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HIGHLIGHTS

e This is the largest study of children and young people on TAF to date

e Virological suppression on TAF was high and similar to TDF and ABC

e No difference was observed between drugs in the bone/ renal markers collected
e Rates of lipid events on TAF were higher than on TDF, but not ABC

e Rate of treatment discontinuation was lowest among those on TAF
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Abbreviations

ABC: Abacavir

AE: Adverse event

alRR: Adjusted incident rate ratio

aHR: Adjusted hazard ratio

aOR: Adjusted odds ratio

aSHR: Adjusted sub-hazard ratio

ALP: Alkaline phosphatase

ALT: Alanine aminotransferase

AST: Aspartate aminotransferase
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ART: Antiretroviral therapy

ATZ/r: Atazanavir

BMI: Body mass index

Cl: Confidence Interval

CYPLHIV: Children and young people living with HIV
DRV/r: Darunavir

DTG: Dolutegravir

EFV: Efavirenz

EVG: Elvitegravir

EPPICC: European Pregnancy and Paediatric Infections Cohort Collaboration
FTC: Emtricitabine

HDL: serum high-density lipoprotein

HICDEP: HIV Cohorts Data Exchange Protocol

INSTI: Integrase strand transfer inhibitor

IQR: Interquartile range

LDL: serum low-density lipoprotein

LPV/r: Lopinavir

NNRTI: Non-nucleoside reverse transcriptase inhibitor
NRTI: Nucleoside reverse transcriptase inhibitor

Pl: Protease inhibitor
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PY: Person-years

SAE: Serious adverse event

TAF: Tenofovir alafenamide fumarate
TDF: Tenofovir disoproxil fumarate
VL: Viral load

3TC: Lamivudine

ABSTRACT

Word count: 250 words

Objective

Effectiveness and safety outcomes were compared between those on tenofovir alafenamide
fumarate (TAF), tenofovir disoproxil fumarate (TDF) or abacavir (ABC), among children and young

people living with HIV (CYPLHIV) aged 6-<25 years.
Results

577 CYPLHIV received TAF, 428 TDF and 426 ABC. 96%/83%/55% were ART-experienced, median age
at drug start was 15-8/14-6/12-5 years, and median duration of follow-up was 1-6/2:3/3-0 years,

respectively.

Among all ART-experienced CYPLHIV at drug start there was no difference in the proportion
virologically suppressed at 48 weeks. However, in those suppressed at drug start, the proportion
suppressed at 48 weeks was higher on TDF than TAF (p=0-008). There was no difference in time to

suppression (amongst unsuppressed at start) or to viral failure.
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Among those on TAF, there were four serious adverse events, of which 1 (renal colic) was considered
related to TAF and led to discontinuation. The rate of treatment-emergent grade>1 laboratory
events was highest on TAF (adjusted incidence rate ratio vs. TAF: TDF 0-74(0-56-0-99, p=0-046); ABC
0:69(0-53-0-88), p=0-004). Rates of grade>1 LDL and total cholesterol events on TAF were
comparable on ABC, but higher than TDF, with no difference in bone/renal markers. There was no

significant difference in grade>3 events (p>0-500), although numbers were small.

The risk of discontinuation (for reasons other than optimisation/simplification/unknown reason) was

lowest for TAF.
Conclusion

Virological outcomes were similar across drugs. Rates of any grade laboratory events were highest
on TAF, driven by higher rates of lipid events. As TAF uptake increases, studies with long-term

follow-up are required.

Keywords: HIV; tenofovir alafenamide; treatment; children; young people

1. INTRODUCT!ION

Tenofovir alafenamide fumarate (TAF) is a prodrug of tenofovir and is closely related to tenofovir
disoproxil fumarate (TDF). TDF has been used extensively as a preferred nucleoside reverse
transcriptase inhibitor (NRTI) backbone in adults, however it has been associated with adverse bone
and renal effects[1]. TAF produces lower plasma concentrations of the active substance tenofovir

than TDF, and can therefore be used at a lower dose[2].

TAF is included as an option for first- and/or second-line use in children and young people living with

HIV (CYPLHIV) in World Health Organization (WHQO), USA and European guidelines[3-5]. It is available
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in several fixed-dose combinations with emtricitabine (FTC) and sometimes with an anchor drug. In
Europe, most combinations are licensed from 6 or 12 years of age, although in recent years some

have been additionally licensed from 2 years of age.

In adults, TAF has been shown to have a better bone and renal safety profile than TDF, with
generally no evidence of a difference in effectiveness[6, 7]. However, there is some evidence of a
greater increase in adverse lipid parameters on TAF than TDF, possibly due to a lipid lowering effect
of TDF[8, 9]. In CYPLHIV, data on TAF are limited. Four single-arm clinical trials, which had a
combined sample size of less than 350, provide evidence suggesting good viral suppression and no
obvious safety concerns[10-13]. One single-centre study of 74 paediatric patients receiving
TAF/FTC/bictegravir in a real-world setting in France reported 38% experienced viral failure,
although the majority resuppressed with no change in antiretroviral therapy (ART) [14]. The only
comparative paediatric data of TAF to other NRTIs is the recently published CHAPAS-4 trial, which
randomised children starting second-line ART in three African countries to TAF (n=458) or standard-
of-care NRTIs (abacavir (ABC) or zidovudine). Findings demonstrated superior virological efficacy of
TAF and a favourable safety profile. As CYPLHIV in high income settings are now receiving TAF in
accordance with guidelines, it is important to understand how safety and effectiveness differs from
other NRTIs, including TDF and ABC (another widely used NRTI shown to be safe and effective for

CYPLHIV[16, 17]).

This study aimed to describe the uptake of TAF, and to compare the effectiveness and safety of TAF-
based therapy with TDF- and ABC-based therapy among CYPLHIV in real-world settings, using data

from the European Pregnancy and Paediatric Infections Cohort Collaboration (EPPICC) study.
2. MATERIAL AND METHODS

Twelve observational cohorts from 12 countries across Europe with access to TAF contributed
individual-level demographic, clinical, laboratory and treatment-related patient data, which were

pseudonymised and pooled electronically using a modified HIV Cohorts Data Exchange Protocol
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(HICDEP, www.hicdep.org). All procedures were carried out in accordance with relevant law and
institutional guidelines. EPPICC has ethics committee approval from University College London
(reference 17493/001) and all cohorts received approval from local and/or national ethics
committees. Cohorts sought informed consent or a waiver of consent in line with national

guidelines.

CYPLHIV aged <18 years at diagnosis of HIV and ever in paediatric HIV care were considered for
inclusion. CYPLHIV were eligible for the TAF analysis group if they ever initiated TAF <25 years of age;
those initiating aged <6 years (i.e. off-label at the time of data analysis) were included in the uptake
analysis but not the comparative effectiveness and safety analyses. CYPLHIV were eligible for the
TDF/ABC analysis groups if they started TDF/ABC for the first time while aged 6-<25 years since 1
January 2013 (to provide a comparison group similar to those on TAF while ensuring sufficient
numbers for analysis). CYPLHIV who were eligible for inclusion and had exposure to >1 drug of
interest with different start dates were included in each group (those with the same start date were

excluded).

Follow-up was from drug start until the earliest of 25" birthday, drop out, death or last visit, with
data following transfer to adult care included where available. Date of last follow-up varied by
cohort from December 2020 to May 2023. CYPLHIV who stopped TAF/TDF/ABC for >30 days and
subsequently restarted were considered to have multiple episodes on drug, and unless otherwise

specified, analyses focused on the first episode.

Uptake of TAF was calculated as the number ever on TAF divided by the total number of CYPLHIV in

follow-up in a participating cohort since 2016.

The following effectiveness outcomes were compared between those on TAF/TDF/ABC: (i) cross-
sectional viral suppression (defined as viral load (VL) <50 copies(c)/mL) at 48 weeks (+/-12 weeks)
after drug start among those treatment experienced at drug start (numbers naive too small) and

remaining on drug, overall and by viral suppression at drug start; (ii) time to viral suppression among
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those not suppressed (VL>50c/mL) at drug start; (iii) time to viral failure, defined as failure to
suppress <50c/mL within 48 weeks, or =2 consecutive VL=400c/mL following suppression, or 1
VL=400c/mL followed by change in anchor drug, accounting for the competing risks of death,
discontinuation for reasons other than virological failure and loss to follow-up, overall and by viral
suppression; (iv) change in CD4 count; and (v) change in CD4% to 48 weeks (+/-12 weeks) among

those treatment experienced (numbers naive too small).

Safety outcomes were: (i) death; (ii) for each drug group, the number of treatment-emergent
laboratory events, and the rate of first event grade 21 (overall and by laboratory marker) and first
event of grade 23 (overall only), from drug start until 30 days after discontinuation. Markers
considered were: serum high-density lipoprotein (HDL), serum low-density lipoprotein (LDL), total
cholesterol, triglycerides, serum calcium, serum creatinine, serum phosphate, alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), haemoglobin
and fasting plasma glucose. Non-fasting glucose and urine glucose data were collected but not
analysed due to small numbers. Events were classified according to the highest grade reached
before returning to normal, and were graded according to DAIDS criteria[18], apart from HDL which
was graded according to paediatric specific guidelines from the US National Heart, Lung, and Blood
Institute, with ‘acceptable’ considered normal, ‘borderline’ as grade 1 and ‘low’ as grade 2[19].
Among those changing from TDF to TAF with a gap of <30 days, rates were compared in the 12
months before/after start of TAF. Other safety outcomes were (iii) among those on TAF only,
numbers of serious clinical adverse events (SAE) and any non-serious adverse event (AE) related
(definitely, probably, possibly) to TAF, from TAF start until 30 days after TAF discontinuation; and (iv)
for each drug group, time to discontinuation of first episode on drug, accounting for competing risks

of simplification/optimisation and of unknown reason for discontinuation.

Time-to-event outcomes (time to viral suppression, viral failure and drug discontinuation) were
compared between those on TAF and both TDF and ABC using Cox regression (with follow-up

censored at the 90" percentile of TAF follow-up), cross-sectional viral suppression using logistic



Journal Pre-proof

regression, changes in CD4 count/% using linear regression, and incidence rates of laboratory events
using Poisson regression offset for duration of exposure. Competing risks analyses (for time to viral
failure and drug discontinuation) used the method of Fine and Gray to estimate sub-distribution
hazard ratios (sHR)[20]. All analyses used clustered standard errors to account for patients
contributing to multiple drug groups. Estimates were presented unadjusted, and adjusted for the
following potential confounders (defined a priori): sex (male, female), country (UK/Ireland, Spain,
other), born abroad from country of cohort (yes, no, unknown), age at ART initiation (<5, =5 years),
and the following characteristics at drug start: age (6-<12, 12-<18, 218 years), anchor drug class
(integrase strand transfer inhibitor (INSTI), protease inhibitor (P1), non-NRTI (NNRTI), other/mixed),
previous AIDS diagnosis (yes, no), viral load/treatment history (ART naive, ART experienced
VL<50c/mL, ART experienced VL>50c/mL, ART experienced VL unknown), previous ART change for
failure (yes, no) and severe immunosuppression-for-age[21] (severe, non-severe, unknown; not used
for CD4 analyses). CD4 analyses also adjusted for nadir CD4 prior to and CD4 count/% at drug start. A
window of -/+12 weeks was used for CD4 count, CD4% and severe immunosuppression at drug start,

and -12/+1 weeks for VL.

Sensitivity analyses compared drugs using complete case analysis and using propensity score analysis
to weight adjusted models for differences between groups on the key characteristics above (not
used as the primary analysis due to a reduction in effective sample size)[22]. Additionally, sensitivity

analyses considered the impact of the COVID-19 pandemic by censoring data 1* January 2020.
All analyses were conducted using Stata 18 (StataCorp, College Station, TX, USA).
3. RESULTS

3.1 Uptake of TAF and patient characteristics

Among 2,979 CYPLHIV in follow-up in a participating cohort since 2016, 580 (19%) ever used TAF, of
whom three initiated TAF under 6 years of age and were excluded from subsequent analyses. Of the

remaining 577, 309 (54%) had previously used TDF, of whom 266 (86%) had a gap between TDF and
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TAF of <30 days (Figure Al). In total, 428 and 426 CYPLHIV met the inclusion criteria for the TDF and
ABC groups respectively. Of the 1149 patients included; 882 (77%) contributed to only one drug

group, 252 (22%) to two drug groups, and 15 (1%) had eligible time on all three drugs.

Characteristics of those on TAF/TDF/ABC are shown in Table 1. The majority of CYPLHIV had
perinatally acquired HIV in all groups (>90%). Those who started ABC aged >6 years were older at
ART initiation than those on TAF and TDF (median 8-3 years vs. 3-1 and 5-5 on TAF and TDF
respectively) and younger at drug start (median 12-5 years vs. 15:8 and 14-6). A higher percentage
were treatment naive at start of ABC (45% vs. 4%/17%) and fewer had previously experienced ART
failure (10% vs. 37%/31%). At drug start the most common anchor drug was an INSTI for those on
TAF and ABC (58%, 39% respectively), and NNRTI for those on TDF (40%, of whom 71% on efavirenz).
The median follow-up time on drug was 1:6 [IQR 0-7, 2:8] years on TAF, 2:3 [1-1, 3-7] on TDF, and 3-0

[1-4, 4-9] on ABC.
3.2 Effectiveness

Of those ART experienced and with available VL data at 48 weeks after drug start, 84% (95% Cl 80%,
88%) were virally suppressed <50c/mL on TAF, compared to 84% (79%, 88%) on TDF and 89% (83%,
93%) on ABC (Table 2), with the proportions suppressed higher among those with VL<50c/mL at drug
start (Table S1). Overall, in both unadjusted and adjusted analysis, there was no evidence of a
difference in the odds of viral suppression at 48 weeks comparing TAF to TDF or ABC (adjusted odds
ratio (aOR) vs. TAF: TDF 1-61 (95%Cl 0-92, 2-82), p=0-093; ABC 1-24 (0-61, 2-49), p=0-554), however
when restricting to those with VL<50c/mL at drug start, those on TDF were more likely to be
suppressed at 48 weeks than those on TAF (aOR 4-45 (1:49, 13-29), p=0-008), with no difference
between TAF and ABC (Table Al). Among those not suppressed at drug start, there was no evidence
of a difference in time to viral suppression<50c/mL (adjusted hazard ratio (HR) vs. TAF: TDF 1-10

(0-82, 1-46), p=0-535; ABC 1-07 (0-78, 1-47) p=0-684) (Table 2, Figure 1a).
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By 96 weeks on drug, the cumulative incidence of viral failure was 12% (9%, 15%) among those on
TAF, 16% (12%, 20%) on TDF and 12% (9%, 16%) on ABC (Figure 1b). Unadjusted competing risks
analysis suggested some evidence of an increased risk of viral failure for those on TDF compared to
TAF. Although this was not statistically significant in adjusted analysis overall (Table 2, adjusted sub-
HR vs. TAF: TDF 1-13 (0-80, 1-59), p=0-501; ABC 1-27 (0-85, 1:91), p=0-247), the increased risk on ABC
vs TAF was significant when restricted to those with VL<50c/mL at drug start (Table A2, adjusted sHR

2-78 (1-18, 6-54), p=0-019).

In terms of immunological response, in adjusted analysis of those ART experienced there was no
evidence of a difference in mean change to 48 weeks in CD4 count or CD4% between TAF and ABC
(p>0-100). There was weak evidence of a greater increase in CD4% on TDF compared to TAF (mean
difference 1-2 (95% Cl -0-1, 2-5), p=0-063), but not CD4 count (difference 30 (-22, 82) cells/mm?,

p=0-262) (Table 2).
3.3 Safety

Overall, there was one death, a 20-year-old patient in the ABC group who died of non-Hodgkin's

lymphoma, which was considered not ART-related.

Laboratory data after TAF/TDF/ABC start were available for 366 (63%), 241 (56%) and 258 (61%)
patients respectively. The number of grade >3 events was low; 20 (5%) patients had 23 grade >3
events in the TAF group, 13 (5%) had 13 grade 23 events in the TDF group and 19 (7%) had 31 grade
>3 events in the ABC group. The rate of grade 23 event of any marker was similar between groups;
2:3(1-5,36),2:1(1-2,3:6), 2:1 (1-3, 3-3) per 100 person-years (PY) among those on TAF/TDF/ABC

respectively (adjusted incidence rate ratio (alRR) p>0-5 for both comparisons) (Table 3).

When comparing number and rates of grade >1 events across all markers, 268 (73%) patients had
880 grade 21 events in the TAF group, compared to 183 (76%) with 568 events in the TDF group and
205 (79%) with 769 events in the ABC group. The rate of grade 21 event for any marker was 83 (95%

Cl 71, 97) per 100PY among those on TAF, 69 (58, 83) on TDF, and 58 (49, 69) on ABC (Table 3). In

11
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adjusted analysis, there was evidence that the rate was higher among those on TAF compared to

both TDF and ABC (alRR vs. TAF; TDF 0-74 (0-56, 0-99), p=0-046; ABC 0-69 (0-53, 0-88), p=0-004).

The rates of grade 21 LDL and total cholesterol events were statistically significantly higher on TAF
compared to TDF in adjusted analysis (p=0-020, p=0-001 respectively), with no significant difference
between TAF and ABC, or in rates of HDL or triglycerides events between either TDF/ABC and TAF. In
adjusted analysis. there was no evidence of a difference between drugs for serum calcium,
creatinine, phosphate, ALP, haemoglobin, or fasting blood glucose. In adjusted analysis there was a
higher rate of grade >1 ALT on TAF compared to ABC (p=0-009), but no difference between TDF and

TAF and no difference in AST.

Among 130 patients who changed from TDF to TAF with a gap of <30 days and had any lab data
available in the 12 months before and after TAF start, there was no significant difference in the rate
of grade >3 events pre/post TAF start (0-5 (0-0, 6:9) vs. 0-8 (0-1, 8-7) (p=0-599), or in the rate of any

grade 21 events (86 (67, 112) vs. 108 (83, 141), p=0-175) (Table A3).

Among 503 (87%) patients on TAF with clinical adverse event data available, 16 (3%) experienced 59
AEs causally related to TAF (of which 49 (83%) were grade 1 or 2), and four patients discontinued
TAF following AEs. Three patients (1%) experienced four SAEs on TAF, of which one was reported as
possibly related to TAF (renal colic, regimen changed from dolutegravir(DTG)/FTC/TAF to DTG/
lamivudine/ABC). The relationship to TAF was unknown for three SAEs and did not lead to TAF
discontinuation (raised haemoglobin and low serum phosphate related to non-Hodgkin lymphoma,

and psychiatric disturbance).

Across all follow-up, 64 (11%), 243 (57%) and 134 (31%) of patients discontinued TAF, TDF and ABC
respectively. Among these, reason for discontinuation was unknown for 21 (33%), 38 (16%) and 22
(16%) respectively. Excluding those with unknown reason, the most common reason for

discontinuation across all drug groups was simplification/optimisation (11 (17%), 112 (46%) and 40

(30%) respectively). Two (3%), 15 (6%), 19 (14%) patients discontinued for treatment failure, and 9

12
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(14%), 34 (14%), 13 (10%) discontinued for safety, respectively (Table A4). Of those who
discontinued TAF, 23/64 (36%) subsequently restarted TAF, of whom 20 were still on TAF at last

follow-up.

By 192 weeks since drug start, accounting for the competing risks of both discontinuation for
simplification/optimisation and for unknown reason, 8% (95% Cl 5%, 11%), 23% (18%, 27%) and 17%
(13%, 21%) had discontinued TAF, TDF, ABC respectively (Figure 2), with those on TAF least likely to
discontinue in adjusted analysis (adjusted sHR vs TAF: TDF 2:19 (139, 3:46), p=0-001; ABC 1-99 (1-21,

3-28), p=0:007, Table A5).
3.4 Sensitivity analyses

Results of sensitivity analyses were generally consistent with those of the main analyses (Tables A5-

A8).
4. DISCUSSION

This is the largest study of CYPLHIV on TAF in routine care settings to date, with detailed safety and
effectiveness data, and represents the first comparative analysis of TAF, TDF and ABC-based
backbones for CYPLHIV. In our primary adjusted analyses, there was no evidence of a difference in
viral or immunological outcomes for TAF compared to the other drugs. In terms of safety, there was
no difference across the groups in severe or life-threatening (grade >3) events. The majority of the
laboratory events observed were grade 1 or 2 events and rates of any grade (21) treatment-
emergent laboratory events were highest on TAF, driven by statistically significantly higher rates of
total cholesterol and LDL events compared to TDF, with no difference in bone or renal markers. The
rate of drug discontinuation for reasons other than simplification/optimisation/unknown was lowest

on TAF.

Our primary results demonstrate no difference in viral or immunological outcomes between those
on TAF compared to TDF or ABC, however, when restricting to those virologically suppressed at drug

start, those on TAF were less likely to be suppressed at 48 weeks than those on TDF. There was also

13
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some evidence of a decreased risk of viral failure for those on TAF compared to ABC in the subgroup
virologically suppressed at drug start. The significance of these findings is unclear, especially given
the wide confidence intervals. Adult studies have generally reported similar efficacy for TAF and
TDF[7], although one adult meta-analysis found higher rates of viral suppression on TAF/FTC
compared to TDF/FTC among those on boosted regimens (p=0-0004), with no difference for
unboosted regimens (p=0-4)[6]. The paediatric CHAPAS-4 trial of second-line therapy found that

TAF/FTC was more effective than ABC/ZDV[15].

Overall, higher rates of any grade treatment-emergent laboratory events were seen on TAF
compared to both TDF and ABC, with most of the events in all groups being mild or moderate grade
1 or 2. Although there was no statistically significant difference between treatments in the rates of
grade 23 events, the estimates were similar to rates of grade 21, but with wider confidence intervals
due to small numbers of events. Differences between TAF and TDF were primarily driven by higher
rates of lipid events on TAF, however rates were similar between TAF and ABC, suggesting
differences may be explained by a lipid-lowering effect of TDF, as reported elsewhere([8, 9]. This
aligns with results from CHAPAS-4[15], which reported no difference in lipid parameters between
the TAF and ABC/ZDV group. Findings from another analysis of our cohort demonstrated comparable
patterns of growth on TAF and ABC, but slower increases in BMI for those on TDF[23]. Comparative
analysis of rates of grade 23 lipid events was not possible here due to small numbers of events, and
the clinical significance and longer-term outcomes of lower grade events is unclear and requires
further investigation. Dyslipidaemia and obesity are drivers of cardiovascular disease within the
general population, and in adults there is a known increase in risk of cardiovascular events for
people with HIV, as a result of factors including ART exposure as well as immune activation and
inflammation [24, 25], with available data in children and young people suggesting similar risks[26,
27]. Recommended management of dyslipidaemia in children includes dietary modifications and
daily physical activity, with pharmacological therapy considered in those with more severe forms of

lipid abnormalities and in those who do not benefit from other changes[28]. The only significant

14



Journal Pre-proof

difference between TAF and ABC was in rates of grade 21 ALT events, which were higher on TAF
even after adjustment for anchor drug. We observed no difference in the renal and bone parameters
available in our study, however we had no data on creatinine clearance or on bone mineral density,
for which some small differences were observed in CHAPAS-4. A meta-analysis of 26 studies
(including both adults and CYPLHIV) reported no proximal renal tubulopathy among those on TAF,
significantly less than among those receiving TDF[29]. Our data suggest TDF was well tolerated,
which may in part be related to only a third of TDF patients being on a boosted regimen, which has
been shown to increase the risk of renal events in meta-analysis[6]. There were few grade 23
laboratory events across all groups, and only 4 SAEs reported whilst taking TAF, with one reported to

have a causal association with TAF and leading to discontinuation.

This analysis has several limitations. Firstly, there may be residual confounding we were unable to
account for, which may explain some of the difference between groups. Secondly, laboratory data
were not available for 40% of patients; in most cases availability of data depended on clinic/cohort
rather than individual patient characteristics, and therefore results are unlikely to be biased.
Similarly, CD4, VL, and reason for discontinuation data were not available for all. Thirdly, key
markers such as eGFR, proteinuria and bone mineral density were not available; testing of some of
these markers in routine care is often targeted at where there is clinical suspicion, therefore a
prospective study with systematic testing would be required to explore this further. Fourthly, due to
the sample size we were unable to consider interactions between NRTIs and anchor drug class.
Finally, information on whether drugs were given as a fixed-dose combination or individually was

not available.
5. CONCLUSION

In conclusion, in our large HIV European cohort TAF-based therapy had similar effectiveness to TDF-
and ABC- based therapy in CYPLHIV. Few patients had severe or life-threatening events, although

there were increased rates of grade 21 lipid events on TAF-based regimens compared to TDF-based
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regimens. As TAF becomes increasingly available, in particular in low- and middle-income countries
with large HIV burden and for younger children, there is a need to confirm these findings and assess

longer term outcomes, in particular in relation to abnormal lipids.
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committee approval for use of EPPICC data restrict the ability for EPPICC data to be shared publicly
without request. Rather, ethics approval does allow a controlled access approach. All requests for

data are considered and can be initiated by contacting mrcctu.datareleaserequest@ucl.ac.uk.
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Table 1 — Demographics and characteristics at TAF/TDF/ABC start

TAF TDF ABC
(n=577) (n=428) (n=426)
n (%) or median [IQR]

Demographic and HIV characteristics

Female sex 332 (58%) 235 (55%) 217 (51%)
Ethnicity (n=1394)

Black 322 (57%) 241 (58%) 244 (59%)

White 159 (28%) 115 (28%) 107 (26%)

Other 79 (14%) 62 (15%) 65 (16%)
Born abroad

No 306 (53%) 219 (51%) 171 (40%)

Yes 261 (45%) 203 (47%) 242 (57%)

Unknown 10 (2%) 6 (1%) 13 (3%)
Year of birth 22000 422 (73%) 231 (54%) 338 (79%)
Country

UK & Ireland 237 (41%) 226 (53%) 181 (42%)

Spain 190 (33%) 114 (27%) 123 (29%)

Other 150 (26%) 88 (21%) 122 (29%)
Perinatal HIV acquisition (n=1273) 504 (98%) 366 (92%) 341 (94%)
Age (years) at ART initiation 3-1[0-6, 8:8] 5-5[1-5,11-0] 8:3[2:7,12:6]
Age (years) at HIV diagnosis (n=1289) 1-7[0-3, 5-4] 3:1[0:6, 7-5] 5:3[1-2,9:2]

Characteristics at TAF/TDF/ABC start

Age (years) 15-8 [12-7, 18:5] 14-6 [12-5, 17-2] 12-5[9-7, 15-7]
Year 2018 [2017, 2019] 2014 [2013, 2016] 2016 [2014, 2017]
Prior ART exposure and viral load

Naive 24 (4%) 71 (17%) 192 (45%)

Treatment experienced, VL<50c/mL 305 (53%) 161 (38%) 144 (34%)

Treatment experienced, VL=50c/mL 145 (25%) 131 (31%) 45 (11%)

Treatment experienced, VL unknown 103 (18%) 65 (15%) 45 (11%)
Prior TDF use among those on TAF 309 (54%) - -
Previously experienced ART failure 212 (37%) 131 (31%) 42 (10%)
CD4 count, cells/mm3 (n=1089) 646 [457, 926] 618 [372, 844] 576 [360, 870]
CD4% (n=968) 34 (27, 41] 30 (22, 37] 28 [19, 37]
Severe immunosuppression

No 358 (62%) 307 (72%) 294 (69%)

21



Journal Pre-proof

Yes 38 (7%) 43 (10%) 50 (12%)
Unknown 181 (31%) 78 (18%) 82 (19%)
Prior AIDS diagnosis 138 (24%) 98 (23%) 55 (13%)
Anchor drug
INSTI 335 (58%) 50 (12%) 165 (39%)
DTG 123 (37%) 22 (44%) 149 (90%)
EVG 162 (48%) 14 (28%) 0 (0%)
Other 50 (15%) 14 (28%) 16 (10%)
Pl 157 (27%) 152 (36%) 141 (33%)
DRV/r 129 (82%) 95 (62%) 48 (34%)
ATZ/r 26 (17%) 29 (19%) 50 (35%)
LPV/r 1(1%) 26 (17%) 42 (30%)
Other 1(1%) 2 (1%) 1(1%)
NNRTI 47 (8%) 171 (40%) 101 (24%)
EFV 5(11%) 122 (71%) 63 (62%)
Other 42 (89%) 49 (29%) 38 (38%)
Other/mixed 38 (7%) 55 (13%) 19 (4%)
Other NRTIs at regimen start
FTC 575 (100%) 327 (76%) 1 (<0-5%)
3TC 0 (0%) 37 (9%) 409 (96%)
Other/multiple 2 (<0-5%) 64 (15%) 16 (4%)
BMI-for-age z-score (n=923) 0-4 [-0-4, 1-4] 0-3[-04,1-2] 0-3[-0-7,1-1]

Abbreviations: ABC: abacavir; ART: antiretroviral therapy; ATZ/r: atazanavir; BMI: body mass index; c/mL:
copies/mL; DRV/r: darunavir; DTG: dolutegravir; EFV: efavirenz; EVG: elvitegravir; FTC: emtricitabine; INSTI:
integrase inhibitor; IQR: interquartile range; LPV/r: lopinavir; NRTI: nucleoside reverse transcriptase inhibitor;
NNRTI: non-nucleoside reverse transcriptase inhibitor; Pl: protease inhibitor;; TAF: tenofovir alafenamide; TDF:

tenofovir disoproxil fumarate; 3TC: lamivudine; VL: viral load; UK: United Kingdom
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Table 2 - Virological and immunological outcomes among those on TAF/TDF/ABC

Number Unadjusted Adjusted
with Estimate
data (95% Cl) OR 95% ClI p OR 95% ClI p
available
- i 0,
C_ross sectlonz.al TAF 296 84% (80, 1.00 i i 1-00 i )
viral suppression 88)
<50c/mL at 48 84% (79, (0-60, (0-92,
weeks among TDF 246 88) 0-95 1.51) 0-821 161 2.82) 0-093
treatment 89% (83, (0-81, (0-61,
experienced ABC 152 03) 146 oy 0206 124 249 5%
Number Cumulative
with incidence
data by 48 HR 95% CI p HR 95% Cl ¢]
available weeks (95%
cl)
Time to viral TAF 143 79(70,86)  1.00 - - 100 - -
suppression (0-80 (0-82
(<50c/mL) among  TDF 188 81 (75, 87) 1-03 ’ 0795 1-10 / 0-535
1-33) 1-46)
those not
suppressed at ABC 192 86(80,90) 123 097" 5000  1.07 (078, 684
start (>50c/mL) 1:57) 1-47)
Number C.unTuIatlve
with incidence
by 96 sHR 95% CI p sHR 95% ClI p
data
. weeks (95%
available
cl)
TAF 469 12 (9, 15) 1-00 - - 1-00 - -
Time to viral TDF 352 16 (12,20) 155 (115, 004 113 (0-80,  5c01
failure 2:08) 1-59)
(0-89, (0-85,
ABC 345 12 (9, 16) 1-24 1.73) 0-204 1-27 1.91) 0-247
N“:":‘t':‘e’ Mean
change Beta* 95%Cl p Beta* 95% ClI p
data (95% Cl)
available ?
Change in CD4 TAF 191 -12 (-44, 20) 0 - - 0 - -
count (cells/mm?®)
to 48 weeks TDF 213 39 (1, 76) 51 (-1,102) 0-052 30 (-22, 82) 0-262
among treatment (-23,
experienced ABC 122 26 (-27, 80) 38 100) 0-221 46 (-12,103) 0-113
0-1(-0-7,
TAF 173 0 - - 0 - -
Change in CD4% 0-9)
to 48 weeks TOF 192 20000, 49 (07,32) 0003 12 (01,25 0063
among treatment 3-0)
experienced -1 (-1- -1-
P ABC 94 0 11f51) 3 0-0 ( 11. 66)5’ 0992 -01  (-14,12) 0834

*Beta represents the mean difference in change in CD4 count/% to 48 weeks between those on TAF and those
on TDF/ABC

Adjusted estimates adjusted for: sex, country, born abroad from country of cohort, age at ART initiation, and
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at drug start: age, anchor drug class, previous AIDS diagnosis, viral load/treatment history, previous ART
change for failure and severe immunosuppression-for-age. CD4 analyses also adjusted for nadir CD4 prior to
and CD4 count/% at drug start.

Abbreviations: ABC: abacavir; Cl: confidence interval; c/mL: copies/mL; HR: hazard ratio; OR: odds ratio; p: p-

value; sHR: sub hazard ratio; TAF: tenofovir alafenamide; TDF: tenofovir disoproxil fumarate

Figure 1 — (a) Time to viral suppression (<50c/mL) among those not suppressed (250c/mL) at start

of TAF/TDF/ABC, and (b) time to viral failure
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(b)
20%
15%
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e
=
T 10%
©
>
5%
0%
T T T T T
0 48 96 144 192
Time since drug start (weeks)
= TAF == TDF == ABC
Number at risk
TAF 469 340 225 131 86
TDF 352 323 270 222 169
ABC 345 315 269 216 168

Abbreviations: ABC: abacavir; c/mL; copies/mL; TAF: tenofovir alafenamide; TDF: tenofovir disoproxil fumarate
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Table 3 — Rates of grade21 (overall and by marker) and grade23 (overall) treatment emergent laboratory events

TAF
Number with an

event; rate per 100PY

(95% CI1)
(N=366 with any
laboratory data)

TDF
Number with an
event; rate per
100PY (95% CI)
(N=241 with any
laboratory data)

TDF vs TAF

Unadjusted IRR
(95% Cl), p

Adjusted IRR
(95% CI), p

ABC
Number with an
event; rate per
100PY (95% CI)
(N=258 with any
laboratory data)

ABC vs TAF

Unadjusted IRR
(95% Cl), p

Adjusted IRR
(95% Cl), p

Any event of grade 21
HDL

LDL

Total cholesterol
Triglycerides
Serum creatinine
Serum phosphate
Serum calcium
ALP

ALT

AST
Haemoglobin

Fasting blood glucose

268; 83 (71, 97)
108; 17 (14, 21)
82; 13 (10, 16)
117; 20 (16, 24)
86; 12 (10, 16)
62; 10 (8, 14)
37;8 (6, 11)
12;2(1,4)
11;2 (1, 3)
45;7 (5,9)
33;5(3,7)
30;4 (2,5)

9;5(3,10)

183; 69 (58, 83)
80; 22 (17, 28)
37;8 (5, 11)
71; 14 (11, 17)
64;12 (9, 15)
23;5(3,7)
25;9 (6, 13)
9;3(1,5)
15;4.(2,6)
29;6(4,8)
38;10(7, 14)
31;5(4,8)

10; 11 (5, 21)

0-83 (066, 1-05),
p=0-126
1-28 (0-95, 1-74),
p=0-109
0-64 (043, 0-94),
p=0-022
0-68 (0-51, 0-92),
p=0:013
0-91 (0:65, 1-27),
p=0-576
0-43 (0-27, 0-68),
p<0-001
1-19 (0-69, 2-04),
p=0-541
0-98 (0-38, 2-52),
p=0-963
2:39(1-09, 5-24),
p=0-030
0-89 (0-56, 1-41),
p=0-607
2:04 (1-27,3-28),
p=0-003
1-64 (1-01, 2:67),
p=0-047
2-47 (0-92, 6-59),
p=0-072
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0-74 (0-56, 0-99),
p=0-046
1-29 (0-85, 1:96),
p=0-231
0-55(0:33, 0-91),
p=0:020
0-51 (0-35, 0-76),
p=0-001
0-77 (050, 1-18),
p=0-232
0-65 (0-35, 1-18)-
p=0-156
0-96 (0-46, 2-:00),
p=0-923
0-61 (0-20, 1-86),
p=0-382
1-12 (0-44, 2-81),
p=0-816
076 (0-41, 1-41),
p=0-380
158 (0-81, 3:09),
p=0-184
1-64 (0-75, 3-60),
p=0-219
2:13 (0-48, 9-49),
p=0-323

205; 58 (49, 69)
82;13 (11, 17)
69; 11 (9, 14)
104; 18 (14, 22)
70; 10 (8, 12)
44;7 (5, 9)
31;8(5,11)
8;2(1,3)
19;3(2,5)
22;3(2,4)
31;5(3,7)
22;2(2,4)

10; 5 (3, 9)

0-72 (0-58, 0-90),
p=0-003
0-81 (0:59, 1-10),
p=0-179
0-99 (0-71, 1-39),
p=0-973
0-96 (0-71, 1-28),
p=0-763
0-86 (0-62, 1-20),
p=0-378
0-56 (0-37, 0-85),
p=0-006
1-04 (0-63, 1:70),
p=0-877
0-80 (032, 1-97),
p=0-623
2-02 (1-00, 4-09),
p=0-051
0-47 (0-27, 0-82),
p=0-008
0-99 (0-59, 1-64),
p=0-966
0-82 (0-48, 1-40),
p=0-479
1-01 (0-37, 2:80),
p=0-982

0-69 (0-53, 0-88),
p=0-004
074 (0-50, 1:08),
p=0-117
0-89 (059, 1:34),
p=0-580
0-83 (060, 1:16),
p=0-274
0-73 (048, 1:12),
p=0-155
1-00 (0-61, 1-65),
p=0-986
0-88 (049, 1.55),
p=0-651
0-66 (0-17, 2:56),
p=0-548
0-93 (0-38, 2:23),
p=0-865
0-43 (0-23, 0-81),
p=0-009
0-62 (0-33, 1:18),
p=0-145
0-76 (0-37, 1-55),
p=0-450
0-53 (0-15, 1-87),
p=0-321
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0-94 (0-47,1-87), 075 (0-31, 1-83),
p=0-863 p=0-529

1.04 (0-55,1-98), 0-78 (0-37, 1-65),

Any event of grade 23 20;2:3 (15, 3:6) 13;2:1(1-2, 3:6) p=0-900 p=0-509

19;2-1(1:3,3:3)
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Abbreviations: ABC: abacavir; ALT: alanine aminotransferase; ALP: alkaline phosphatase; AST: asparate
aminotransferase; Cl: confidence interval; IRR: incidence rate ratio; HDL: high-density lipoprotein; N: number;
LDL: low-density lipoprotein; p: p-value; PY: person-years; TAF: tenofovir alafenamide; TDF: tenofovir
disoproxil fumarate.

Adjusted estimates adjusted for: sex, country, born abroad from country of cohort, age at ART initiation, and
at drug start: age, anchor drug class, previous AIDS diagnosis, viral load/treatment history, previous ART
change for failure and severe immunosuppression-for-age.

Rates of first events grade >3 by laboratory marker are not presented as there were insufficient numbers of
events to provide meaningful estimates. For TAF/TDF/ABC, the number of CYPLHIV with a grade 23 event
were: LDL, 3/2/7; total cholesterol, 2/0/3; triglycerides, 1/1/2; serum creatinine, 3/0/2; serum phosphate,
1/0/1; serum calcium, 1/2/3; ALT, 3/2/4; AST, 2/0/4; haemoglobin, 6/6/4; fasting blood glucose, 1/0/0. There

were no grade >3 events for HDL or ALP.

Figure 2 - Time to discontinuation for reasons other than simplification/optimisation and unknown

reason
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b
5 D‘}/’o_ T T T T T
0 48 96 144 192
Time since TAF/TDF/ABC start (weeks)
= TAF == TDF = ABC
Number at risk
TAF 577 408 272 168 104
TDF 428 365 296 233 180
ABC 426 367 314 255 197

Abbreviations: ABC: abacavir; TAF: tenofovir alafenamide; TDF: tenofovir disoproxil fumarate
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Graphical Abstract

Effectiveness and safety of tenofovir alafenamide fumarate (TAF)-based therapy compared to tenofovir disoproxil
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fumarate (TDF)- and abacavir (ABC)-based therapy in children and young people living with HIV in Europe

r Methods

Children and young people who started TAF,
TDF, ABC age 6 to <25 years from 12
European countries.

Virological outcomes: Cross sectional viral
suppression =50 copies/ml at 48 weeks; time
to suppression among those unsuppressed at
start; time to viral failure

Immunological outcemes: Mean change
in CD4 count to 48 weeks

Safety outcomes: Treatment emergent
laboratory events

Discentinuation: Accounting for competing
risks of discontinuation for
simplificationfoptimisation or unknown reason

©@ N® ¥ E

- Resulis

In analysis adjusted for key characteristics including age, anchor
drug and antiretroviral histary:

cd

Mo difference in proportion suppressed at 48 weeks
overall, but higher suppression on TDF than TAF among
those suppressed at drug start. Mo difference in time to
suppression among those unsuppressed at start, or time
to failure.

Mo difference in change in CD4 count to 48 weeks

Few patients had severe or life-threatening laboratory
events. No difference in the bone and renal markers
collected. Rates of lipid events on TAF were higher than on
TDF, but not ABC

Rate of discontinuation lowest on TAF

SUMMARY:: Virological outcomes were similar on TAF comparedto TDF and ABC. Rates of any grade

laboratory events were highest on TAF, driven by higher rates of lipid events.
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