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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.
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Dolutegravir (DTG), an integrase strand transfer inhibitor 
(INSTI), is a World Health Organization (WHO) preferred an
chor drug for first- and subsequent-line antiretroviral therapy 
(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 c/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 c/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 c/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 c/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 c/mL or greater 
or 1 VL result of 400 c/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 c/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-FPG), 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, 
≥20 kg), and ART/VL status (ART-naive, ART-experienced 
and viremic [VL ≥200 c/mL], ART-experienced and sup
pressed [defined as VL <200 c/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 (NRTI) 
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 c/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 c/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 c/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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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 c/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, respectively 
(Supplementary Table 3).

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). 

Figure 1. Viral suppression (<50 c/mL) over time, overall, and by ART experience/viral suppression at DTG start. Abbreviations: ART, antiretroviral therapy; c/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

All Naive
ART Experienced, VL 

≥200 Copies/mL
ART Experienced, VL 

<200 Copies/mL
ART Experienced, VL 

Unknown

n/Na % (95% CI) n/Na % (95% CI) n/Na % (95% CI) n/Na % (95% CI) n/Na % (95% CI)

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 192 wk 153/169 91 (85, 94) 19 … … 18/24 75 (53, 90) 100/109 92 (85, 96) 17 … …

Abbreviations: ART, antiretroviral therapy; DTG, dolutegravir; VL, viral load.
aPatients in follow-up, still on DTG with VL data available at each time point (±12 wk) were included (if n ≥20).
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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 

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; c/mL, copies/mL; DTG, dolutegravir; exp, experienced; VL, viral load.
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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 c/mL vs <400 or <1000 c/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 c/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 

Table 3. Associations Between Participant Characteristics at DTG Start and Viral Failure

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

DTG Start

Hazard Ratio (95% CI) P Hazard ratio (95% CI) 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)a .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 .44 (.25, .79) .41 (.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) 4.12 (2.33, 7.29) <.001 2.86 (1.57, 5.18) <.001

Duration on ART (per year increase)b 1.03 (.97, 1.10) .303 .99 (.93, 1.06) .871

Backbonec

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 (n = 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.
aOmitted from adjusted model due to collinearity with age and ART/VL status.
bAmong treatment-experienced CAWH at DTG start.
cAnalysis of the backbone was in a subset of CAWH from cohorts where TAF was available.
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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 

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-glutamyl 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 creatinine; 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.
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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 INSTI 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.
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