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Background

Two-drug ART regimens (2DR) are emerging alternatives to standard 
three-drug regimens (3DR).

DTG/3TC is most widely used oral 2DR in adults, with excellent efficacy, 
safety, and reassuring resistance data.

Data in children are limited. 



D3 / Penta 21

2-<15 years old, 
virologically suppressed <50c/mL on first-line ART,

N = 386

DTG/3TC
(N=193)

DTG+2NRTIs
(N=193)

RANDOMISATION 1:1
Stratified by age group (2-<6, 6-<12, 12-<15), Africa/non-
Africa and the use of DTG at enrolment (<1mo vs ≥1mo)

Follow up: until last patient reaches 96 w

Primary endpoint: confirmed HIV-1 RNA ≥50 c/mL by 96 w

• Open-label randomised (1:1) multi-centre 96w non-inferiority 
trial comparing DTG/3TC & DTG+2NRTIs (DTG-3DR)*

• Children aged 2 to <15 years, ≥10kg, virologically suppressed 
for ≥6 months, with no previous treatment failure

• Primary endpoint: confirmed HIV-1 RNA viral load (VL) ≥50 
c/mL by 96-weeks

• Employed a ‘smooth away from expected’ (SAFE) non-
inferiority frontier: NI margin and significance level 
dependent on the event rate in the DTG-3DR arm**

• Visits were 12 weekly, real-time VLs at 24w, 48w & 96w , 
additional VLs as per country guidelines; retrospective VLs at 
other visits

• Children <20kg had dispersible tablets (DT), 20 to <25kg had 
either DT or adult film-coated tablet (FCT), ≥25kg FCT 

• Intensive PK study nested for regulatory submission*** 

*Turkova et al. Contemp Clin Trials 2024 (Protocol paper), ** Quartagno et al. Trials 2023; *** Bevers et al. eBioMedicine 2025 (PK paper)

The trial sponsored by Penta, funded by ViiV Healthcare



Baseline characteristics 

386 children enrolled: 193 DTG/3TC, 193 DTG-3DR

Median: 
• Age: 8.3years (IQR 5.5, 12.0, range 2.2-15)
• Weight: 23Kg (IQR 18-33) 
• Sex: 54% female 
• CD4%: 38% (IQR 33-43)

326 (84%) were on DTG ≥1month at study entry

In DTG-3DR, 152 (79%) ABC/3TC and 36 (19%) 
TDF/3TC; 5 other

Baseline characteristics were well balanced by arm

Uganda

284 (74%)

South Africa

57 (15%)

Thailand

34 (9%)

UK & Spain 11 (3%)



Primary outcome: ITT results

• Based on SAFE NI frontier: 9.5% NI margin and 99% CI

Non-inferiority of DTG/3TC vs DTG-3DR demonstrated



Primary outcome: ITT & per-protocol results

Non-inferiority of DTG/3TC vs DTG-3DR demonstrated

• Based on SAFE NI frontier: 9.5% NI margin and 99% CI



Kaplan-Meier estimates for confirmed VL ≥50c/ml by 96w

No difference in time to confirmed VL≥50c/mL between arms

No heterogeneity in treatment effect by baseline age, region or DTG at enrolment

Adjusted Hazard Ratio: 

0.88 (95% CI: 0.39, 1.97) 

P-value=0.760



ART changes

ART switches:

• 7 (4%) participants in DTG/3TC switched to 3-drug regimens (6 who met primary 
endpoint* and 1 during pregnancy); 6/7 remained on DTG

• 14 (7%) participants in DTG-3DR had ART changes (1 changed to BIC/TAF/FTC for 
simplification, 13 remained on DTG and had NRTI change for 
simplification/growth/other) 

Few children had ART changes

* The other 5/11 in DTG/3TC who met primary endpoint did so due to the use of retrospective VL; of these, 3 re-suppressed 

on DTG/3TC; 1 withdrew, 1 had subsequent real time VL at 96 weeks.



Re-suppression following confirmed VL≥50c/mL

DTG/3TC

11 children had confirmed VL≥50c/mL
DTG-3DR

13 children had confirmed VL≥50c/mL

Most children re-suppressed following viral rebound

• 7 children re-suppressed to 
<50c/mL at 96w:

o 3 on DTG/3TC  

o 3 on DTG-based 3DR 

o 1 on ATVr-based 3DR

• 4 not re-suppressed at 96w

• 9 children re-suppressed to 
<50c/mL at 96 weeks

• 1 child had confirmed VL 
rebound at 96w

• 3 not re-suppressed at 96w



Safety

Adverse events
• 15 SAEs in 11 children in DTG/3TC vs 12 in 9 children in DTG-3DR (P=0.646)
• 24 Grade ≥3 clinical AEs in 20 children in DTG/3TC vs 15 in 11 children in DTG-3DR (P=0.092)
• “Infections and Infestations” system organ class had highest number of AEs
• No ART-related SAEs; 1 ART related Grade ≥3 AE (low density lipoprotein increased) in DTG/3TC
• No ART modifying AEs

Deaths, notable events & pregnancies
• 1 death in DTG/3TC (chronic cor pulmonale)
• 1 depression with suicidal ideation in DTG-3DR
• 2 pregnancies in DTG/3TC and 1 in DTG-3DR

Similar number of children with SAEs or grade ≥3 AEs in both arms 



INSTI & NRTI resistance at VL ≥50c/mL

^ Retrospective NGS testing on stored buffy coat samples; * Emergent mutations; # No baseline resistance results – emergence cannot be established

Note: Mutations in bold confer intermediate to high-level resistance to relevant ARVs (G118R – DTG high-level; M184V/I – 3TC high-level; L174V – ABC intermediate) 

Major IAS-USA resistance mutations at confirmed VL≥50 c/mL^:

➢ Major IN: 

❖ DTG/3TC: 2/11, including 2/11 emergent [1 G140R*; 1 G118R*] 

❖ DTG-3DR: 3/13, including 3/13 emergent [2 G140R*; 1 G118R*] 

➢ Major NRTI: 

❖ DTG/3TC: 3/10, including 1/7 emergent  [1 M184I*; 1 M184V; 1 L74V V75I Y115F M184V]

❖ DTG-3DR: 3/9, including 1/6 emergent [1 L74V* M184V; 1 M184V; 1 K70E# M184V#]

Proportions with emergent resistance mutations to DTG or NRTI 
were similar across arms 



Acceptability

Slightly higher overall participant satisfaction* in the DTG/3TC arm

• “How happy you are with this medicine?” 

• The majority were “happy” or “very happy” at 
baseline and 96 weeks:

• Baseline: 91% DTG/3TC vs 92% DTG-3DR

• 96w: 97% DTG/3TC vs 88% DTG-3DR, p=0.014 
(Chi Squared test)

* Similar trend in the parent/carer report on how happy they think their child is at 96w, answer 

on an 11-point scale (p=0.094; Wilcoxon rank sum test)



Health Economics: Initial Findings

Total mean costs of healthcare services and antiretroviral therapy up to 96-week follow-up

Note: all costs are presented in undiscounted 2025 US dollars. SD standard deviation; ART costs based on Global Fund pricing reference 2025

Over 96 weeks, children on DTG/3TC had similar healthcare resource use 
and markedly lower ARV costs compared with those on DTG-3DR

ARV costs on DTG/3TC were ~$145 lower per child per year (95% CI $134 to $154, 2025 USD).

Courtesy Sarah Ronaldson and Simon Walker. D3 Health Economics analysis. 

Cost item
Total mean cost (SD) (USD$) Incremental cost; 

mean (95% CI)DTG/3TC Control

Total Healthcare Costs 10 (14) 9 (4) 1 (-1, 3)

ART drugs 22 (13) 167 (69) -145 (-154, -135)

Total Costs 33 (20) 176 (69) -143 (-153, -133)



Summary

• In children 2 to <15 years, DTG/3TC was non-inferior compared to DTG+2NRTI in 
maintaining virological suppression over 96-weeks

• Safety profile was similar

• Numbers with emergent resistance mutations to DTG and NRTIs were similar across arms

• Satisfaction with HIV treatment was high in both arms but marginally higher in the 
DTG/3TC arm

• Switching children who are virologically suppressed to DTG/3TC can save ~$145 per child 
per year

Children who are virologically suppressed on their 
first-line regimen can be switched to DTG/3TC
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What do young people think?

Quotes from D3/Penta 21 Youth Trial Board members 

“only one tablet - easier to take”

“children’s bodies are different to adults”

“biologically and clinically different” 

“less side effects than with 3 drugs” 

“less medications (toxins) in the body”

“different immune systems”

If DTG/3TC works as well as 3-drug ART should be offered DTG/3TC?

Should DTG/3TC also be studied in children starting ART, 

or can we extrapolate from adults?



Additional slides



SAFE non-inferiority frontier

• Employed a ‘smooth away from expected’ (SAFE) non-inferiority 
frontier*

• The choice of NI margin depends on the observed proportion of 
children in the control arm with confirmed viral rebound (table)

• The smaller the observed proportion in the control group, the 
smaller the NI margin (fig)

• If the observed viral rebound in the control arm <9%, 99%CI is 
employed to control for type 1 error resulting from change in NI 
margin

*Quartagno et al. Trials 2023

Observed control VL 

rebound proportion
1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15%

NI Margin 5.0% 5.8% 6.5% 7.3% 8.0% 8.9% 9.5% 9.9% 10.0%

Confidence interval (CI) 99% 95%

Pre-specified CI and NI margin depending on the observed VL rebound in Control 
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