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Supplemental methods  

CHAPAS-4 was designed from a public health perspective. The nucleos(t)ide reverse transcriptase 
inhibitor (NRTI) backbone and anchor drug randomisations were separate comparisons. No 
interaction between the NRTI backbone and anchor drug randomisations was anticipated. 
 
For the NRTI backbone randomisation, there was a single primary comparison (tenofovir 
alafenamide (TAF) vs. standard-of-care (SOC) in terms of HIV vial load (VL) <400 copies/ml at week 
96). This comparison was non-inferiority. 
 
For the anchor drug randomisation, there were three primary comparisons (dolutegravir (DTG) vs. 
ritonavir-boosted atazanavir (ATV/r) and lopinavir (LPV/r) combined, ritonavir-boosted darunavir 
(DRV/r) vs. ATV/r and LPV/r combined, ATV/r vs. LPV/r). The DTG vs. ATV/r and LPV/r combined and 
DRV/r vs. ATV/r and LPV/r combined comparisons were superiority. The ATV/r vs. LPV/r comparison 
was non-inferiority. The comparison of ATV/r vs. LPV/r was designed to demonstrate non-inferiority, 
since at the time the trial was designed there was little evidence to suggest superiority, particularly 
given ATV/r was only available as separate pills in children which could affect adherence. Logically 
therefore, given this non-inferiority hypothesis, the comparison of the drugs where superiority was 
anticipated (DTG, DRV/r) used this pooled comparator (LPV/r and ATV/r combined) to increase 
power. 
 
Previous second-line treatment trials in adults have used non-inferiority margins of 10%1, 12%2-4 or 
15%5. The strictest of these previous non-inferiority margins was chosen for the TAF versus SOC 
comparison (10%) and 12% for the LPV/r versus ATV/r comparison because clinician concerns about 
toxicity of TAF in children in terms of growing bones are greater than concerns about 
hyperbilirubinaemia with ATV/r versus hyperlipidaemia/gastrointestinal side-effects with LPV/r, and 
because ATV/r vs LPV/r are both drugs from the same class. 
 
For both randomisations, the primary endpoint was VL <400 copies/mL at week 96. This was based 
on a single value because the VL testing was 24-weekly, with additional testing at week 6; some 
testing was also retrospective. Death counted as failure (VL ≥400 copies/mL). The primary analysis 
was intent-to-treat (treatment switches disregarded) because CHAPAS-4 was designed from a public 
health perspective. Children lost to follow-up were excluded from the analysis. There were no other 
missing week 96 VL values. The intention to treat analysis assumes that any treatment switches that 
happened during the trial would generalise to those that would happen outside the trial, and 
effectively compares the “intention to start treatment” with different drug regimens. Counting 
treatment switches (which are mostly for AEs) as “failures”, as in the FDA snapshot algorithm 
commonly used in regulatory trials, is a different type of estimand, and fundamentally a composite 
endpoint of viral failure or treatment switch. As this was designed as a public health trial, the FDA 
snapshot algorithm was not specified as an analysis or composite endpoint in the protocol or 
statistical analysis plan. 
 
Division of AIDS table for grading the severity of adverse events (v 2.1 published July 2017)6 apart 
from neutrophil gradings, were additionally based on WHO guidelines7 recognising the lower normal 
levels in African populations. 
 
Subgroup analyses for the primary outcome were planned by the randomisation stratification factors 
(site, failing first-line NRTI) together with country, age (3-4, 5-9, 10-15 years), sex, weight-band (14-
<20, 20-<25, 25-<35, ≥35 kg), VL at failure (<10000, 10000-99999, ≥100000 copies/mL), and the 
other factorial randomisation. These eight subgroup analyses were pre-specified in the trial protocol. 
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An additional three subgroup analyses were planned by failing first line NNRTI, weight-for-age 
(terciles) and baseline CD4 (terciles) (specified in the statistical analysis plan). 
 
Sub-group analysis used logistic regression adjusting for sub-group (and interactions between sub-
group and randomised group), then marginal estimation of risk differences. 
 
Real-time/local VL were done at screening, weeks 48 and 96 following WHO recommendations for 
annual VL monitoring. Retrospective viral loads were performed using stored plasma at weeks 6, 24 
and 72, and at weeks 48 and 96 where a real-time VL was not done. Viral load testing at weeks 24 
and 72 could be performed in real-time if part of routine care.  
 
Any observed real-time detectable VL was followed by intensified adherence counselling following 
the protocol, and repeated 12 weeks later. Local/regional policies for routine resistance testing were 
followed by individual sites. Local/regional policies for determining third-line regimens were 
followed alongside guidance provided by the WHO. At the end of the trial, batched genotypic 
resistance testing was performed retrospectively on stored samples from all patients who had 
VL >400 copies/ml at week 48 or 96 and this is also being performed on baseline samples.  
 
For time on randomised antiretroviral therapy (ART), the denominator was time in follow-up (i.e. 
time on randomised ART as a percent of time in follow-up). For extended follow-up, the 
denominator was time in extended follow-up (which was variable, depending on when each 
participant joined the trial, given the common end date of extended follow-up). 
 
The effect of the COVID-19 pandemic and change in WHO guidelines  
At the end of March 2020, the trial sponsor and the national authorities made the decision to halt 
recruitment in all sites due to the COVID-19 pandemic. All enrolled participants continued to be 
supplied with trial medication and were followed up either at the trial clinic, at home or via phone 
calls, depending on the level of local lockdown. This had cost and resource implications for the sites, 
including additional transport and personal protective equipment. From June 2020, sites restarted 
recruitment following review of national guidelines and local mitigation plans. The visit window 
allowed was increased during periods of lockdown or travel/transport restrictions to allow safety 
and endpoint tests to be conducted. COVID-19 specific protocol deviations were reviewed regularly, 
and the impact assessed. A manual of operations as well as COVID-19 risk management plans for 
each site were developed to guide these processes. 
 
Delays in recruitment arose from this pause in enrolment and later there were additional challenges 
due to countries’ implementation of updated WHO recommendations that dolutegravir (DTG) based 
regimens be given to children on first and second-line ART. On 26th March 2021, the independent 
data monitoring committee and trial steering committee agreed to the proposal by the trial 
management group that the sample size could be reduced to 920 from 1000 whilst retaining 
statistical power. This was possible due to the very small loss to follow up (0.5%) compared with that 
in the original protocol (10%). The revised sample size calculation assumed a 2.5% lost to follow-up 
rate. 
 
Author contributions 
Designed the study: DG, ASW, MBD, VM, CMK, VM, AT 
Gathered the data: MBD, VM, HAM, CMK, AL, KD, CC, SM, VM, HM, DB, EN, CS, KJL,KN, LM, IY, MK, 
MN, JL, BN, WN, MM, GM, AG, KZ, RN, KZ, AT, AB 
Analyzed the data: AJS, ASW, YZ, SW 
Vouches for the data and analysis: AJS, ASW 
Wrote the paper: MBD, VM, AB, DMG, AJS, AS, ASW; all authors commented 
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Supplemental results  

Backbone randomisation 
Over 96 weeks, there were only nine WHO stage 3/4 events and one child died (TAF/ emtricitabine 
(FTC), from hypotension/toxic shock secondary to severe malnutrition, judged unrelated to ART) 
(WHO 3/4 event/death: 5 TAF/FTC vs. 5 SOC). CD4 counts improved in both arms (+103 vs. +67 
cells/mm3 at week 96; mean difference between arms (averaged over all visits to week 96) +24 [95% 
CI -9,+58]), as did CD4% (+7.3% vs. +7.5%) (+0.4% [-0.4%,+1.1%]). In extended follow-up, there was 
no evidence of difference between arms in either CD4 or CD4% (Figure S8). 
 
There was no evidence of differences in fasting lipids (total, high-density lipoprotein (HDL), low-
density lipoprotein (LDL) cholesterol and triglycerides) between arms over 96 weeks, nor in 
extended follow-up (Figure S9). 
 
Calcaneal ultrasounds performed on all children showed no evidence of differences between arms 
over 96 weeks, nor in extended follow-up. Dual-energy X-ray absorptiometry (DEXA) scans 
performed in 170 children at weeks 0, 48 and 96 showed no evidence of differences between arms 
in lumbar total bone mineral content (BMC), bone mineral density (BMD) or BMD Z-score 
(unadjusted for height) and total body less head (TBLH) BMD Z-score. TBLH BMC and BMD increased 
slightly more with TAF/FTC vs. SOC (Figure S10). 
 
Anchor randomisation 
At week-96, for the per-protocol population, 183/218(83.9%) ATV/r vs. 175/215(81.4%) LPV/r had VL 
<400 copies/mL (adjusted difference 2.1% [-4.8,8.9]; p=0.55). 
 
Over 96 weeks, there were nine WHO stage 3/4 events (5 DTG, 2 DRV/r, 1 ATV/r, 2 LPV/r) and one 
death in the DTG arm from hypotension/toxic shock secondary to severe malnutrition, judged 
unrelated to ART (Table S9). 
 
CD4 count improved in all arms (Figure S8) with no evidence of differences between arms over 96-
weeks and in extended follow-up. 
 
Over 96 weeks, creatinine clearance decreased more with DTG vs. LPV/r, ATV/r and DRV/r, although 
differences were small (in the order of 2ml/min) and within the normal range (Figure S4). Total, HDL 
and LDL cholesterol increased more with LPV/r vs. ATV/r, DRV/r or DTG (Figure S9). Triglycerides 
increased in all arms up to 48 weeks, more markedly in the LPV/r arm, then decreased through to 
week 96.  
  
DEXA scans were undertaken at weeks 0, 48 and 96 in a subset of 170 children. At week-96, TBLH 
BMC and BMD increased more with ATV/r, DRV/r and DTG vs. LPV/r (Figure S10). TBLH BMD Z-scores 
also decreased most on LPV/r vs. the other three arms; lumbar total BMD Z-score decreased slightly 
less with DRV/r vs. LPV/r, ATV/r and DTG. There was no evidence of differences in lumbar total BMC 
and BMD. Of note the majority of children on SOC remained on ABC or ZDV throughout and only 7 
(1.5%) children switched to TDF/TAF over 96 weeks. 
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Figure S1: Treatment received over time from randomisation (extended follow-up from week 120-168) 
 
(a) Backbone randomisation 

 

ABC denotes abacavir, TAF tenofovir alafenamide fumarate, TDF tenofovir disoproxil fumarate and ZDV zidovudine 
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(b) Anchor randomisation 

  ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir 
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Figure S2: Subgroup analyses for the primary endpoint, viral load suppression <400 copies/ml at week 96 
 
(a) Backbone randomisation 
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  ABC denotes abacavir, ATV/r ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir, EFV efavirenz, LPV/r 
ritonavir-boosted lopinavir, NNRTI non-nucleoside reverse transcriptase inhibitor, NRTI nucleoside/nucleotide reverse transcriptase 
inhibitor, NVP nevirapine, TAF tenofovir alafenamide fumarate, VL HIV viral load and ZDV zidovudine 
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(b) Anchor randomisation 
 
(i) ATV/r vs. LPV/r 
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  ABC denotes abacavir, ATV/r ritonavir-boosted atazanavir, EFV efavirenz, LPV/r ritonavir-boosted lopinavir, NNRTI non-nucleoside reverse transcriptase inhibitor, NRTI nucleoside/nucleotide 
reverse transcriptase inhibitor, NVP nevirapine, TAF tenofovir alafenamide fumarate, VL HIV viral load, ZDV zidovudine  
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(ii) DRV/r vs. ATV/r and LPV/r combined 
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(iii) DTG vs. ATV/r and LPV/r combined 

 

ABC denotes abacavir, ATV/r ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, EFV efavirenz, LPV/r ritonavir-boosted lopinavir, NNRTI non-nucleoside reverse transcriptase 
inhibitor, NRTI nucleoside/nucleotide reverse transcriptase inhibitor, NVP nevirapine, TAF tenofovir alafenamide fumarate, VL HIV viral load, ZDV zidovudine  
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  ABC denotes abacavir, ATV/r ritonavir-boosted atazanavir, DTG dolutegravir, EFV efavirenz, LPV/r ritonavir-boosted lopinavir, NNRTI non-nucleoside reverse transcriptase inhibitor, NRTI 
nucleoside/nucleotide reverse transcriptase inhibitor, NVP nevirapine, TAF tenofovir alafenamide fumarate, VL HIV viral load, ZDV zidovudine  
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Figure S3: Change in BMI-for-age during main trial and extended follow-up 
 
(a) Backbone randomisation 

 
ABC denotes abacavir, BMI body mass index, TAF tenofovir alafenamide fumarate and ZDV zidovudine  
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(b) Anchor randomisation 

 

ATV/r denotes ritonavir-boosted atazanavir, BMI body mass index, DRV/r ritonavir-boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir  
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Figure S4: Change in creatinine clearance over main trial and extended follow up 
 
(a) Backbone randomisation 

 

  ABC denotes abacavir, TAF tenofovir alafenamide fumarate and ZDV zidovudine  
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(b) Anchor randomisation 

 

  ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir  
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Figure S5: Change in phosphate excretion over 96 weeks (backbone randomisation) 

 

ABC denotes abacavir, TAF tenofovir alafenamide fumarate and ZDV zidovudine  
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Figure S6: Change in weight-for-age by combined backbone and anchor drug  

 

 ABC denotes abacavir, ATV/r ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir, LPV/r ritonavir-boosted lopinavir, 
TAF tenofovir alafenamide fumarate and ZDV zidovudine 
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Figure S7: Change in bilirubin (anchor randomisation) 

 

  ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir  
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Figure S8: Change in (i) CD4 and (ii) CD4% during main trial and extended follow-up 
 
(a) Backbone randomisation 

 

ABC denotes abacavir, TAF tenofovir alafenamide fumarate and ZDV zidovudine  
 



 27 

(b) Anchor randomisation 

 
ATV denotes ritonavir-boosted atazanavir, DRV ritonavir-boosted darunavir, DTG dolutegravir and LPV ritonavir-boosted lopinavir 
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Figure S9: Change in (i) total, (ii) HDL and (iii) LDL cholesterol and (iv) triglycerides during main trial 
and extended follow-up 
 
(a) Backbone randomisation 

 

  ABC denotes abacavir, HDL high-density lipoprotein, LDL low-density lipoprotein, TAF tenofovir 
alafenamide fumarate and ZDV zidovudine 
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(b) Anchor randomisation 

 

 	ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir,  HDL high-density lipoprotein, LDL low-density 
lipoprotein and LPV/r ritonavir-boosted lopinavir  
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Figure S10: Change in (i) Lumbar total and (ii) total body less head (1) bone mineral content, (2) bone 
mineral density and (3) bone mineral density Z-score 
 
(a) Backbone randomisation 

 

ABC denotes abacavir, BMC bone mineral content, BMD bone mineral density, DEXA dual 
energy x-ray absorptiometry, LT lumbar total, TAF tenofovir alafenamide fumarate, TBLH total 
body less head and ZDV zidovudine 
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(b) Anchor randomisation 

 
ATV/r denotes ritonavir-boosted atazanavir, BMC bone mineral content, BMD bone mineral density, DRV/r ritonavir-boosted darunavir, DTG 
dolutegravir, LPV/r ritonavir-boosted lopinavir, LT lumbar total and TBLH total body less head 
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Table S1: Representativeness of study participants  
 

Disease, problem, or condison 
under invessgason 

Children living with HIV with first-line ansretroviral therapy (ART) failure  

Special considerasons related to:  
Sex and gender The proporsons of male and female children living with HIV are approximately equal in most regions of the 

world and there are no major difference in the prevalence of first-line virological failure relasng to sex or 
gender  

Age Second-line ART is rarely required below the age of three years. Rates of first-line failure are lower with 
current integrase inhibitor-based first-line regimens than with previous non-nucleoside reverse 
transcriptase inhibitor based regimens. 

Race or ethnic group The large majority (nearly 87%) of children living with HIV are in sub-Saharan Africa (predominately black 
African) 

Geography Globally, ethnicity and age of children living with HIV varies between countries and regions and is related 
to factors such as local epidemiology of HIV in pregnancy and breasveeding, access to services for 
prevenson of verscal transmission and pawerns of migrason.  
 
The majority of countries with high prevalence of HIV in children are in sub-Saharan Africa with rates of 
first-line failure in individual countries ranging  between approximately 10 and 40%.  
 
Rates and sming of first-line failure vary by region, country and are influenced by factors such as viral load 
monitoring strategy and availability of second-line ART.  

Other considerasons The majority of children newly starsng first-line ART or those currently on first line ART in Africa have 
inisated or transisoned to dolutegravir-based ART combined with abacavir and lamivudine as backbone.  

Overall representasveness of this 
trial 

Children from 6 centres in Uganda, Zimbabwe and Zambia were included in CHAPAS-4. The 6 centres 
included sites within and outside capital cises. Of those recruited, there was a roughly equal distribuson of 
male and female children. The median [IQR] age was 10 [8-13] years and the majority were black African.  
 
Children with HIV and children on ART in these three countries make up a significant proporson of both 
the African and global paediatric populason living with HIV. The children included in CHAPAS-4 are broadly 
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comparable to children living with HIV in the region in terms of sex, ethnicity and age at switch to second-
line ART.  
 
Response to second-line therapy in children is not known to vary by sex, or ethnicity in the sezngs 
included in CHAPAS-4.  Observasonal studies have reported older age at start of second-line therapy being 
associated with poorer outcomes in the sub-Saharan African sezng although they included a wider age 
range (0-<18yrs) than those included in CHAPAS-4 (3-15yrs) and no age effect was observed in our study.   
 
As children <3 years were not included in CHAPAS-4 there are limitasons in the generalisability to these 
younger age groups. However children in this age range rarely require second-line ART.  
 
At the sme of the trial non-nucleoside reverse transcriptase inhibitor-based first-line ART was commonly 
used for children. Dolutegravir has now been rolled out internasonally and as a consequence the 
proporson of children failing first-line therapy is reducing overall, and there are fewer children failing on 
nonnucleoside reverse transcriptase inhibitor-based first-line ART.  
 
However the proporson of children receiving ART that are not virologically suppressed consnues to be 
greater than the proporson in adults. There is some way to go to achieve “95-95-95” target for children. 
The CHAPAS-4 trial populason is representasve of a substansal proporson of children globally requiring 
second-line ART in order to achieve the 3rd “95” (95% of those receiving ART having virological 
suppression).  
 

 
This table was prepared using published epidemiological reports8-10, cohort studies11,12 and results of a randomised clinical trial of first and 

second-line antiretroviral therapy in children.13 
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Table S2: Weight-band based dosing 
 
(a) Backbone drugs 
 

 
 
 

WHO weight 
bands/kg 

ABC/3TC ZDV/3TC FTC/TAF 

120/60mg 600/300mg 60/30mg 300/150mg 120/15mg 200/25mg 

OD OD BD 
(am/pm) 

BD 
(am/pm) OD OD 

14-19.9 2.5 - 3+2* - 1 - 

20-24.9 3 - 3+3 - 1 - 

25-34.9 - 1** - 1+1 - 1 

35- (adult) - 1** - 1+1 - 1 
 

* or 2.5+2.5 where scored 

** or 5 x ABC/3TC 120/60mg 

Pharmacokinetic data for TAF from CHAPAS-4 has been published: Waalewijn H, Szubert AJ, Wasmann RE et al. Clin Infect Dis. 2023 Sep 18;77(6):875-882. 14 

 ABC denotes abacavir, BD twice daily, FTC emtricitabine, NRTI nucleoside/nucleotide reverse transcriptase inhibitor, OD once 
daily, TAF tenofovir alafenamide fumarate, ZDV zidovudine and 3TC lamivudine 
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(b) Anchor drugs 

 

* double dose of tablets if using 100/25mg, so 2+2 for 14-19.9kg etc 

** alternatively one 600mg tablet can be used which can be cut; or 8x75mg tablets if available 

*** if required 100mg RTV may be used to boost ATV for the 14-19.9kg and 20-24.9kg weight-bands 

†alternatively one 800mg tablet can be used which can be cut if easier to swallow. 

‡ alternatively three 100mg ATV and four 25mg RTV 

 

Pharmacokinetic data for DTG from CHAPAS-4 has been published: Waalewijn H, Wasman RE, Bamford A et al. J Pediatric Infect Dis Soc. 2024 Sep 26;13(9):496-500. 15 

Pharmacokinetic data for DRV/r from CHAPAS-4 has been published: Tsirizani L, Naghani SM, Waalewijn H et al. J Antimicrob Chemother. 2024 Sep 20:dkae319. doi: 10.1093/jac/dkae319. 16 

 

 

 

WHO weight 
band/kg 

DTG ATV/r LPV/r DRV/r 

5mg DT 50mg 
FCT 

Daily 
dose/mg 

200mg 
ATV 

25mg 
RTV 

300/100mg‡ Daily 
dose/mg 

200/50mg* Daily 
dose/mg 

150mg 
DRV** 

400mg
† 

DRV 

100mg 
RTV 

Daily 
dose/mg 

OD OD  OD OD OD  BD (am/pm)  OD OD OD  
14-19.9 5 - 25 2 3 - 200/75*** 1+1 400/100 4 - 1 600/100 
25-34.9 - 1 50 2 3 - 200/75*** 1+1 400/100 4 - 1 600/100 
25-34.9 - 1 50 - - 1 300/100 2+1 600/150 - 2 1 800/100 

35- (adult) - 1 50 - - 1 300/100 2+2 800/200 - 2 1 800/100 

ATV/r denotes ritonavir-boosted atazanavir, BD twice daily, DRV/r ritonavir-boosted darunavir, DT dispersible tablet, DTG dolutegravir, FCT film-coated tablet, 
LPV/r ritonavir-boosted lopinavir, OD once daily, RTV ritonavir  
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Table S3: Additional baseline clinical and demographic characteristics 
 
(a) Backbone randomisation 

 Standard-of-care N=461 TAF N=458 Total N=919 
Centre    
   Uganda/Kampala 100 (21.7%) 101 (22.1%) 201 (21.9%) 
   Uganda/Mbarara 99 (21.5%) 97 (21.2%) 196 (21.3%) 
   Zambia/Lusaka 60 (13.0%) 61 (13.3%) 121 (13.2%) 
   Zambia/Ndola 37 (8.0%) 37 (8.1%) 74 (8.1%) 
   Zimbabwe/Harare 109 (23.6%) 110 (24.0%) 219 (23.8%) 
   Zimbabwe/Bulawayo 56 (12.1%) 52 (11.4%) 108 (11.8%) 
Values are n (%) or median (IQR). TAF denotes tenofovir alafenamide fumarate 

 

 

(b) Anchor randomisation 
 LPV/r N=227 ATV/r N=231 DRV/r N=232 DTG N=229 Total N=919 

Centre      
   Uganda/Kampala 49 (21.6%) 51 (22.1%) 51 (22.0%) 50 (21.8%) 201 (21.9%) 
   Uganda/Mbarara 49 (21.6%) 49 (21.2%) 49 (21.1%) 49 (21.4%) 196 (21.3%) 
   Zambia/Lusaka 30 (13.2%) 31 (13.4%) 29 (12.5%) 31 (13.5%) 121 (13.2%) 
   Zambia/Ndola 18 (7.9%) 18 (7.8%) 19 (8.2%) 19 (8.3%) 74 (8.1%) 
   Zimbabwe/Harare 54 (23.8%) 54 (23.4%) 56 (24.1%) 55 (24.0%) 219 (23.8%) 
   
Zimbabwe/Bulawayo 

27 (11.9%) 28 (12.1%) 28 (12.1%) 25 (10.9%) 108 (11.8%) 

Values are n (%) or median (IQR) 
 

  

ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir  
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Table S4: Viral load at weeks 6, 24, 48, 72, 96, 120, 144 and 168 for thresholds of viral load <400, <60 and <1000 copies/ml 
 
(a) Backbone randomisation 

 Standard-of-care TAF Total 
<400    
Week 6 335/404 (82.9%) 345/408 (84.6%) 680/812 (83.7%) 
Week 24 343/408 (84.1%) 371/412 (90.0%) 714/820 (87.1%) 
Week 48 386/453 (85.2%) 400/454 (88.1%) 786/907 (86.7%) 
Week 72 358/409 (87.5%) 377/412 (91.5%) 735/821 (89.5%) 
Week 96 378/454 (83.3%) 406/454 (89.4%) 784/908 (86.3%) 
Week 120 175/213 (82.2%) 211/231 (91.3%) 386/444 (86.9%) 
Week 144 203/249 (81.5%) 214/239 (89.5%) 417/488 (85.5%) 
Week 168 150/172 (87.2%) 140/164 (85.4%) 290/336 (86.3%) 
    
<60    
Week 6 200/404 (49.5%) 201/408 (49.3%) 401/812 (49.4%) 
Week 24 304/408 (74.5%) 329/412 (79.9%) 633/820 (77.2%) 
Week 48 335/453 (74.0%) 359/454 (79.1%) 694/907 (76.5%) 
Week 72 327/409 (80.0%) 350/412 (85.0%) 677/821 (82.5%) 
Week 96 332/454 (73.1%) 360/454 (79.3%) 692/908 (76.2%) 
Week 120 160/213 (75.1%) 191/231 (82.7%) 351/444 (79.1%) 
Week 144 177/249 (71.1%) 187/239 (78.2%) 364/488 (74.6%) 
Week 168 129/172 (75.0%) 130/164 (79.3%) 259/336 (77.1%) 
    
<1000    
Week 6 370/404 (91.6%) 378/408 (92.6%) 748/812 (92.1%) 
Week 24 352/408 (86.3%) 374/412 (90.8%) 726/820 (88.5%) 
Week 48 396/453 (87.4%) 415/454 (91.4%) 811/907 (89.4%) 
Week 72 365/409 (89.2%) 385/412 (93.4%) 750/821 (91.4%) 
Week 96 393/454 (86.6%) 413/454 (91.0%) 806/908 (88.8%) 
Week 120 183/213 (85.9%) 218/231 (94.4%) 401/444 (90.3%) 
Week 144 214/249 (85.9%) 219/239 (91.6%) 433/488 (88.7%) 
Week 168 153/172 (89.0%) 146/164 (89.0%) 299/336 (89.0%) 

TAF denotes tenofovir alafenamide 
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(b) Anchor randomisation 
 LPV/r ATV/r DRV/r DTG Total 

<400      
Week 6 151/200 (75.5%) 166/204 (81.4%) 172/208 (82.7%) 191/200 (95.5%) 680/812 (83.7%) 
Week 24 173/200 (86.5%) 178/207 (86.0%) 178/208 (85.6%) 185/205 (90.2%) 714/820 (87.1%) 
Week 48 179/223 (80.3%) 198/230 (86.1%) 198/229 (86.5%) 211/225 (93.8%) 786/907 (86.7%) 
Week 72 171/198 (86.4%) 182/206 (88.3%) 193/212 (91.0%) 189/205 (92.2%) 735/821 (89.5%) 
Week 96 180/223 (80.7%) 193/229 (84.3%) 203/230 (88.3%) 208/226 (92.0%) 784/908 (86.3%) 
Week 120 88/111 (79.3%) 100/120 (83.3%) 102/110 (92.7%) 96/103 (93.2%) 386/444 (86.9%) 
Week 144 95/116 (81.9%) 105/126 (83.3%) 104/120 (86.7%) 113/126 (89.7%) 417/488 (85.5%) 
Week 168 65/81 (80.2%) 78/87 (89.7%) 64/77 (83.1%) 83/91 (91.2%) 290/336 (86.3%) 
      
<60      
Week 6 82/200 (41.0%) 72/204 (35.3%) 78/208 (37.5%) 169/200 (84.5%) 401/812 (49.4%) 
Week 24 145/200 (72.5%) 156/207 (75.4%) 162/208 (77.9%) 170/205 (82.9%) 633/820 (77.2%) 
Week 48 159/223 (71.3%) 175/230 (76.1%) 172/229 (75.1%) 188/225 (83.6%) 694/907 (76.5%) 
Week 72 156/198 (78.8%) 169/206 (82.0%) 172/212 (81.1%) 180/205 (87.8%) 677/821 (82.5%) 
Week 96 156/223 (70.0%) 173/229 (75.5%) 175/230 (76.1%) 188/226 (83.2%) 692/908 (76.2%) 
Week 120 78/111 (70.3%) 91/120 (75.8%) 91/110 (82.7%) 91/103 (88.3%) 351/444 (79.1%) 
Week 144 79/116 (68.1%) 94/126 (74.6%) 91/120 (75.8%) 100/126 (79.4%) 364/488 (74.6%) 
Week 168 56/81 (69.1%) 69/87 (79.3%) 57/77 (74.0%) 77/91 (84.6%) 259/336 (77.1%) 
      
<1000      
Week 6 176/200 (88.0%) 190/204 (93.1%) 190/208 (91.3%) 192/200 (96.0%) 748/812 (92.1%) 
Week 24 174/200 (87.0%) 181/207 (87.4%) 184/208 (88.5%) 187/205 (91.2%) 726/820 (88.5%) 
Week 48 190/223 (85.2%) 205/230 (89.1%) 202/229 (88.2%) 214/225 (95.1%) 811/907 (89.4%) 
Week 72 174/198 (87.9%) 190/206 (92.2%) 196/212 (92.5%) 190/205 (92.7%) 750/821 (91.4%) 
Week 96 187/223 (83.9%) 199/229 (86.9%) 208/230 (90.4%) 212/226 (93.8%) 806/908 (88.8%) 
Week 120 92/111 (82.9%) 105/120 (87.5%) 106/110 (96.4%) 98/103 (95.1%) 401/444 (90.3%) 
Week 144 98/116 (84.5%) 111/126 (88.1%) 109/120 (90.8%) 115/126 (91.3%) 433/488 (88.7%) 
Week 168 69/81 (85.2%) 78/87 (89.7%) 64/77 (83.1%) 88/91 (96.7%) 299/336 (89.0%) 

ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir, LPV/r ritonavir-boosted lopinavir and VL HIV 
viral load 
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Table S5: Viral load comparisons at weeks 48, 96 and 144 for thresholds of viral load <400, <60 and <1000 copies/ml 
 
(a) Backbone randomisation 

Comparison Week 48 (n=907): 
difference (%) 

[95% CI] 

Week 96 (n=908): 
difference (%) 

[95% CI] 

p* Week 144 
(n=488): 

difference (%) 
[95% CI] 

<400 copies/ml     
TAF vs. Standard-of-care 3.0 [-1.3, 7.4] 6.3 [2.0, 10.6] 0.004 8.2 [2.1, 14.3] 
<60 copies/ml     
TAF vs. Standard-of-care 5.3 [0.0, 10.7] 6.3 [1.0, 11.5]  7.2 [-0.2, 14.5] 
<1000 copies/ml     
TAF vs. Standard-of-care 4.1 [0.1, 8.0] 4.6 [0.6, 8.6]  5.8 [0.4, 11.3] 

*Primary endpoint only 

  CI denotes confidence interval and TAF tenofovir alafenamide fumarate 
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(b) Anchor randomisation 
Comparison Week 48 (n=907): 

difference (%) 
[95% CI] 

Week 96 (n=908): 
difference (%) 

[95% CI] 

P* Week 144 
(n=488): 

difference (%) 
[95% CI] 

<400 copies/ml     
ATV/r vs. LPV/r 5.8 [-1.0, 12.6] 3.4 [-3.4, 10.2] 0.33 1.5 [-7.8, 10.7] 
DTG vs. LPV/r or ATV/r 10.6 [6.0, 15.2] 9.7 [4.8, 14.5] <0.001 7.4 [0.4, 14.4] 
DRV/r vs. LPV/r or ATV/r 3.2 [-2.3, 8.8] 5.6 [0.3, 11.0] 0.04 4.3 [-3.2, 11.8] 
DTG vs. DRV/r 7.3 [2.0, 12.7] 4.0 [-1.3, 9.4]  3.1 [-4.7, 11.0] 
<60 copies/ml     
ATV/r vs. LPV/r 4.8 [-3.1, 12.7] 5.4 [-2.5, 13.2]  6.1 [-5.0, 17.2] 
DTG vs. LPV/r or ATV/r 9.9 [3.8, 16.0] 10.5 [4.4, 16.6]  8.1 [-0.8, 16.9] 
DRV/r vs. LPV/r or ATV/r 1.4 [-5.4, 8.1] 3.1 [-3.5, 9.8]  4.7 [-4.3, 13.8] 
DTG vs. DRV/r 8.5 [1.4, 15.7] 7.4 [0.4, 14.4]  3.3 [-6.4, 12.9] 
<1000 copies/ml     
ATV/r vs. LPV/r 3.8 [-2.2, 9.9] 2.9 [-3.5, 9.3]  3.4 [-5.1, 12.0] 
DTG vs. LPV/r or ATV/r 8.0 [3.8, 12.1] 8.5 [4.1, 13.0]  5.0 [-1.4, 11.5] 
DRV/r vs. LPV/r or ATV/r 1.0 [-4.2, 6.1] 4.9 [0.0, 9.9]  4.6 [-2.0, 11.3] 
DTG vs. DRV/r 7.0 [2.0, 11.9] 3.6 [-1.2, 8.4]  0.2 [-6.7, 7.1] 

 

*Primary endpoint only

ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir, LPV/r ritonavir-boosted lopinavir and VL HIV viral load 
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Table S6: Grade 3 and 4 adverse events during 96-week follow-up 
 
(a) Backbone randomisation 

 Standard-of-care 
N=461 

TAF N=458 Total N=919 p* 

Any 64 (13.9%) 93 63 (13.8%) 83 127 (13.8%) 176 1.00 
   CNS 0 (0.0%) 0 1 (0.2%) 3 1 (0.1%) 3 0.50 
   Psychiatric 3 (0.7%) 3 2 (0.4%) 2 5 (0.5%) 5 1.00 
   Lower Respiratory Tract 2 (0.4%) 2 3 (0.7%) 4 5 (0.5%) 6 0.69 
   Cardiovascular 0 (0.0%) 0 1 (0.2%) 1 1 (0.1%) 1 0.50 
   Eye 1 (0.2%) 1 0 (0.0%) 0 1 (0.1%) 1 1.00 
   Gastrointestinal 0 (0.0%) 0 2 (0.4%) 2 2 (0.2%) 2 0.25 
   Hepatic 4 (0.9%) 4 2 (0.4%) 2 6 (0.7%) 6 0.69 
   Musculoskeletal 0 (0.0%) 0 1 (0.2%) 1 1 (0.1%) 1 0.50 
   Skin 4 (0.9%) 5 1 (0.2%) 2 5 (0.5%) 7 0.37 
   Haematological 25 (5.4%) 31 18 (3.9%) 22 43 (4.7%) 53 0.35 
      Pancytopenia, bone marrow depression 0 (0.0%) 0 1 (0.2%) 2 1 (0.1%) 2  
      Anaemia with clinical symptoms 6 (1.3%) 6 1 (0.2%) 1 7 (0.8%) 7  
      Thrombocytopenia 3 (0.7%) 3 4 (0.9%) 6 7 (0.8%) 9  
      Leucopenia 1 (0.2%) 1 0 (0.0%) 0 1 (0.1%) 1  
      Neutropenia 10 (2.2%) 10 5 (1.1%) 6 15 (1.6%) 16  
      Anaemia with no clinical symptoms 8 (1.7%) 8 5 (1.1%) 5 13 (1.4%) 13  
      Lymphopenia 3 (0.7%) 3 2 (0.4%) 2 5 (0.5%) 5  
   Biochemical 28 (6.1%) 35 36 (7.9%) 39 64 (7.0%) 74 0.30 
      Raised liver enzymes 0 (0.0%) 0 1 (0.2%) 1 1 (0.1%) 1  
      Raised AST 2 (0.4%) 2 1 (0.2%) 1 3 (0.3%) 3  
      Raised ALT 1 (0.2%) 1 1 (0.2%) 1 2 (0.2%) 2  
      Raised bilirubin 25 (5.4%) 32 34 (7.4%) 36 59 (6.4%) 68  
   Systemic 1 (0.2%) 1 2 (0.4%) 2 3 (0.3%) 3 0.62 
   Specific Infections 8 (1.7%) 8 0 (0.0%) 0 8 (0.9%) 8 0.008 
      Herpes Zoster (Varicella Zoster) – cutaneous 1 (0.2%) 1 0 (0.0%) 0 1 (0.1%) 1  
      Tuberculosis – disseminated/miliary 1 (0.2%) 1 0 (0.0%) 0 1 (0.1%) 1  
      P. falciparum malaria 4 (0.9%) 4 0 (0.0%) 0 4 (0.4%) 4  
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 Standard-of-care 
N=461 

TAF N=458 Total N=919 p* 

      Tuberculosis – abdominal 2 (0.4%) 2 0 (0.0%) 0 2 (0.2%) 2  
   Undiagnosed Fevers 0 (0.0%) 0 1 (0.2%) 1 1 (0.1%) 1 0.50 
   Tumours 1 (0.2%) 1 0 (0.0%) 0 1 (0.1%) 1 1.00 
   Pregnancy Associated 0 (0.0%) 0 1 (0.2%) 1 1 (0.1%) 1 0.50 
   Other 2 (0.4%) 2 1 (0.2%) 1 3 (0.3%) 3 1.00 
Excluding extended follow-up after 96 weeks 
Detail within body system provided where p≤0.05 or ≥10% of children experienced an event 
Showing number of patients with one or more event (% of patients) number of events 
TAF denotes tenofovir alafenamide fumarate 
*Fisher's exact test 
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(b) Anchor randomisation 
 LPV/r N=227 ATV/r N=231 DRV/r N=232 DTG N=229 Total N=919 p* 

Any 26 (11.5%) 36 69 (29.9%) 92 20 (8.6%) 28 12 (5.2%) 20 127 (13.8%) 176 <0.001 
   CNS 0 (0.0%) 0 0 (0.0%) 0 1 (0.4%) 3 0 (0.0%) 0 1 (0.1%) 3 1.00 
   Psychiatric 3 (1.3%) 3 1 (0.4%) 1 1 (0.4%) 1 0 (0.0%) 0 5 (0.5%) 5 0.23 
   Lower Respiratory Tract 2 (0.9%) 2 0 (0.0%) 0 2 (0.9%) 2 1 (0.4%) 2 5 (0.5%) 6 0.53 
   Cardiovascular 0 (0.0%) 0 0 (0.0%) 0 0 (0.0%) 0 1 (0.4%) 1 1 (0.1%) 1 0.50 
   Eye 0 (0.0%) 0 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 1 (0.1%) 1 0.75 
   Gastrointestinal 1 (0.4%) 1 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 2 (0.2%) 2 0.50 
   Hepatic 2 (0.9%) 2 3 (1.3%) 3 1 (0.4%) 1 0 (0.0%) 0 6 (0.7%) 6 0.38 
   Musculoskeletal 0 (0.0%) 0 0 (0.0%) 0 0 (0.0%) 0 1 (0.4%) 1 1 (0.1%) 1 0.50 
   Skin 3 (1.3%) 5 1 (0.4%) 1 1 (0.4%) 1 0 (0.0%) 0 5 (0.5%) 7 0.23 
   Haematological 13 (5.7%) 14 9 (3.9%) 13 13 (5.6%) 17 8 (3.5%) 9 43 (4.7%) 53 0.58 
      Pancytopenia, bone marrow depression 0 (0.0%) 0 1 (0.4%) 2 0 (0.0%) 0 0 (0.0%) 0 1 (0.1%) 2  
      Anaemia with clinical symptoms 3 (1.3%) 3 0 (0.0%) 0 4 (1.7%) 4 0 (0.0%) 0 7 (0.8%) 7  
      Thrombocytopenia 3 (1.3%) 3 0 (0.0%) 0 2 (0.9%) 4 2 (0.9%) 2 7 (0.8%) 9  
      Leucopenia 0 (0.0%) 0 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 1 (0.1%) 1  
      Neutropenia 3 (1.3%) 3 6 (2.6%) 6 4 (1.7%) 5 2 (0.9%) 2 15 (1.6%) 16  
      Anaemia with no clinical symptoms 4 (1.8%) 4 2 (0.9%) 2 3 (1.3%) 3 4 (1.7%) 4 13 (1.4%) 13  
      Lymphopenia 1 (0.4%) 1 2 (0.9%) 2 1 (0.4%) 1 1 (0.4%) 1 5 (0.5%) 5  
   Biochemical 3 (1.3%) 3 60 (26.0%) 70 1 (0.4%) 1 0 (0.0%) 0 64 (7.0%) 74 <0.001 
      Raised liver enzymes 0 (0.0%) 0 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 1 (0.1%) 1  
      Raised AST 1 (0.4%) 1 2 (0.9%) 2 0 (0.0%) 0 0 (0.0%) 0 3 (0.3%) 3  
      Raised ALT 1 (0.4%) 1 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 2 (0.2%) 2  
      Raised bilirubin 1 (0.4%) 1 57 (24.7%) 66 1 (0.4%) 1 0 (0.0%) 0 59 (6.4%) 68  
   Systemic 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 2 (0.9%) 2 3 (0.3%) 3 0.20 
   Specific Infections 3 (1.3%) 3 0 (0.0%) 0 1 (0.4%) 1 4 (1.7%) 4 8 (0.9%) 8 0.11 
   Undiagnosed Fevers 0 (0.0%) 0 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 1 (0.1%) 1 0.75 
   Tumours 0 (0.0%) 0 0 (0.0%) 0 0 (0.0%) 0 1 (0.4%) 1 1 (0.1%) 1 0.50 
   Pregnancy Associated 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 0 (0.0%) 0 1 (0.1%) 1 0.25 
   Other 1 (0.4%) 1 1 (0.4%) 1 1 (0.4%) 1 0 (0.0%) 0 3 (0.3%) 3 0.90 

Excluding extended follow-up after 96 weeks 
Detail within body system provided where p≤0.05 or ≥10% of children experienced an event 
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Showing number of patients with one or more event (% of patients) number of events 
*Fisher's exact test 

 

  

ALT denotes alanine aminotransferase, AST aspartate aminotransaminase, ATV/r denotes ritonavir-boosted atazanavir, CNS central nervous system, DRV/r ritonavir-
boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir 
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Table S7: Serious Adverse Events (SAEs) during 96-week follow-up 
 
(a) Backbone randomisation 

 Standard-of-care N=461 TAF N=458 Total N=919 p* 
Any 14 (3.0%) 14 15 (3.3%) 17 29 (3.2%) 31 0.85 
   CNS 0 (0.0%) 0 1 (0.2%) 2 1 (0.1%) 2 0.50 
   Upper Respiratory Tract 0 (0.0%) 0 2 (0.4%) 2 2 (0.2%) 2 0.25 
   Lower Respiratory Tract 2 (0.4%) 2 4 (0.9%) 4 6 (0.7%) 6 0.45 
   Gastrointestinal 0 (0.0%) 0 2 (0.4%) 2 2 (0.2%) 2 0.25 
   Hepatic 0 (0.0%) 0 1 (0.2%) 1 1 (0.1%) 1 0.50 
   Skin 3 (0.7%) 3 0 (0.0%) 0 3 (0.3%) 3 0.25 
   Haematological 2 (0.4%) 2 2 (0.4%) 3 4 (0.4%) 5 1.00 
   Systemic 1 (0.2%) 1 0 (0.0%) 0 1 (0.1%) 1 1.00 
   Specific Infections 5 (1.1%) 5 2 (0.4%) 2 7 (0.8%) 7 0.45 
   Undiagnosed Fevers 0 (0.0%) 0 1 (0.2%) 1 1 (0.1%) 1 0.50 
   Other 1 (0.2%) 1 0 (0.0%) 0 1 (0.1%) 1 1.00 
Excluding extended follow-up after 96 weeks 
Detail within body system provided where p≤0.05 or ≥10% of children experienced an event 
Number of patients with one or more episode (% of patients) number of episodes 
TAF denotes tenofovir alafenamide fumarate 
*Fisher's exact test 
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(b) Anchor randomisation 
 LPV/r N=227 ATV/r N=231 DRV/r N=232 DTG N=229 Total N=919 p* 

Any 10 (4.4%) 10 5 (2.2%) 6 8 (3.4%) 9 6 (2.6%) 6 29 (3.2%) 31 0.55 
   CNS 0 (0.0%) 0 0 (0.0%) 0 1 (0.4%) 2 0 (0.0%) 0 1 (0.1%) 2 1.00 
   Upper Respiratory Tract 1 (0.4%) 1 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 2 (0.2%) 2 0.50 
   Lower Respiratory Tract 3 (1.3%) 3 0 (0.0%) 0 2 (0.9%) 2 1 (0.4%) 1 6 (0.7%) 6 0.26 
   Gastrointestinal 1 (0.4%) 1 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 2 (0.2%) 2 0.50 
   Hepatic 0 (0.0%) 0 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 1 (0.1%) 1 0.75 
   Skin 2 (0.9%) 2 0 (0.0%) 0 1 (0.4%) 1 0 (0.0%) 0 3 (0.3%) 3 0.25 
   Haematological 1 (0.4%) 1 1 (0.4%) 2 2 (0.9%) 2 0 (0.0%) 0 4 (0.4%) 5 0.81 
   Systemic 0 (0.0%) 0 0 (0.0%) 0 0 (0.0%) 0 1 (0.4%) 1 1 (0.1%) 1 0.50 
   Specific Infections 2 (0.9%) 2 0 (0.0%) 0 1 (0.4%) 1 4 (1.7%) 4 7 (0.8%) 7 0.12 
   Undiagnosed Fevers 0 (0.0%) 0 1 (0.4%) 1 0 (0.0%) 0 0 (0.0%) 0 1 (0.1%) 1 0.75 
   Other 0 (0.0%) 0 0 (0.0%) 0 1 (0.4%) 1 0 (0.0%) 0 1 (0.1%) 1 1.00 

Excluding extended follow-up after 96 weeks 
Detail within body system provided where p≤0.05 or ≥10% of children experienced an event 
Showing number of patients with one or more episode (% of patients) number of episodes 
*Fisher's exact test 

  ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir 
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Table S8: Weight-for-age at week 96 by weight-for-age at week 0 by anchor drug 
LPV/r 

Week 0 <-3 N=23 -3 to <-2 N=49 -2 to <-1 N=71 -1 to <0 N=55 0 to <1 N=16 1 to <2 N=1 Total N=215 
Week 96        
<-3 15 (65.2%) 5 (10.2%) 1 (1.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 21 (9.8%) 
-3 to <-2 8 (34.8%) 34 (69.4%) 7 (9.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 49 (22.8%) 
-2 to <-1 0 (0.0%) 9 (18.4%) 51 (71.8%) 14 (25.5%) 0 (0.0%) 0 (0.0%) 74 (34.4%) 
-1 to <0 0 (0.0%) 1 (2.0%) 12 (16.9%) 36 (65.5%) 5 (31.3%) 0 (0.0%) 54 (25.1%) 
0 to <1 0 (0.0%) 0 (0.0%) 0 (0.0%) 5 (9.1%) 11 (68.8%) 0 (0.0%) 16 (7.4%) 
1 to <2 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (100.0%) 1 (0.5%) 

 

ATV/r 
Week 0 <-3 N=31 -3 to <-2 N=50 -2 to <-1 N=82 -1 to <0 N=42 0 to <1 N=13 1 to <2 N=4 Total N=222 

Week 96        
<-3 18 (58.1%) 2 (4.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 20 (9.0%) 
-3 to <-2 11 (35.5%) 26 (52.0%) 5 (6.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 42 (18.9%) 
-2 to <-1 2 (6.5%) 21 (42.0%) 57 (69.5%) 1 (2.4%) 0 (0.0%) 1 (25.0%) 82 (36.9%) 
-1 to <0 0 (0.0%) 1 (2.0%) 19 (23.2%) 33 (78.6%) 0 (0.0%) 0 (0.0%) 53 (23.9%) 
0 to <1 0 (0.0%) 0 (0.0%) 1 (1.2%) 7 (16.7%) 10 (76.9%) 1 (25.0%) 19 (8.6%) 
1 to <2 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.4%) 2 (15.4%) 2 (50.0%) 5 (2.3%) 
2 to <3 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (7.7%) 0 (0.0%) 1 (0.5%) 

 

DRV/r 
Week 0 <-3 N=24 -3 to <-2 N=63 -2 to <-1 N=75 -1 to <0 N=44 0 to <1 N=18 1 to <2 N=1 Total N=225 

Week 96        
<-3 11 (45.8%) 3 (4.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 14 (6.2%) 
-3 to <-2 12 (50.0%) 34 (54.0%) 12 (16.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 58 (25.8%) 
-2 to <-1 1 (4.2%) 20 (31.7%) 48 (64.0%) 5 (11.4%) 0 (0.0%) 0 (0.0%) 74 (32.9%) 
-1 to <0 0 (0.0%) 6 (9.5%) 14 (18.7%) 36 (81.8%) 4 (22.2%) 0 (0.0%) 60 (26.7%) 
0 to <1 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (6.8%) 10 (55.6%) 0 (0.0%) 13 (5.8%) 
1 to <2 0 (0.0%) 0 (0.0%) 1 (1.3%) 0 (0.0%) 4 (22.2%) 1 (100.0%) 6 (2.7%) 
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DTG 
Week 0 <-3 N=26 -3 to <-2 N=61 -2 to <-1 N=73 -1 to <0 N=53 0 to <1 N=8 1 to <2 N=1 Total N=222 

Week 96        
<-3 14 (53.8%) 3 (4.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 17 (7.7%) 
-3 to <-2 11 (42.3%) 30 (49.2%) 6 (8.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 47 (21.2%) 
-2 to <-1 1 (3.8%) 25 (41.0%) 42 (57.5%) 10 (18.9%) 0 (0.0%) 0 (0.0%) 78 (35.1%) 
-1 to <0 0 (0.0%) 3 (4.9%) 22 (30.1%) 34 (64.2%) 3 (37.5%) 0 (0.0%) 62 (27.9%) 
0 to <1 0 (0.0%) 0 (0.0%) 2 (2.7%) 7 (13.2%) 4 (50.0%) 0 (0.0%) 13 (5.9%) 
1 to <2 0 (0.0%) 0 (0.0%) 1 (1.4%) 2 (3.8%) 1 (12.5%) 1 (100.0%) 5 (2.3%) 

 

 

 

  

ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir 
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Table S9: Number of disease progression events of each type (anchor randomisation) 
 

 LPV/r ATV/r DRV/r DTG 
WHO 3 0 (0.0%) 0 0 (0.0%) 0 0 (0.0%) 0 1 (0.4%) 1 
WHO 4 2 (0.9%) 2 1 (0.4%) 1 2 (0.9%) 2 3 (1.3%) 3 
Death 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.4%) 
Any 2 (0.9%) 2 1 (0.4%) 1 2 (0.9%) 2 4 (1.7%) 5 
Showing Number of patients with one or more event (% of patients) number of events 
e.g., '2 (20.0%) 3,' would indicate a total of 3 events in a total of 2 patients 
Corresponding hazard ratios and 95% confidence intervals: 
ATV/r v LPV/r: 0.49 [0.04, 5.39]; DRV/r v LPV/r: 0.98 [0.14, 6.93]; DTG v LPV/r: 1.99 [0.36, 10.87] 

 

 

  

ATV/r denotes ritonavir-boosted atazanavir, DRV/r ritonavir-boosted darunavir, DTG dolutegravir and LPV/r ritonavir-boosted lopinavir 
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Cost-Effeciveness Supplemental Methods 

The health economics analysis assessed the costs and cost-effectiveness of two sets of comparisons 
from the CHAPAS-4 trial over the 96-week trial period: i) for the NRTI backbone randomization, 
tenofovir alafenamide fumarate(TAF)/emtricitabine (FTC) was compared to standard-of-care (SOC); 
and ii) for the randomization of second line anchor drugs, ,there were five comparisons ((1) 
dolutegravir (DTG) vs. ritonavir-boosted atazanavir (ATV/r) or ritonavir-boosted lopinavir (LPV/r); (2) 
ritonavir-boosted darunavir (DRV/r) vs. ATV/r or LPV/r; (3) ATV/r vs. LPV/r; (4) DTG vs. ATV/r or 
LPV/r or DRV/r; (5) DTG vs. ATV/r vs. LPV/r vs. DRV/r). Health was measured by quality adjusted life 
years (QALYs) and was calculated using the EQ-5D-3L instrument and the area-under-the-curve 
approach. Total costs were estimated from the health system perspective and included antiretroviral 
(ART) drugs costs, clinic visits costs and hospital stays costs. A discount rate of 3% per annum was 
applied to costs and QALYs incurred for participants in their second year of the study. All costs were 
measured in 2022 US$. 

Generalized linear models with a gamma distribution and an identity link function were used to 
estimate the mean total costs and incremental costs and ordinary least squares were used to 
estimate the mean QALYs and the incremental QALYs. The following stratification factors were 
controlled for in all regression models: the six sites and the nucleos(t)ide reverse transcriptase 
inhibitor (NRTI) backbone drugs they failed on in the first line treatment. The baseline EQ5D indices 
were also controlled for in estimating total and incremental QALYs. Probabilistic sensitivity analyses 
were conducted to estimate the probability of each intervention being least costly (in cost analysis) 
or most cost-effective (in cost-effectiveness analysis).  

Cost-effeciveness Supplemental Results 

Unit costs of ART drugs and of other health care are reported in Table CES1a (NRTI backbone), CES1b 
(second line anchor drug) and CES2, respectively.  

Table CES3a and CES4a report the resources used, and costs and QALYs for the TAF/FTC compared to 
SOC. Table CES3b and CES4b report the resources used, and costs and QALYs for the second line 
anchor comparators.  

The main health economics analyses focused on comparing the mean total costs between trial arms 
for the 96-week trial period, including costs of ART drugs, clinic visits and hospital stays, from the 
health system perspective. QALYs outcomes calculated based on the EQ-5D-3L instrument were not 
significantly different across trial arms and there were no systematic trends between arms 
suggesting any small observed differences were the result of random chance.  

Table CES5a reports the estimated total costs of SOC and TAF/FTC, the estimated incremental cost of 
TAF/FTC, and the probability of each being least costly. TAF/FTC was found to be $37.68 less costly 
than SOC. Probabilistic sensitivity analysis suggested the probability of TAF/FTC being cost saving 
compared to SOC was 100%. Table CES6a reports the full cost-effectiveness analysis including the 
estimated total QALYs of SOC and TAF/FTC, and incremental cost-effectiveness ratios (ICERs) and 
incremental net health benefits (INHBs) of TAF/FTC compared to SOC. TAF/FTC was less costly 
($37.68) than SOC, it was also marginally less effective (0.0048 QALYs). One QALY loss from switching 
from SOC to TAF/FTC generated $7,861 of cost savings, considerably higher than the highest cost-
effectiveness threshold of $500 per QALY. The INHB of TAF/FTC compared to SOC was 0.0707, using 
the cost-effectiveness threshold of $500 per QALY. The positive net benefit suggested that TAF/FTC 
was cost-effective compared to SOC. The probability of TAF/FTC being cost-effective was 100% using 
three different threshold levels of £100, £300 and £500 per QALY. 
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Table CES5b presents mean total costs and incremental costs for each of the second line anchor 
comparisons. The four-way comparisons of DTG vs. LPV/r vs. ATV/r vs. DRV/r (comparison 5) showed 
that DTG was the least costly, and DRV/r most costly. The probability of DTG being cost-saving 
compared to the other three anchor drugs was 100%. Switching to DTG from the next most costly 
option, ATV/r, generated a large cost saving of $190.77. Other two-way comparisons suggested that 
ATV/r was cost-saving compared to LPV/r (saving of $17.35). DTG was cost-saving compared to 
ATV/r or LPV/r (cost saving of $200.49). DRV/r was around $130.10 more costly than ATV/r or LPV/r. 
Table CES6b presents the estimated total costs and total QALYs, and ICERs and INHBs for each of the 
comparisons. The four-way comparisons of DTG vs. LPV/r vs. ATV/r vs. DRV/r showed that LPV/r and 
DRV/r were dominated by ATV/r. Although ATV/r was more effective (0.0093 QALY), it was also 
more costly ($190.77) than DTG and the ICER of $20,423 per QALY was much higher than the cost-
effectiveness thresholds of £500 per QALY considered here. INHBs of ATV/r, LPV/r and DRV/r 
compared to DTG were all negative using three different cost-effectiveness threshold levels of £100, 
£300 and £500 per QALY, suggesting that DTG was the cost-effective option among the four second-
line drugs compared. Probabilistic sensitivity analyses also showed that ATV/r, LPV/r or DRV/r had 
0% of being cost-effective when compared with DTG. Other two-way comparisons suggested that 
ATV/r was cost-effective compared to LPV/r with a probability of 99.70%, as it is more effective in 
terms of QALYs (0.0018 QALY) and slightly less costly ($17.35). DRV/r was dominated by ATV/r or 
LPV/r being less effective (0.0029 QALY) in terms of QALYs and more costly ($130.10). 
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Table CES1a: Costs of NRTI backbone ansretroviral drugs 

  WHO WEIGHT BANDS  

  14-19.9 kg  20-24.9 kg  25-34.9 kg  35- kg (adult)  

Abacavir/ 
Lamivudine 

ABC/3TC 

Daily dose   300/150 mg 360/180 mg 600/300 mg 600/300 mg 

Tablets taken 2.5*120/60 mg ABC/3TC 3*120/60 mg ABC/3TC 1*600/300 mg1 ABC/3TC 1*600/300 mg1 ABC/3TC 

Unit cost($) 
ABC/3TC (120/60 mg) 
disp. scored: 0.1 

ABC/3TC (120/60 mg) 
disp. scored: 0.1 

ABC/3TC (600/300 mg): 
0.25 

ABC/3TC (600/300 mg): 
0.25 

Daily cost($) 0.25 0.3 0.25 0.25 

 Zidovudine/ 
Lamivudine 

ZDV/3TC 

Daily dose 300/150 mg 360/180 mg 600/300mg 600/300mg 

Tablets taken 

3*60/30 mg ZDV/3TC 
(AM) + 2*60/30 mg 
ZDV/3TC2 (PM) 

3*60/30 mg ZDV/3TC 
(AM) + 3*60/30 mg 
ZDV/3TC2 (PM) 

1*300/150 mg ZDV/3TC 
(AM) + 1*300/150 mg 
ZDV/3TC (PM) 

1*300/150 mg ZDV/3TC 
(AM) + 1*300/150 mg 
ZDV/3TC (PM) 

Unit cost($) 
ZDV/3TC (60/30 mg) disp. 
scored: 0.03 

ZDV /3TC (60/30 mg) disp. 
scored: 0.03 

ZDV /3TC (300/150 mg): 
0.09  

ZDV /3TC (300/150 mg): 
0.09 

Daily cost($) 0.15 0.18 0.18 0.18 

Tenofovir 
alafenamide/ 
Emtricitabine 

TAF/FTC   

Daily dose 120/15 mg 120/15 mg 200/25 mg 200/25 mg 

Tablets taken 1*120/15 mg FTC/TAF 1*120/15 mg FTC/TAF 1*200/25 mg FTC/TAF 1*200/25 mg FTC/TAF 

Unit cost($) 
TAF/FTC/DTG (25/200/50 
mg): 0.17 

TAF/FTC/DTG (25/200/50 
mg): 0.17 

TAF/FTC/DTG (25/200/50 
mg): 0.17 

TAF/FTC/DTG (25/200/50 
mg): 0.17 

Daily cost($) 0.102 0.102 0.17 0.17 

Notes: ART costs were calculated using data on usage from CHAPAS-4 trial and unit costs of different ART drugs from Clinton Health Access Initiative 
(CHAI) where available (2022). Where data was unavailable, trial sites provided information on costs. We used proportions (calculated based on dosage) 
of the published adult drug costs for the costs of the paediatric drugs 120/15 mg FTC/TAF. ABC: abcavir, 3TC: lamivudine, ZDV: zidovudine, TAF: tenofovir 
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alafenamide, FTC: emtricitabine, DTG: dolutegravir 1. or 5 x ABC/3TC 120/60mg; 2. or 2.5+2.5; 3. Tablets taken: once daily if not stated, or twice daily 
(morning AM and afternoon PM) 

Table CES1b: Costs of ansretroviral anchor drugs  

  WHO weight bands  

  14-19.9 kg  20-24.9 kg  25-34.9 kg  35- kg (adult)  

Dolutegravir 

(DTG)   

Daily dose  25 mg DT 50 mg FCT  50 mg FCT  50 mg FCT  

Tablets taken 5*5 mg DT 1*50 mg FCT 1*50 mg FCT 1*50 mg FCT 

Unit cost($) 

2.5*DTG (10 
mg) disp. 
scored: 0.05 

half a DTG 
(50 mg) 
FCT: 0.07 

DTG (50 mg): 0.07 DTG (50 mg): 0.07 DTG (50 mg): 0.07 

Daily cost($) 0.125 0.035  0.07 0.07 0.07 

 

 

Atazanavir/ 
ritonavir 

(ATV/r)   

Daily dose 200/751 mg 200/751 mg  300/100 mg   300/100 mg  

Tablets taken 
2*100 mg ATV, 3*25 mg 
RTV 

2*100 mg ATV, 3*25 mg 
RTV 

1*300/100 mg2  1*300/100 mg2 

Unit cost($) 

ATV 200mg capsule: 0.59, 
RTV (25 mg) heat-stable: 
0.10 

ATV 200mg capsule: 0.59, 
RTV (25 mg) heat-stable: 
0.10 

ATV/r (300/100 mg): 0.41 

ATV 300mg capsule:0.61 

RTV (100 mg) heat-stable: 
0.10 

ATV/r (300/100 mg): 0.41 

ATV 300mg capsule:0.61 

RTV (100 mg) heat-stable: 
0.10 

Daily cost($) 0.89 0.89 0.41 0.41 

paediatric drug cost as 
proportion of adult drug 
cost 0.30 0.30 0.41 0.41 
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Lopinavir/ritonavir 

(LPV/r) 

 

Daily dose 400/100 mg  400/100 mg  600/150 mg  800/200 mg  

Tablets taken 
1*200/50 mg3 (AM) + 
1*200/50 mg3 (PM) 

1*200/50 mg3 (AM) + 
1*200/50 mg3 (PM) 

2*200/50 mg3 (AM) + 
1*200/50 mg3 (PM) 

2*200/50 mg3 (AM) + 
2*200/50 mg3 (PM) 

Unit cost($) LPV/r (200/50 mg): 0.14 LPV/r (200/50 mg): 0.14 LPV/r (200/50 mg): 0.14 
LPV/r (200/50 mg): 0.14 

Daily cost($) 0.28 0.28 0.42 0.56 

Darunavir/riton 
avir  

(DRV/r) 

 

Daily dose 600/100 mg   600/100 mg  800/100 mg   800/100 mg  

Tablets taken 
4*150 mg4 DRV, 1*100 mg 
RTV 

4*150 mg4 DRV, 1*100 mg 
RTV 

2*400 mg5 DRV, 1*100 mg 
RTV 

2*400 mg5 DRV, 1*100 mg 
RTV 

Unit cost($) 
DRV (150 mg): 0.21, RTV 
(100 mg) heat-stable: 0.10 

DRV (150 mg): 0.21, RTV 
(100 mg) heat-stable: 0.10 

DRV/r (400/50 mg): 0.32 DRV/r (400/50 mg): 0.32 

Daily cost($) 0.94 0.94 0.64 0.64 

paediatric drug cost as 
proportion of adult drug 
cost 0.48 0.48 0.64 0.64 

Notes: ART costs were calculated using data on usage from CHAPAS-4 trial and unit costs of different ART drugs from Clinton Health Access Initiative (CHAI) where available (2022). Where 
data was unavailable, trial sites provided information on costs. In some cases, we used proportions of the published adult drug costs for the costs of their paediatric drugs (e.g. 200/75 mg 
ATV/r, 600/100 mg DRV/r). 1. if required 100mg RTV may be used to boost ATV for the 14-19.9kg and 20-24.9kg weight-bands; 2. alternatively three 100mg ATV and four 25mg RTV; 3. 
double dose of tablets if using 100/25mg, so 2+2 for 14-19.9kg etc; 4. alternatively one 600mg tablet can be used which can be cut; or 8x75mg tablets if available. DT: dispersible tablet, 
FCT: film coated tablet, DTG: dolutegravir, ATV/r: ritonavir-boosted atazanavir, LPV/r: ritonavir-boosted lopinavir, DRV/r: ritonavir-boosted darunavir, RTV: ritonavir. Tablets taken: once 
daily if not stated, or twice daily (morning AM and afternoon PM) 
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Table CES2: Costs of health care resources used 

 Uganda Zambia Zimbabwe 

 

2022 price in US$ 
(adjusted for 

local inflation) Source 

2022 price in US$ 
(adjusted for local 

inflation) Source 

2022 price in US$ 
(adjusted for Zambia's 

inflation as a proxy) Source 
Hospital overnight: Teaching 
hospital 4.81 

WHO Choice 
(2011) 

 

8.83 
WHO Choice 

(2011) 
 

3.93 
WHO Choice 

(2011) 
 

Outpatient attendances: Health 
Centre (no beds) 0.97 1.78 0.75 
Outpatient attendances: 
Secondary-level hospital 1.42 2.60 1.09 

Notes: 1. Unit costs of outpatient attendances in a secondary-level hospital (the highest level) were used to cost scheduled and unscheduled visits, unit costs of hospital overnight in a 
teaching hospital (the highest level) were used to cost hospital stays, and unit costs of outpatient attendances in a health centre (no beds) were used to calculated the costs of visiting a local 
clinic or healthcare workers; 2. All unit costs were checked with the CHAPAS-4 trial sites to confirm that they were reasonable estimates of the actual costs; 3. Unit cost information collected 
before 2022 were adjusted for local inflation to get the 2022 price (the unit cost was reported in US dollar in WHO Choice (2011).  
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Table CES3a. Resource Use by NRTI backbone randomizason groups.  

NRTI Backbone Randomization Groups SOC TAF/FTC 

 Mean SD Mean SD 
ART use     
Average duration of four anchor drugs 
(days) 662.30 57.79 666.07 47.93 
LPV/r duration (days) 651.90 85.91 652.91 85.07 
As % of the 96-week trial on LPV/r 97.01% 12.78% 97.16% 12.66% 
N (as % of the 919 children) 115 (12.51%) 112 (12.19%) 

ATV/r duration (days) 655.89 55.37 664.06 29.46 

As % of the 96-week trial on ATV/r 97.60% 8.24% 98.82% 4.38% 

N (as % of the 919 children) 115 (12.51%) 116 (12.62%) 
DRV/r duration (days) 658.16 69.81 659.96 67.26 
As % of the 96-week trial on DRV/r 97.94% 10.39% 98.21% 10.01% 
N (as % of the 919 children) 114 (12.4%) 118 (12.84%) 
DTG duration (days)  667.74 23.38 649.66 99.44 
As % of the 96-week trial on DTG 99.37% 3.48% 96.68% 14.80% 
N (as % of the 919 children) 117 (12.73%) 112 (12.19%) 
Average duration of NRTI backbone 
drugs (days) 661.78 56.83 663.79 54.49 
Average duration of other ART drugs 
(days) 0.24 5.22 2.80 42.36 
Other health care use     

Scheduled clinic visits  10.76 0.87 10.82 0.67 

Unscheduled clinic visits  1.22 2.27 0.97 1.85 
Hospital stays (days) 0.24 2.40 0.19 1.49 

Visits to a local clinic or healthcare 
workers 0.17 0.50 0.27 1.18 
N (as % of the 919 children) 461 (50.16%) 458 (49.84 %) 

Notes: 1. The days in four anchor drugs were calculated conditional on patients being allocated to the specific anchor drugs 
at randomization; 2. We only calculated the resources used when patients were on second-line treatment; 3. Four anchor 
drugs included LPV/r, ATV/r, DRV/r, DTG; 4. NRTI backbone drugs included TAF/FTC and SoC (ABC/3TC or ZDV/3TC); 5. 
Other ART drugs included TDF/3TC/DTG (300/300/50 mg) and TDF/3TC. NRTI: Nucleos(t)ide reverse transcriptase inhibitor, 
SOC: standard-of-care, TAF: tenofovir alafenamide, FTC: emtricitabine, SD: standard deviation, ART: antiretroviral therapy, 
LPV/r: ritonavir-boosted lopinavir, ATV/r: ritonavir-boosted atazanavir, DRV/r: ritonavir-boosted darunavir, DTG: 
dolutegravir.  
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Table CES3b. Resource use by anchor drug randomizason groups  

Anchor drug 
Randomization groups LPV/r ATV/r DRV/r DTG 

 
Mean SD Mean SD Mean SD Mean SD 

ART use                 

Average duration of four 
anchor drugs (days) 660.28 68.79 666.78 38.01 667.38 39.07 662.17 60.21 

Average duration of NRTI 
backbone drugs (days) 656.33 77.67 665.57 34.37 666.72 39.78 662.39 60.26 

SOC duration (days) 641.40 
 

119.18 660.5 48.46 658.66 72.93 668.15 23.28 

As % of the 96-week trial 
on SoC 0.9545 0.1773 0.9829 0.0721 0.9801 0.1085 0.9943 0.0346 

N (as % of the 919 
children) 115 12.51% 115 12.51% 114 12.40% 117 12.73% 

TAF/FTC duration (days) 658.21 71.59 669.66 9.33 670.37 4.22 656.38 82.58 

As % of the 96-week trial 
on TAF/ FTC 0.9795 0.1065 0.9965 0.0139 0.9976 0.0063 0.9767 0.1229 

N (as % of the 919 
children) 112 12.19% 116 12.62% 118 12.84% 112 12.19% 

Average duration of other 
ART drugs (days) 2.69 40.49 2.91 44.21 0.48 7.35 0.00 0.00 

Other health care use 
        

Scheduled clinic visits 10.72 0.96 10.84 0.56 10.83 0.73 10.78 0.80 

Unscheduled clinic visits 1.22 2.10 1.29 2.17 0.99 1.75 0.87 2.24 

Hospital stays (days) 0.19 1.13 0.16 1.29 0.28 1.80 0.24 3.14 

Visits to a local clinic or 
healthcare workers 0.22 0.63 0.25 1.42 0.20 0.60 0.22 0.72 

N (as % of the 919 
children) 227 (24.70%) 231 (25.14%) 232 (25.24%) 229 (24.92%) 

Notes: 1. The days in four anchor drugs were calculated conditional on patients being allocated to the specific anchor drugs 
at randomization; 2. We only calculated the resource use when patients were on second-line treatment; 3. Anchor drugs 
included LPV/r, ATV/r, DRV/r, DTG; 4. NRTI backbone drugs included TAF/FTC and SOC (ABC/3TC or ZDV/3TC); 5. Other ART 
drugs included TDF/3TC/DTG (300/300/50 mg) and TDF/3TC. DTG: dolutegravir, ATV/r: ritonavir-boosted atazanavir, LPV/r: 
ritonavir-boosted lopinavir, DRV/r: ritonavir-boosted darunavir, ART: antiretroviral therapy, NRTI: nucleos(t)ide revirse 
transcriptase inhibitor, SD: standard deviation, SOC: stand-of-care, TAF: tenofovir alafenamide, FTC: emtricitabine, ABC: 
abacavir, 3TC: lamivudine.  
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Table CES4a. Costs and QALYs by NRTI backbone randomizason groups  

NRTI backbone randomization 
groups  

SOC TAF/FTC 
Costs  Mean SD Mean SD 
ART costs     
Anchor drugs costs 236.01 131.74 244.79 132.94 

DTG cost 13.29 23.53 12.19 21.81 

ATV/r cost 59.69 105.63 61.79 107.67 
LPV/r cost 66.55 120.08 68.46 122.96 
DRV/r cost 93.31 165.43 99.05 170.73 
NRTI backbone drugs costs 140.43 32.37 98.91 21.70 
Other ART drug costs 0.03 0.68 0.30 4.48 
Total ART costs 371.39 136.78 339.35 137.49 
Other health care costs     

Scheduled visits costs 14.94 5.52 15.09 5.53 

Unscheduled visits costs 1.59 2.84 1.28 2.32 
Hospital stay costs 1.30 11.07 0.94 6.89 

Cost of visiting a local clinic or 
healthcare workers 0.23 0.75 0.31 1.10 
Total other health care costs 18.05 14.06 17.61 10.20 
Total health care costs 389.35 136.95 356.97 138.52 
QALYs 1.8035 0.0285 1.7992 0.0873 
N (as % of the 919 children) 461 (50.16%) 458 (49.84 %) 

Notes: 1. All the costs were in 2022 US dollar; 2. The discount factor for costs and QALYs occurring in in the second year of 
the study was 3% per annum; 3. Anchor drugs included DTG , ATV/r, LPV/r, DRV/r; 4. NRTI backbone drugs included 
TAF/FTC and SoC (ABC/3TC or ZDV/3TC); 5. Other ART drugs included TDF/3TC/DTG (300/300/50 mg) and TDF/3TC; 6. 
QALYs were captured by EQ-5D index over 96 weeks using area-under-the-curve approach. Only EQ-5D indices reported in 
the scheduled visits were used to calculate QALYs. Missing baseline indices were imputed using the sample average index, 
while other missing indices were imputed using the mean of the indices before and after the missing index of the same 
individual. NRTI: Nucleos(t)ide reverse transcriptase inhibitor, SOC: standard-of-care, TAF: tenofovir alafenamide, FTC: 
emtricitabine, SD: standard deviation, ART: antiretroviral therapy, LPV/r: ritonavir-boosted lopinavir, ATV/r: ritonavir-
boosted atazanavir, DRV/r: ritonavir-boosted darunavir, DTG: dolutegravir, QALY: quality-adjusted life year 

 

Table CES4b. Costs and QALYs by anchor drug randomizason groups  

Anchor Drug Randomization 
Groups LPV/r ATV/r DRV/r DTG 

Costs Mean SD Mean SD Mean SD Mean SD 
ART costs                 
Anchor drugs costs 269.87 77.25 247.13 36.81 390.94 57.15 51.84 15.57 

NRTI backbone drugs costs 117.76 37.03 120.16 34.31 118.87 33.59 122.14 33.08 
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TAF/FTC cost 48.07 50.68 48.90 50.76 50.00 51.02 48.69 51.98 
SOC cost 68.11 72.88 69.65 73.46 67.28 72.40 71.80 73.40 
Other ART drug costs 0.30 4.45 0.30 4.51 0.06 0.96 0.00 0.00 
Total ART costs 382.69 96.45 362.62 56.17 502.98 78.33 171.67 34.55 
Other health care costs         
Scheduled visits costs 14.88 5.50 15.06 5.42 15.02 5.56 15.11 5.65 

Unscheduled visits costs 1.61 2.67 1.70 2.87 1.30 2.16 1.12 2.61 
Hospital stay costs 1.31 7.83 0.69 5.30 1.42 9.32 1.08 12.85 

Cost of visiting a local clinic 
or healthcare workers 0.27 0.84 0.24 1.13 0.27 0.84 0.29 0.94 

Total other health care 
costs 18.06 11.22 17.69 9.31 18.00 11.90 17.59 15.86 

Total health care costs 400.73 97.30 380.31 56.02 520.81 79.06 189.26 38.88 
QALYs 1.8047 0.0271 1.8045 0.0395 1.8018 0.0304 1.7945 0.1168 
N (as % of the 919 children) 227 (24.70%) 231 (25.14%) 232 (25.24%) 229 (24.92%) 

Notes: 1. All the costs were in 2022 US dollar; 2. The discount factor for costs and QALYs occurring in the second year of 
the study was 3% per annum; 3. Anchor drugs included LPV/r, ATV/r, DRV/r, DTG; 4. NRTI backbone drugs included 
TAF/FTC, ABC/3TC, ZDV/3TC; 5. Other ART drugs included TDF/3TC/DTG (300/300/50 mg) and TDF/3TC; 6. QALYs were 
captured by EQ-5D index over 96 weeks using area-under-the-curve approach. Only EQ-5D indices reported in the 
scheduled visits were used to calculate QALYs. Missing baseline indices were imputed using the sample average index, 
while other missing indices were imputed using the mean of the indices before and after the missing index of the same 
individual. DTG: dolutegravir, ATV/r: ritonavir-boosted atazanavir, LPV/r: ritonavir-boosted lopinavir, DRV/r: ritonavir-
boosted darunavir, ART: antiretroviral therapy, NRTI: nucleos(t)ide revirse transcriptase inhibitor, SD: standard deviation, 
SOC: stand-of-care, TAF: tenofovir alafenamide, FTC: emtricitabine, ABC: abacavir, 3TC: lamivudine, QALY: quality-adjusted 
life year,  

 

Table CES5a. Costs Analysis of NRTI Backbone Randomizason Groups 

Comparators 
Total 
Costs Incremental cost 

Probability of being least 
costly 

 mean mean SE 95% CI  
       SOC 391.61     0% 
       TAF/FTC 353.92 -37.68 3.39 -44.32 -31.05 100% 
       N=919       

Notes: 1. All the costs were in 2022 US dollar and a discount rate of 3% per annum was applied to costs 
incurred for participants in their second year of the study; 2. The model controlled for stratification factors of 
the six sites and the NRTI backbone drugs they failed on in the first line treatment; 3. Probabilistic sensitivity 
analyses were conducted to estimate the probability of each intervention being least costly using the threshold 
of $500 per QALY implied by the decisions that had been previously made on the ART drugs for HIV. SOC: 
standard-of-care, TAF: tenofovir alafenamide, FTC: emtricitabine, SE: standard error, CI: confidence interval.  
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Table CES5b. Costs Analysis of Different Comparators for Anchor Drug Randomizason Groups 

Comparators         Costs Incremental cost 
Probability of being 
least costly 

       mean mean SE 95% CI  
(1)  ATV/r or LPV/r 389.89     0% 
       DTG 189.40 -200.49 4.03 -208.39 -192.58 100% 
       N=687       
(2)  ATV/r or LPV/r 390.41     100% 
       DRV/r 520.50 130.10 6.63 117.10 143.10 0% 
       N=690       
(3)  LPV/r 399.07     0.4% 
       ATV/r 381.72 -17.35 6.69 -30.45 -4.25 99.6% 
       N=458       
(4)  ATV/r or LPV/r or 
DRV/r 433.66     0% 
       DTG 189.56 -244.09 4.34 -252.60 -235.58 100% 
       N=919       

Comparators        Costs 
incremental cost compared to the next 

lowest cost 
Probability of being 
least costly 

        mean mean SE 95% CI  
(5)  DTG 189.58     100% 
       ATV/r 380.35 190.77 4.76 181.45 200.10 0% 
       LPV/r 399.20 18.85 6.22 6.67 31.03 0% 
       DRV/r 520.41 121.21 7.38 106.73 135.68 0% 
       N=919       

Notes: 1. All the costs were in 2022 US dollar and a discount rate of 3% per annum was applied to costs 
incurred for participants in their second year of the study; 2. The model controlled for stratification factors of 
the six sites and the NRTI backbone drugs they failed on in the first line treatment; 3. Probabilistic sensitivity 
analyses were conducted to estimate the probability of each intervention being least costly using the threshold 
of $500 per QALY implied by the decisions that had been previously made on the ART drugs for HIV; 4. There 
were five comparators of different anchor drugs: (1) DTG vs. ATV/r or LPV/r; (2) DRV/r vs. ATV/r or LPV/r; (3) 
ATV/r vs. LPV/r; (4) DTG vs. ATV/r or LPV/r or DRV/r. (5) DTG vs. ATV/r vs. LPV/r vs. DRV/r. DTG: dolutegravir, 
ATV/r: ritonavir-boosted atazanavir, LPV/r: ritonavir-boosted lopinavir, DRV/r: ritonavir-boosted darunavir, 
ART: antiretroviral therapy, NRTI: nucleos(t)ide revirse transcriptase inhibitor, SE: standard error, CI: 
confidence interval. 
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Table CES6a. Cost-effecsveness Analysis of NRTI Backbone Randomizason Groups  

Comparators 
Mean 
Cost 

Mean 
QALYs Incremental cost Incremental QALYs ICER 

INHB 
(λ=100) 

Prob 
of CE 

INHB 
(λ=300) 

Prob 
of CE 

INHB 
(λ=500) 

Prob 
of CE 

 mean mean mean SE 95% CI mean SE 95% CI        
SOC 391.61 1.8037           0%  0%  0% 
TAF/FTC 353.92 1.7990 -37.68 3.39 -44.32 -31.05 -0.0048 0.0041 -0.0129 0.0033 7860.87 0.3728 100% 0.1211 100% 0.0707 100% 
N=919                  

Notes: 1. All the costs were in 2022 US dollar and the discount factor for costs and QALYs occurring in in the second year of the study was 3% per annum; 2. Generalized linear model with a gamma distribution 
of the dependent variable and an identity link function was used to predict the mean total costs and estimate the incremental costs, controlling for the stratification factors; 3. Generalized linear model with a 
gaussian (normal) distribution of the dependent variable and an identity link function (equivalent to ordinary least squares) was used to predict the mean QALYs and estimate the incremental QALYs, controlling 
for the stratification factors and the baseline EQ5D indices; 4. Cost-effectiveness threshold of $500 per QALY was used to calculate ICER based on the decisions that had been previously made on the ART drugs 
for HIV; 5. cost-effectiveness thresholds of $100 and $300 per QALY were also used when calculating INHB for scenario analyses, and probabilistic sensitivity analyses were conducted to estimate the probability 
of each intervention being cost-effective (CE) using the three thresholds of $500, $300 and $100 per QALY. QALY: quality-adjusted life year, INHB: incremental net health benefit, CE: cost effectiveness. 
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Table CES6b. Cost-effecsveness Analysis of Different Comparators for Anchor Drug Randomizason Groups  

Comparators 
Total 
Cost 

Total 
QALYs Incremental cost Incremental QALYs ICER 

INHB 
(λ=100) 

Prob of 
being CE 

INHB 
(λ=300) 

Prob of 
being CE 

INHB 
(λ=500) 

Prob of 
being CE 

 mean mean mean SE 95% CI mean SE 95% CI        
(1) ATV/r or     
LPV/r 389.89 1.8040           0%  0%  0% 
DTG 189.40 1.7957 -200.49 4.03 -208.39 -192.58 -0.0083 0.0057 -0.0194 0.0029 24171.15 1.9950 100% 0.6595 100% 0.3924 100% 
N=687                  
(2) ATV/r or 
LPV/r 390.41 1.8046           100%  100%  100% 
DRV/r 520.50 1.8017 130.10 6.63 117.10 143.10 -0.0029 0.0023 -0.0075 0.0017 Dominated -1.3010 0% -0.4356 0% -0.2625 0% 
N=690                  
(3) LPV/r 399.07 1.8037           0.30%  0.30%  0.30% 
ATV/r 381.72 1.8055 -17.35 6.69 -30.45 -4.25 0.0018 0.0026 -0.0033 0.0068 -9773.22 0.1767 99.70% 0.0601 99.70% 0.0368 99.70% 
N=458                  
(4) ATV/r or 
LPV/r or 
DRV/r 433.66 1.8033           0%  0%  0% 
DTG 189.56 1.7956 -244.09 4.34 -252.6 -235.58 -0.0077 0.0048 -0.0171 0.0017 31818.65 2.4336 100% 0.8059 100% 0.4803 100% 
N=919                  

Comparators 
Total 
Cost 

Total 
QALYs  

Incremental cost compared to the 
next lowest cost 

Incremental QALY compared to the next 
lowest cost ICER vs. DTG 

INHB 
(λ=100) 
vs. DTG 

Prob of 
being CE 

INHB 
(λ=300) 
vs. DTG 

Prob of 
being CE 

INHB 
(λ=500) 
vs. DTG 

Prob of 
being CE 

 mean mean mean SE 95% CI mean SE 95% CI        
(5) DTG 189.58 1.7956           100%  100%  100% 
ATV/r 380.35 1.8049 190.77 4.76 181.45 200.10 0.0093 0.0059 -0.0022 0.0208 20423.25 -1.9002 0% -0.6272 0% -0.3726 0% 
LPV/r 399.20 1.8035 18.85 6.22 6.67 31.03 -0.0014 0.0059 -0.0130 0.0101 Dominated -2.0895 0% -0.6912 0% -0.4115 0% 
DRV/r 520.41 1.8014 121.21 7.38 106.73 135.68 -0.0021 0.0059 -0.0136 0.0094 Dominated -3.3023 0% -1.0968 0% -0.6557 0% 
N=919                  

 

Notes: 1. All the costs are in 2022 US dollar; 2. Generalized linear model with a gamma distribution of the dependent variable and an identity link function was used to estimate the mean total costs and the 
incremental costs, controlling for stratification factors; 3. Generalized linear model with a gaussian (normal) distribution of the dependent variable and an identity link function (equivalent to ordinary least 
squares) was used to estimate the mean total QALYs and the incremental QALYs, controlling for stratification factors and baseline EQ5D indices; 4. Probabilistic sensitivity analyses were conducted to estimate 
the probability of each intervention being cost effective (reported next to the INHBs).; 5. There are five comparators: (1) DTG vs. ATV/r or LPV/r; (2) DRV/r vs. ATV/r or LPV/r; (3) ATV/r vs. LPV/r; (4) DTG vs. ATV/r 
or LPV/r or DRV/r. (5) DTG vs. ATV/r vs. LPV/r vs. DRV/r; 6. Cost-effectiveness threshold (λ) of $500 per QALY implied by the decisions that had been previously made on the ART drugs for HIV were used to 
calculate ICER; 7. For scenario analyses, cost-effectiveness thresholds of $100 and $300 per QALY were also used to calculate INHB. DTG: dolutegravir, ATV/r: ritonavir-boosted atazanavir, LPV/r: ritonavir-
boosted lopinavir, DRV/r: ritonavir-boosted darunavir, ART: antiretroviral therapy, NRTI: nucleos(t)ide revirse transcriptase inhibitor, SE: standard error, CI: confidence interval. CE: cost effective, QALY: quality-
adjusted life years, ICER: incremental cost-effectiveness ratio, INHB: incremental net health benefits. 
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