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p = 0.025

Early ART initiation after perinatal HIV infection is associated with a markedly 
reduced pool of genetically intact proviruses. Importantly, we described here 
some early-treated children and adolescents reaching undetectable levels of 
intact HIV DNA in blood. Participants with this profile may be the best 
candidates for success in future HIV cure strategies.

Caroline Charre1,2, Adeline Melard1, Florence Buseyne3, Jérôme Le Chenadec4, Albert Faye5, Valérie Marcou6, Marie-Dominique Tabone7, 
Josiane Warszawski4,8, Pierre Frange2,9,10,11, Véronique Avettand-Fenoël1,12,13, ANRS-MIE-EP59 CLEAC Study group. 

 Impact of Early Treatment Initiation After Perinatal HIV Infection
 on Intact Provirus Levels

DISCUSSION AND CONCLUSIONS 
• Early ART initiation after perinatal HIV-1 infection is 
associated with less frequent detectability of the intact HIV 
reservoir during childhood, but this association was not 
observed during adolescence, possibly due to the limited 
sample size in this subgroup. Nevertheless, undetectability of
intact HIV DNA in blood can be reached by a substancial
propor8on of aviremic early-treated children and adolescents.
Participants with this profile may be the best candidates for 
success in future HIV cure strategies.

• In children, the long-term benefit of early ART appears to 
depend on sustained viral suppression, as viral replication 
over time may contribute to reservoir replenishment. 
However, a trend toward lower intact reservoir detectability 
persisted in early-treated children after adjustment for 
cumulative viremia. Although not statistically significant, this 
finding is consistent with a possible independent and lasting 
protective eHect of early ART, warranting confirmation in larger 
studies.

• Considering all participants, early treatment is 
associated with a lower intact reservoir size. These findings 
are consistent with previous observations in neonates 
showing a profound restriction of intact proviruses following 
very early treatment initiation (Garcia-Boncano et al. Sci Transl 
Med. 2019) and extend prior results demonstrating durable 
reductions in total HIV DNA among early-treated children and 
adolescents (ANRS-MIE-EP59-CLEAC study, Avettand-Fenoel 
et al. CID. 2021).

ADDITIONAL KEY INFORMATION
Author Contact Information: caroline.charre@aphp.fr
Funding: The ANRS-EP59-CLEAC study has been funded by the ANRS-EID 
(French Agency for Research on AIDS, viral hepatitis and emerging infectious 
diseases). Clinical Trial Registration: ClinicalTrials.org, identifier NCT02674867
Study authors would like to acknowledge study participants and their parents for 
their contribution.

RESULTS
• Detection of intact proviruses was observed across all HIV-1 subtypes analyzed, expect one CRF18-cpx (Fig 
2a). 
• In children, the proportion of participants with detectable intact proviruses was higher in late-treated (13/18) 
than in early-treated (7/22) (crude OR=5.57 [1.50-23.74]; p=0.01; Fig 2b). Children with detectable intact HIV 
DNA had higher normalized cumulative viremia over the 5 previous years (crude OR=1,07 [1.02-1.12]; p=0.002), 
than children with undetectable intact HIV DNA. In multivariable analysis including both cumulative viremia 
and timing of ART initiation, cumulative viremia remained independently associated with detectable intact HIV 
DNA (adjusted OR=1.05 [1.01-1.10]; p=0.029), whereas the association with ART initiation timing was 
attenuated and no longer statistically significant (adjusted OR=3.84 [0.87-16.98]; p=0.08).
• In adolescents, detection of intact proviruses was not associated with early treatment (Fig 2b).
• In all participants, when detectable, intact provirus levels were higher in late- compared with early-treated 
individuals (median 2.01 vs 1.67 log₁₀ copies/10⁶ PBMCs; p=0.047), although this diHerence was not significant 
when children and adolescents were analyzed separately (Fig. 2c). Similarly, defective provirus levels were 
significantly higher in late-treated participants (2.97 vs 2.30 log₁₀ copies/10⁶ PBMCs; p<0.001). This  diHerence 
remained significant when children (2.92 vs 2.29; p=0.002) and adolescents (2.97 vs 2.47; p=0.019) were 
analyzed separately (Fig 2d). 

837

BACKGROUND 
Early ART (antiretroviral therapy)  initiation in individuals with 
perinatal HIV-1 infection significantly reduces the overall 
reservoir size. However, few studies assessed its impact on 
reservoir composition, particularly genetically intact, potentially 
replication-competent proviruses. From the ANRS-MIE-EP59-
CLEAC study (Frange et al. Front Immunol. 2021), we 
investigated whether early ART initiation aHects reservoir 
intactness during childhood and adolescence.

METHODS
This cross-sectional study included children (5-12 years) and 
adolescents (13-17 years) who initiated ART either early (<6 
months of age) or late (≥24 months of age) after birth and 
achieved initial plasma viral load [pVL] <400 copies/mL within 24 
months after ART initiation. Among participants with a pVL <200 
copies/mL at sampling, intact and defective HIV proviruses were 
quantified in peripheral blood mononuclear cells (PBMCs) using 
an adapted intact proviral DNA assay (IPDA) to cover all HIV 
subtypes (Mchantaf et al. Comm med. 2026) (Fig 1). Proviral 
detection and levels were compared between early- and late-
treated groups using Fisher’s exact test for categorical variables, 
and the Mann-Whitney U test for continuous variables. Crude 
and adjusted odds ratios were estimated using logistic 
regression models. Sex-stratified analyses were not performed 
due to limited sample size.

PLAIN LANGUAGE SUMMARY
After mother-to-child transmission, starting HIV 
treatment early in life is associated with restriction of 
proviruses potentially capable of fueling viral production 
later on, particularly in children with sustained viral 
control.
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Figure 2 | Characterization of reservoir intactness. (a) Proportion of samples with detectable intact proviruses according to HIV-1 subtype, as identified from RT 
sequences obtained from 55 of 60 participants. The other CRFs category includes CRF04-cpx (n=1), CRF06-cpx (n=1), CRF12-01B (n=1), CRF18-cpx (n=1), CRF25-
cpx (n=1). (b) Proportion of children and adolescents with detectable intact proviruses by timing of ART initiation. (c) Levels of detected intact proviruses with median 
and IQR according to the timing of ART initiation: early (<6months) vs late (>24months). (d) Levels of defective proviruses with median and IQR according to the 
timing of ART initiation: early (<6months) vs late (>24months). Children are represented in blue and adolescents in pink.
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Figure 1 | Study design. Children and adolescents initiating ART either early (<6 months of age) or 
late (≥24 months of age) were included. Intact and defective HIV proviruses were quantified by IPDA 
in PBMCs collected during childhood or adolescence, provided plasma viral load was <200 copies 
(cp)/mL at sampling.
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