTG start (<12, 12 to <24,
>24 months) for 4 markers (raised triglycerides, low absolute
neutrophil count, low hemoglobin, raised bilirubin). There
were significant differences in the rates of grade 3 or higher
events over time for absolute neutrophil count and
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Table 3. Associations Between Participant Characteristics at DTG Start and Viral Failure

Adjusted for Age, Sex, and ART/VL Status at

Unadjusted DTG Start
Hazard Ratio (95% CI) P Hazard ratio (95% ClI) P
Age (per year increase) 1.10 (1.00, 1.19) .039 1.06 (.97, 1.15) 193
Female sex (vs male) 2.66 (1.47,4.79) .001 2.30 (1.26, 4.19) .006
Weight <20 kg (vs >20 kg)® .92 (.23, 3.68) .901
Region

United Kingdom/Ireland 1.00 .003 1.00 .004

Thailand 2.23 (.67, 7.45) 1.39 (.38, 5.12)

Ukraine .23 (.05, .98) 18 (.04, .79)

Rest of Europe A4 (.25, .79) A1 (.22, .74)

ART and viral load status

ART experienced, VL <200 copies/mL 1.00 <.001 1.00 <.001

ART experienced, VL >200 copies/mL 5.18 (2.73, 9.85) 4.38 (2.27, 8.47)

Naive 3.18 (1.44, 7.02) 2.93 (1.32,6.51)
Advanced/severe immunosuppression (vs none/mild) 4.04 (2.28,7.16) <.001 2.22 (1.11, 4.45) .025
Prior AIDS diagnosis (vs none) .66 (.32, 1.34) 245 .64 (.31, 1.31) 221
Previous treatment failure (vs none) 412 (2.33, 7.29) <.001 2.86 (1.567,5.18) <.001
Duration on ART (per year increase)® 1.03 (.97, 1.10) .303 .99 (.93, 1.06) .871
Backbone®

ABC containing 1.00 .192 1.00 227

TDF containing 1.32 (.31, 5.53) .68 (.16, 2.99)

TAF containing 2.27 (.93, 5.51) 2.08 (.84, 5.14)

Multiple imputation was used to impute missing data for the following variables (n [%] missing): sex (n =13 [2%]); weight band (n =9 [1%]); viral suppression status at DTG start (h=177
[23%]); WHO immune stage (n =155 [20%]); prior AIDS diagnosis (n =8 [1%]); duration on ART (n=17 [2%]).

Abbreviations: ABC, abacavir; ART, antiretroviral therapy; CAWH, children and adolescents with HIV; DTG, dolutegravir; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; VL, viral

load; WHO, World Health Organization.
20mitted from adjusted model due to collinearity with age and ART/VL status.
5Among treatment-experienced CAWH at DTG start.

°Analysis of the backbone was in a subset of CAWH from cohorts where TAF was available.

hemoglobin, with the highest rates in the first 12 months on
DTG (Supplementary Figure 4). Rates of grade 2 laboratory
AEs were highest for lipid markers and serum creatinine
(Figure 3, Supplementary Table 8). Rates of grade 1 and 2
events were highest in the first 12 months for most markers
(Supplementary Figure 4, Supplementary Table 9).

Overall, 95 (8%) CAWH discontinued DTG at a median
(IQR) of 90 (36, 138) weeks, including 5 (5%) for VF, 17 (18%)
for toxicity, 17 (18%) for treatment simplification/more effective
treatment options, and 56 (59%) for other/unknown reasons
(Supplementary Table 10). The cumulative incidence of discon-
tinuation by 96 and 144 weeks was 5.0% (95% CI: 3.8%-6.7%) and
9.5% (7.5%-12.0%), respectively (Supplementary Figure 5). The
incidence of treatment-related discontinuation (failure/toxicity)
was 1.3% (0.7%-2.2%) and 1.7% (1.0%-2.8%), respectively.

DISCUSSION

Our large study, spanning multiple countries in Europe and
Thailand, included primarily treatment-experienced adoles-
cents, with a median of 9 years on ART at DTG start. There
were 3 key findings. First, DTG was generally well tolerated,
with low rates of laboratory grade 3 or higher events and few

clinical AEs causally related to DTG. The events reported in-
cluded neurologically related symptoms, which were consistent
with findings from previous studies [9, 12]. Second, high levels
of effectiveness were observed overall, with approximately 90%
VS throughout time on DTG. The overall incidence of VF was
8.3% by 144 weeks. However, among children/adolescents who
were ART-experienced/viremic at DTG start, almost one quar-
ter experienced VF. Third, in our comparative analysis of VF
on DTG compared with PI-based regimens, there was signifi-
cantly a lower hazard of VF on DTG by 96 weeks.

Large pediatric cohorts in sub-Saharan Africa have reported
similarly high levels of VS, although we used a lower VL threshold
(<50 ¢/mL vs <400 or <1000 ¢/mL in most African cohorts).
In EPPICC, VS was highest among those who were ART-
experienced and virally suppressed at DTG start, which constitut-
ed half of our cohort and may infer good adherence. In contrast,
VS was lowest among those who were ART-experienced/viremic
at DTG start, at 77% at less than 50 c¢/mL at 96 weeks, which is sim-
ilar to the 73%-89% reported in comparable adult studies [21, 22]
and is slightly lower than CAWH on DTG second-line ART in
ODYSSEY (81% at <50 ¢/mL at 96 weeks in the >14-kg cohort)
[7] and CHAPAS-4 [8] (83% at <60 c/mL at 96 weeks). This
may be partly due to the inclusion of children/adolescents
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Figure 3. Rates of first grade 1, grade 2, and grade >3 laboratory events while on a DTG-based regimen stratified by laboratory marker. Event rates were calculated for
episodes on DTG (CAWH could have >1 episode if they discontinued DTG for >30 days and then restarted DTG). Abbreviations: ALT, alanine aminotransferase; AMY, am-
ylase; ANC, absolute neutrophil count; APT, alkaline phosphatase; AST, aspartate aminotransferase; CAWH, children and adolescents with HIV; CHOL, total cholesterol;
DAIDS, Division of AIDS; DTG, dolutegravir; FPG_H, high fasting blood glucose; FPG_L, low fasting blood glucose; GGT, gamma-glutamy! transferase; Hb, hemoglobin;
HDL, high-density lipoprotein; LDL, low-density lipoprotein cholesterol; LIP, lipase; N-FPG_H, high nonfasting blood glucose; N-FPG_L, low nonfasting blood glucose;
PHOS, serum phosphate; PLT, platelets; S-Ca_H, high serum calcium; S-Ca_L, low serum calcium; S-CREAT, serum creatining; TBIL, total bilirubin; TRIG, triglycerides."
There are no DAIDS definitions for HDL abnormalities, instead the guidelines from the US Agency for Healthcare Research and Quality were used. “Borderline low” is pre-

sented as grade 1 and “low” as grade 2. There is no grade 3 or 4 category for HDL.

receiving DTG as part of their third- or subsequent-line treatment
who were excluded from the above trials. While VS on DTG in
EPPICC was high overall at approximately 90%, it is below the
UNAIDS (Joint United Nations Programme on HIV and AIDS)
target of 95% VS for all on ART by 2025 [23].

The low incidence of VF in our cohort was largely driven by
very low incidence (~3% at 144 weeks) among those who were
ART-experienced and virally suppressed at DTG start; this
population was not included in the ODYSSEY trial. Among
those who were ART-naive at DTG start, 16.4% had VF by
144 weeks in EPPICC compared to 8.4% in ODYSSEY.
Among those who were ART-experienced/viremic at DTG
start, VF was 21.1% versus 17.9%, respectively. The higher in-
cidence in our cohort may be partly due to the older age at
DTG start (median: 14 years vs 12 years in ODYSSEY) and
our ART-experienced/viremic group being more heavily
treatment-experienced. Nonetheless, these findings highlight
the need for close monitoring, particularly of outcomes follow-
ing VF.

Few small observational studies [13, 24-26] have reported
VF in CAWH on DTG, with estimates ranging from 4% to
17%, but these studies have used different definitions and
time points for VF, making direct comparisons difficult. In
our analysis, being female, being ART-experienced/viremic or
ART-naive at DTG start, and having advanced or severe

immunosuppression and previous treatment failure were asso-
ciated with the highest hazard of VF. The 2-fold increase in haz-
ard in females was unexpected, and on further analysis, this
association appears to be driven by the adolescent group.
While most studies to date have reported poorer virological
outcomes in males [27, 28], a recent cohort study in Thailand
reported poorer viral responses in females [29]. The reasons
for this remain unclear and warrant further investigation.

Our third key finding was that our comparative analysis us-
ing propensity scoring methods showed a significantly lower
risk of VF on DTG compared with PI-based regimens, consis-
tent with findings from ODYSSEY, and supports the global
roll-out of DTG. We also compared outcomes on DTG with
DRV/r-based regimens only, and our findings were similar,
with a significantly lower hazard of VF on DTG. This contrasts
with findings from the CHAPAS-4 trial, where children on
DRV/r- or DTG-based second-line ART had superior efficacy
outcomes as compared with atazanavir or lopinavir-based reg-
imens. However, the CHAPAS-4 primary outcome was VS at
96 weeks rather than confirmed VF used in our analysis.
Also, our study did not have sufficient numbers to directly
compare across individual PI-based regimens and we included
children on second- and subsequent-line ART.

There are ongoing debates regarding excess weight gain after
DTG start, with conflicting findings in adult studies and limited
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data in children/adolescents. Growth trends on DTG within
this cohort were assessed in separate analyses, which showed
weak evidence of greater increases in BMI-for-age z score
(zBMI) in the 48 weeks after DTG start compared with the
48 weeks before. However, zBMI gains over 96 weeks on
DTG were comparable to those observed in children/adoles-
cents on PI-based regimens [30].

There are important study strengths and limitations to con-
sider. Our cohort offers robust real-world evidence on the long-
term safety and effectiveness of DTG in children/adolescents in
routine-care settings and is one of the largest studies to date to
estimate VF and associated factors. Due to the small number of
VF events, we were limited to partially adjusted models, which
may be subject to residual confounding. The effect of an NRTI
backbone could not be fully assessed in this analysis due to the
limited number of cohorts with access to TAF (see other anal-
yses on NRTI backbone in EPPICC [31]). Outcomes after VF
were not assessed due to insufficient follow-up time. Such
data are needed to understand if children/adolescents are likely
to re-suppress or remain viremic on DTG and the risk of accu-
mulating INSTT resistance. Last, our cohort had limited data in
young children (<6 years) on DTG. Data on longer-term out-
comes across the age groups are needed to inform future care.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors,
so questions or comments should be addressed to the corresponding
author.
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PhD; Maria Pokorska—Spiewak, MD, PhD; Agnieszka Oldakowska, MD,
PhD; Konrad Zawadka, MD, PhD; Magdalena Pluta MD, PhD.
Administrative assistant: Malgorzata Doroba. Affiliation: Medical
University of Warsaw, Poland, Department of Children’s Infectious
Diseases; Hospital of Infectious Diseases in Warsaw, Poland.

Romania: “Victor Babes” Hospital Cohort, Bucharest: Dr Luminita Ene.

Spain: CoRISPE-S and Madrid cohort: Received funding from Estudio
del Analisis Clinico-Epidemioldgico de la Infeccién por el Vih en Nifios
y Adolescentes, Mujeres Embarazadas y Sus Hijos a Nivel Nacional.
Ministerio Sanidad; Project 202007PN0002. Pediatrics units: Maria José
Mellado, Luis Escosa, Milagros Garcia Hortelano, Talia Sainz, Carlos
Grasa, Paula Rodriguez (Hospital Universitario La Paz, Madrid); Jose
Tomas Ramos, Pablo Rojo, Luis Manuel Prieto Tato, Cristina Epalza,
Alfredo Tagarro, Sara Dominguez, Alvaro Ballesteros (Hospital
Universitario Doce de Octubre, Madrid); Marta Illan, Arantxa Berzosa,
(Hospital Clinico San Carlos, Madrid); Sara Guillén, Beatriz Soto
(Hospital Universitario de Getafe, Madrid); Maria Luisa Navarro, Jests
Saavedra, Mar Santos, Elena Rincén, David Aguilera, Begofia Santiago,
Beatriz Lazaro Martin, Andrea Loépez Sudrez (Hospital Universitario
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de Mostoles, Madrid); Maria Penin (Hospital Universitario Principe
de Asturias de Alcald de Henares, Madrid); Jorge Martinez
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Badillo (Hospital Universitario de Torrejon, Madrid); Ana Belén
Jiménez (Hospital Fundacién Jiménez Diaz, Madrid); Adriana Navas
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Universitario Donostia, Guiptzcoa); Itziar Pocheville (Hospital
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del Rocio, Sevilla); Pedro Terol (Hospital Universitario Virgen de la
Macarena, Sevilla); Juan Luis Santos, Alvaro Vazquez (Hospital
Universitario Virgen de las Nieves, Granada); Begona Carazo, Antonio
Medina (Hospital Regional Universitario, Malaga); Francisco Lendinez,
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Estrella Peromingo, Maria Isabel Sdnchez (Hospital Universitario Puerta
del Mar, Cadiz); Beatriz Ruiz (Hospital Universitario Reina Sofia de
Cérdoba); Ana Grande (Complejo Hospitalario Universitario Infanta
Cristina, Badajoz); Francisco José Romero (Complejo Hospitalario,
Céaceres); Carlos Pérez, Alejandra Méndez (Hospital de Cabuernies,
Asturias); Laura Calle (Hospital Universitario Central de Asturias);
Marta Pareja (Complejo Hospitalario Universitario, Albacete); Begona
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(Hospital Virgen del Camino, Navarra); Matilde Bustillo (Hospital
Universitario Miguel Servet, Zaragoza); Pilar Collado (Hospital Clinico
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Hospitalario  Universitario, Pontevedra); Leticia Vila (Complejo
Hospitalario Universitario, La Corufna); Consuelo Calviio (Hospital
Universitario Lucus Augusti, Lugo); Ana Isabel Piqueras, Manuel Oltra
(Hospital Universitario La Fe, Valencia); César Gavilan (Hospital
Universitario de San Juan de Alicante, Alicante); Elena Montesinos
(Hospital General Universitario, Valencia); Marta Dapena (Hospital
General, Castellon); Beatriz Jiménez (Hospital Universitario Marqués de
Valdecilla, Cantabria); Ana Gloria Andrés (Complejo Hospitalario,
Ledn); Victor Marugan, Carlos Ochoa (Complejo Hospitalario, Zamora);
Ana Isabel Menasalvas, Eloisa Cervantes (Hospital Universitario Virgen
de la Arrixaca, Murcia) and Pediatric HIV-BioBank integrated in the
Spanish AIDS Research Network and collaborating centers. Adult units:
Cristina Diez, (Hospital Universitario Gregorio Maranén, Madrid).
Ignacio Bernardino, Maria Luisa Montes, Eulalia Valencia, Ana Delgado
(Hospital Universitario La Paz, Madrid); Rafael Rubio, Federico Pulido,
Otilia Bisbal (Hospital Universitario Doce de Octubre, Madrid); Alfonso
Monereo Alonso (Hospital Universitario de Getafe, Madrid); Juan
Berenguer, Cristina Diez, Teresa Aldamiz, Francisco Tejerina, Juan
Carlos Bernaldo de Quirds, Belén Padilla, Raquel Carrillo, Pedro
Montilla, Elena Bermudez, Maricela Valerio (Hospital Universitario
Gregorio Marafién, Madrid); Jose Sanz (Hospital Universitario Principe
de Asturias de Alcald de Henares, Madrid); Alejandra Gimeno (Hospital
Universitario de Torrejon, Madrid); Miguel Cervero, Rafael Torres
(Hospital Universitario Severo Ochoa de Leganés, Madrid); Santiago
Moreno, Maria Jests Perez, Santos del Campo (Hospital Universitario
Ramon y Cajal, Madrid); Pablo Ryan, Jesus Troya (Hospital
Universitario Infanta Leonor, Madrid); Jesus Sanz (Hospital
Universitario La Princesa, Madrid); Juan Losa, Rafael Gomez
(Hospital Universitario Fundacion Alcorcon, Madrid); Miguel Gérgolas
(Hospital Fundacion Jimenez Diaz, Madrid); Alberto Diaz, Sara de la
Fuente (Hospital Universitario Puerta de Hierro de Majadahonda,
Madrid); Jose Antonio Iribarren, Maria Jose Aramburu, Lourdes
Martinez (Hospital Universitario Donostia, Guipuzcoa); Ane Josune
Goikoetxea (Hospital Universitario Cruces, Vizcaya); Sofia Ibarra, Mireia
de la Pefia (Hospital Universitario Basurto, Vizcaya); Victor Asensi
(Hospital Universitario Central de Asturias); Michele Hernandez
(Hospital Universitario Insular, Gran Canaria); Maria Remedios Aleman,
Ricardo Pelazas, Maria del Mar Alonso, Ana Maria Lopez, Dacil Garcia,

Jehovana Rodriguez (Hospital Universitario de Canarias, Tenerife);
Miguel Angel Cardenes (Hospital Universitario Doctor Negrin, Gran
Canaria); Manuel A. Castafo, Francisco Orihuela, Inés Pérez, M# Isabel
Mayorga (Hospital Regional Universitario, Malaga); Luis Fernando
Lopez-Cortes, Cristina Roca, Silvia Llaves (Hospital Universitario Virgen
del Rocio, Sevilla); Maria Jose Rios, Jesus Rodriguez, Virginia Palomo
(Hospital Universitario Virgen de la Macarena, Sevilla); Juan Pasquau,
Coral Garcia (Hospital Universitario Virgen de las Nieves, Granada);
Jose Hernandez, Clara Martinez (Hospital Universitario Clinico San
Cecilio, Granada); Antonio Rivero, Angela Camacho (Hospital
Universitario Reina Sofia, Cordoba); Dolores Merino, Miguel Raffo,
Laura Corpa (Hospital Universitario Juan Ramon Jimenez, Huelva); Elisa
Martinez, Fernando Mateos, Jose Javier Blanch (Complejo Hospitalario
Universitario, Albacete); Miguel Torralba (Hospital Universitario,
Guadalajara); Piedad Arazo, Gloria Samperiz (Hospital Universitario
Miguel Servet, Zaragoza); Celia Miralles, Antonio Ocampo, Guille
Pousada (Hospital Alvaro Cunqueiro, Pontevedra); Alvaro Mena
(Complejo Hospitalario Universitario, La Coruna); Marta Montero,
Miguel Salavert, (Hospital Universitario La Fe, Valencia); Maria Jose
Galindo, Natalia Pretel (Hospital Clinico Universitario, Valencia);
Joaquin Portilla, Irene Portilla (Hospital General Universitario, Alicante);
Felix Gutierrez, Mar Masia, Cati Robledano, Araceli Adsuar (Hospital
General Universitario de Elche, Alicante); Carmen Hinojosa, Begofia
Monteagudo (Hospital Clinico, Valladolid); Pablo Bachiller (Hospital
General, Segovia); Jesica Abadia (Hospital Universitario Rio Hortega,
Valladolid); Carlos Galera, Helena Albendin, Marian Fernandez
(Hospital Universitario Virgen de la Arrixaca, Murcia); Jose Ramon
Blanco (Complejo Hospitalario San Millan-San Pedro, la Rioja). Spain:
CoRISPE-cat, Catalonia: CoRISPE-cat receives financial support from the
Instituto de Salud Carlos III through the Red Temitica de Investigacion
Cooperativa en Sida (grant numbers RED RIS RD06/0006/0035 yRDO06/
0006/0021). Members: Hospital Universitari Vall d’Hebron, Barcelona
(Pere Soler-Palacin, Beatriz Alvarezand Santiago Pérez-Hoyos [statisti-
cian]), Hospital Universitari del Mar, Barcelona (Nuria Lopez), Hospital
Universitari Germans Trias i Pujol, Badalona (Maria Méndez, Clara
Carreras), Hospital Universitari JosepTrueta, Girona (Borja Guarch),
Hospital Universitari Arnau de Vilanova, Lleida (Teresa Vallmanya,
Laura Minguell-Domingo), Hospital Universitari Joan XXIII, Tarragona
(Olga Calavia), Consorci Sanitari del Maresme, Matar¢ (Lourdes Garcia),
Hospital General de Granollers (Maite Coll, Berta Pujol), Corporacié
Sanitaria Parc Tauli, Sabadell (Valenti Pineda), Hospital Universitari
Sant Joan, Reus (Neus Rius), Fundacié Althaia, Manresa (Nuria Rovira),
Hospital Son Espases, Mallorca (Joaquin Duefias) and Hospital Sant Joan
de Déu, Esplugues (Claudia Fortuny, Anna Gamell, Antoni
Noguera-Julian).

Sweden: Karolinska University Hospital, Stockholm, The Swedish
InfCareHIV cohort (Lars Navér, Sandra Soeria-Atmadja, Vendela Hagés,
Johanna Rubin, Nora Einarsson).

Switzerland: Members of the Swiss HIV Cohort Study (SHCS) and the
Swiss Mother and Child HIV Cohort (MoCHiV) Study: I. A. Abela,
K. Aebi-Popp, A. Anagnostopoulos, M. Battegay, M. Baumann,
E. Bernasconi, D. L. Braun, H. C. Bucher, A. Calmy, M. Cavassini
(Chairman of the Clinical and Laboratory Committee), A. Ciuffi,
P. A. Crisinel, K. E. A. Darling, G. Dollenmaier, A. Duppenthaler,
M. Egger, L. Elzi, J. S. Fehr, J. Fellay, K. Francini, H. Furrer, C. A. Fux,
H. F. Giinthard (President of the SHCS), A. Hachfeld, D. H. U. Haerry
(deputy of “Positive Council”), B. Hasse, H. H. Hirsch, M. Hoffmann,
1. Hosli, M. Huber, D. Jackson-Perry (patient representatives),
C. R. Kahlert (Chairman of the Mother and Child Substudy), O. Keiser,
T. Klimkait, M. Kohns, L. Kottanattu, R. D. Kouyos, H. Kovari,
K. Kusejko (Head of Data Center), N. D. Labhardt, Karoline Leuzinger,
B. Martinez de Tejada, C. Marzolini, K. ]. Metzner, N. Miiller, J. Nemeth,
D. Nicca, J. Notter, P. Paioni, G. Pantaleo, M. Perreau, Ch. Polli,
E. Ranieri, A. Rauch, L. P. Salazar-Vizcaya, P. Schmid, O. Segeral,
R. F. Speck, M. Stockle, P. E. Tarr, M. Thanh Lecompte, A. Trkola,
N. Wagner, G. Wandeler (Chairman of the Scientific Board), M. Weisser,
S. Yerly.
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Managing multidrug-resistant HIV-1 presents unique challenges’

Rukobia, in combination with other antiretrovirals, is indicated for the treatment of adults with multidrug resistant
HIV-1 infection for whom it is otherwise not possible to construct a suppressive antiviral regimen

Rukobia ¥ (fostemsavir) provides an option to be added in or used as a replacement ARV in people who are experiencing
difficulty achieving viral suppression on their current ART. Here, you'll learn how Rukobia works differently from other
ARVs and about its durable efficacy and robust CD4+ T-cell outcomes from the BRIGHTE trial over 5 years. Are you
ready to see how Rukobia could help you meet the needs of eligible people living with MDR HIV-1?

Discover what's possible with RUKOBIA:

Durable virologic suppression, demonstrated over 5 years of follow-up in
the BRIGHTE Study.?

Robust CD4+ T-cell recovery, as per the BRIGHTE study.?

Low potential for clinically significant DDIs, as RUKOBIA can be co-
administered with most common treatments for HIV and frequently
prescribed medicines for comorbidities?

Consistent safety and tolerability profile, with 5 years of follow-up data,
as per the BRIGHTE study?3

Adverse events should be reported. Reporting forms and information can be found at https:/yellowcard.mhra.gov.uk/
or search for MHRA Yellowcard in the Google Play or Apple App store. Adverse events should also be reported to GSK
via the GSK Reporting Tool or on 0800 221441.

Prescribing Information

ART, antiretroviral therapy; ARV, antiretroviral; CD4, cluster of differentiation 4; DDI, drug-drug interaction; HIV-1,
human immunodeficiency virus type 1; MDR, multidrug-resistant.
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