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Summary Initiating antiretroviral treatment early in infancy results in a smaller blood HIV reservoir
until adolescence. Low HIV-DNA levels in children and adolescents correlated independently with

age of treatment initiation, protective HLA and low cumulative viremia since cART initiation.
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Abstract:

Background: Early combined antiretroviral therapy (cART) limits the total HIV-DNA load in children.
However, data on its impact in older children and adolescents remain scarce. This study aims to
compare HIV reservoirs in children (5-12 years) and adolescents (13-17 years) who started cART

before 6 months (early (E-)group) or after 2 years old (late (L-)group).

Methods: The ANRS-EP59-CLEAC study prospectively enrolled 76 HIV-1 perinatally-infected patients
who reached HIV-RNA<400 copies/mL less than 24 months after cART initiation, regardless of
subsequent viral suppression (E-group: 27 children, 9 adolescents; L-group: 19 children, 21
adolescents). Total and integrated HIV-DNA were quantified in blood and in-CD4+ T cell subsets. A
substudy assessed HIV reservoir inducibility after ex vivo peripheral blood mononuclear cells

(PBMCs) stimulation.

Results: Total HIV-DNA levels were lower in early- than late-treated patients (Children: 2.14 vs 2.87
log cp/million PBMCs, p<0.0001; Adolescents: 2.25 vs 2.74log, p<0.0001). Low reservoir was
independently associated with treatment precocity, protective HLA and low cumulative viremia since
CART initiation. The 60 participants with undetectable integrated HIV-DNA started cART earlier than
the other patients (4 vs 54 months, p=0.03). In those with sustained virological control, transitional
memory and effector memory CD4+T cells were less infected in the E-group than in the L-group
(p=0.03 and 0.02, respectively). Viral inducibility of reservoir cells after normalization to HIV-DNA

levels was similar between the groups.

Conclusions: Early cART results in a smaller blood HIV reservoir until adolescence, but all
tested participants had an inducible reservoir. This deserves cautious consideration for HIV

remission strategies.

Keywords: children, adolescents, HIV DNA, protective HLA, early ART
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Introduction

The impact of combined antiretroviral therapy (CART) on the Human Immunodeficiency
Virus (HIV) reservoir has been largely described in adults. Early cART limits circulating
HIV reservoirs, which is essential for remission strategies [1,2]. To date, the effect of CART
on the HIV reservoir in children infected by mother-to-child transmission has been described
by a decrease in total HIV-DNA in peripheral blood mononuclear cells (PBMCs) [3-5], with
immune benefits [6]. Indeed, the more rapidly viral suppression is achieved, lower is the
reservoir [5,7-11,12,13]. In general, total HIV-DNA inversely correlates with the time spent
with undetectable viremia [13], and very early initiation of antiretroviral therapy (in the first
days or months of life) has been associated with undetectable HIV-DNA levels in blood
CD4+T cells or negative serological tests in some children [8,10,13-17]. Nonetheless, few
data on the long-term benefit of early cART initiation for children after the age of 2 and in

adolescents are available.

In this context, the ANRS-EP59-CLEAC study aimed to determine the influence of the age at cART
initiation, namely, <6 months of age (“Early group” - E) versus 224 months of age (“Late group” -L),
on the blood HIV reservoir of a large group of well-characterized perinatally HIV-1-infected children
and adolescents who achieved initial control of viral replication. Because poor adherence is frequent
in pediatric patients and viral rebounds impact the HIV reservoir, the participants were not selected
on the basis of sustained or transient viral control. We also aimed to investigate the influence of the
age at cART initiation on the contribution of CD4+T cell subsets in the HIV reservoir and to determine
whether PBMCs constitute an inducible blood HIV reservoir in a subset of patients with sustained

virological control.

LZ0Z dunr 9| Uo Jasn unajsed Isu| Ad £€52909/1.£61BEID/PIV/EE0 L 0 L/10P/SI0IIE-00UBADE/PIO/WOd"dNodlWapese)/:Sdjy Wolj papeojumoq



Materials and methods

Study population.

The CLEAC study included HIV perinatally infected patients between 5 and 17 years old
who were diagnosed before 13 years and followed in the Paris area. The inclusion criteria
were as follows: started antiretroviral treatment before 6 months or after 24 months of age
and achieved initial virological success (HIV-RNA<400 copies/mL in the 24 months after
CART initiation), regardless of subsequent viral suppression. The patients were divided into
two groups: Children (5-12 years old) and Adolescents (13-17 years old). The subjects gave
approval for participation if at an age to do so; otherwise, their parents or legal guardians
provided informed written consent to participate in the study. Those for whom samples were
collected for HIV diagnosis at birth and in the first week of life were considered to have in
utero infection if the HIV genome was detected in the sample collected in the first 7 days of

life and intrapartum infection if the HIVV genome was detected after 7 days of life.

Blood samples were collected between June 2016 and January 2018. Using 50 mL of blood
collected six months later, a substudy was performed to characterize the HIV reservoir among
sorted PBMC subpopulations in children/adolescents weighing >45 kg and having continuous
viral suppression (=90% of the HIV-RNA measures <400 copies/mL) since first initiating

CART.

HIV DNA quantification.

Total cell-associated HIV-DNA in blood and CD4+T cell subsets was quantified using
ultrasensitive real-time PCR (Biocentric, France) [18-21]. The entire HIV-DNA extract was
tested using two to four PCRs. The results are reported as either the actual HIV-DNA copy

numbers/million PBMCs or as an estimated value calculated as 50% of the quantification
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threshold value when the HIV-DNA was lower than the threshold. The thresholds varied
according to the available cell numbers and were calculated for each assay (median 15

copies/million PBMCs, range 4-24) [20,21].

Integrated HIV-DNA was quantified using ultrasensitive Alu-PCR [22]. The thresholds
varied according to the available cell numbers and were calculated for each assay (median 15

copies/million PBMCs, range 4-30).

Cumulative viremia.

Cumulative viremia was defined as the area under the curve of HIV-RNA load over time and
was estimated as previously described [23]. To study the association of HIV-DNA with
overall exposure to the virus independently of age and duration of infection, we calculated
normalized cumulative viremia since CART and the time proportion exposed to viral loads

above 400 copies/mL since birth.

Ultrasensitive HIV-RNA quantification was performed using 2 mL plasma from participants

of the substudy [19].

Immunologic variables.

CD4+ and CD8+T cell subsets in fresh blood were quantified by flow cytometry [24]. Naive cells were
defined as CD45RA+CCR7+ and activated cells as HLA-DR+CD38+. Cytomegalovirus serology
(ImmunoglobulinsG) was performed using a LiaisonXL (Diasorin, Italy). Second-field (four-digit)-
resolution HLA-B genotyping was performed using Luminex reverse PCR sequence-specific

oligonucleotides (Canoga Park, CA).
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Cell sorting for the substudy.

Cryopreserved PBMCs were thawed, with viability above 80%, and depleted of CD8+ cells.
Sorting was performed as described [20,21] with five laser beams FACSAria (Becton-
Dickinson) and a BSL3 (CyPS platform). Resting (CD25-CD69-HLADR-) CD4+ T cells
were subsorted into CD45RA+CCR7+CD27+ Naive (TN), CD45RA-CCR7+CD27+ (TCM),
CD45RA-CCR7-CD27+ transitional memory (TMT) and CD45RA-CCR7-CD27- Effector-
memory (TEM) T cells. The cell numbers varied from 0.004 to 0.4 million cells among the

subsets and patients, and the purity of the sorted subsets was >90%.

Amplification of HIV-1 from PBMCs to assess the presence of an inducible reservoir

(substudy).

A fraction of the same PBMCs samples used for cell sorting was cultured in 10% FCS-
RPMI1640 medium for 13 days after stimulation on Day 0 with anti-CD3/anti-CD28/1L-2
(Roche, 5 mg/mL). Viral production in the supernatants was measured using real-time PCR
HIV-RNA (Biocentric, France). The viral production capacity is expressed as the ratio
between the HIV-RNA copies in the supernatants and the level of HIV-DNA measured on

Day 0 of culture.

Statistical analysis.

Wilcoxon, Kruskall-Wallis, Mann-Whitney and Spearman tests were employed. Results
under the threshold were considered at half the threshold for statistical analyses. Univariate
and multivariate linear regression models were generated, and univariate and multivariate
analyses were performed to determine factors associated with HIV-DNA level. For each
dependent variable, we first assessed the association with age at CART initiation in the two

age groups (children and adolescents) as well as interactions between age at CART initiation
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and age at inclusion. Factors associated with HIV-DNA levels were assessed for the entire

group, as the interaction was not significant.

Results

We prospectively enrolled 76 participants: 27 children and 9 adolescents in the Early group
and 19 children and 21 adolescents in the Late group. Their characteristics are presented in
Table 1. All participants were on ART, with a good viro-immunological status (83% were

virologically suppressed, and 92% had a CD4+T cell count>500 cells/pL).

Early treatment initiation was associated with low levels of total HIV-DNA in children
and adolescents (Table 2). The median total HIV-DNA levels of the E-group were
significantly lower than those of the L-group (2.17 vs 2.95 log copies/million PBMCs,
respectively, p<0.0001). Moreover, an association between early treatment initiation and
lower total HIV-DNA levels was observed in both age groups: medians [interquartile range
(IQR)] 2.14 log [1.34-2.52] vs 2.87 log [2.82-3.08], respectively; p<0.0001 in children;
medians [IQR] 2.25log [1.29-2.74] vs 2.98 log [2.78-3.20], respectively; p=0.019 in

adolescents (Figure 1).

Total HIV-DNA also correlated with some demographic and immune genetic
parameters and virological history (Table 2). Compared to the adolescents, the children
exhibited a trend of a lower total HIV-DNA load (medians 2.61 vs 2.86 log copies/million
PBMCs, p=0.07). No difference according to the geographic origin of the mothers was
observed. Interestingly, protective HLA alleles (HLA-B*27 and/or B*57:01 and/or B*57:03)

were associated with significantly lower HIV-DNA (1.69 log) than deleterious (HLA-
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B*35:02 and/or B*35:03 and/or B*53:01 and/or B*58:02) (2.97 log) and neither protective

nor deleterious HLA alleles (2.69 log) (p=0.03).

Participants with a viremia <50 copies/mL at the time of the study had significantly lower
HIV-DNA than the other subjects (p=0.0005). Overall, total HIV-DNA correlated positively
with the duration of viral load greater than 400 copies/mL since birth (R=0.64, p<0.0001) and

with normalized cumulative viremia since CART initiation (R=0.29, p=0.012).

Although the total HIV-DNA level did not correlate with the CD4+T cell count, CD4+/CD8+
ratio, or CD4+ nadir, it correlated negatively with the percentage of naive cells among
CD8+T cells (R=-0.45, p<0.0001) and positively with the percentage of activated HLA-
DR+CD38+ memory CD8+T cells (R=0.29, p=0.0225). The total HIV-DNA load was

significantly higher when the patient carried antibodies against Cytomegalovirus (p=0.008).

In order to determine the parameters independently associated with the total HIV-DNA
level, we performed different multivariate analyses: a full model including the normalized
cumulative viremia since CART initiation as a variable, and a reduced model without this
variable to test the influence of current HIV-RNA<50 copies/mL which is highly correlated
with cumulative viremia (median 2 vs 21 copies-year in patients with and without HIV-
RNA<50 copies/mL, respectively, p <0.0001). According to the full model on the entire
population, early cART and cumulative viremia were independently associated with lower
HIV-DNA levels (respectively p<0.0001, p=0.0020) (Table 3). When restricting the analysis
to the 63 patients with current HIV-RNA<50 copies/mL, early cART, cumulative viremia
and protective HLA alleles were independently associated with lower HIV-DNA levels
(Table S1). In the reduced model, we found early cART and current HIV-RNA<50

copies/mL to be independently associated with lower HIV-DNA levels (respectively
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p<0.0001, p=0.0024). Similar results were observed when considering children only, with an
additional association of HLA group with HIV-DNA levels (p=0.0083) in both full and
reduced models (Table 3). As only one adolescent carried a protective HLA allele, we were

not able to evaluate a potential association with HLA group in this age subgroup.

When normalized cumulative viremia since cCART (not influenced by the age of treatment
initiation) was replaced by the time proportion with HIV-RNA>400 copies/mL since birth
(highly influenced by the age of treatment initiation) in the model for the entire population,
early treatment, shorter cumulative duration of viremia >400 copies/mL and current HIV-
RNA<50 copies/mL were associated with lower HIV-DNA levels (p=0.0104, 0.0047 and
0.0024, respectively) (Table S2). Globally, the different models showed that early cART,
virologic history (cumulative viremia since cART or current HIV-RNA and shorter
cumulative duration of viremia >400 copies/mL) and protective HLA alleles influenced the

current level of total HIV-DNA.

By restricting the analysis to the E-group, we observed that protective HLA alleles and a low
normalized cumulative viremia since CART were significantly associated with a low HIV-
DNA level (Table S3). Moreover, by considering the E-group and children and adolescents
with no detectable HIV-RNA at the time of enrollment, the 13 patients who started cCART
before two months of age had a significantly lower total HIV-DNA load than the 17 who
started cART between two and four months of life (median 1.46 log vs 2.16 log, p=0.0069).

No association for the L-group was detected (Table S4).

Integrated HIV-DNA. Regarding integrated HIV-DNA, the level was below the limit of
detection for 59 participants and was between 1.58 and 3.88 log copies/million PBMCs for 17
participants (Table 1). The former group started continuous CART earlier than the latter group

(at 4 vs 54 months of age, respectively, p=0.0316). In addition, there was a trend toward a
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lower total HIV-DNA level when integrated HIV-DNA was not detected (2.70 vs 2.88 log

copies/million PBMCs, p=0.09).

Contribution of CD4+T cell subsets to the HIV reservoir. In a substudy including nine
participants (4 E-group, 5 L-group; 1 child, 8 adolescents) (median total HIV-DNA (range):
2.78 (1.53-3.21 log), we next assessed the contribution of CD4+T cell subsets to the HIV
reservoir. The current viremia was <10 copies/mL in all but one subject (45 copies/mL).
HIV-DNA was detected and quantified in all subsets, except in 3 TN and 1 TCM subsets with
<20,000 cells studied. Overall, HIV-DNA levels were significantly lower in TN cells (median
2.65 copies/million cells) than in each subset of memory cells (TCM, 3.57 copies/million
cells, p=0.031; TMT, 3.87 copies/million cells, p=0.028, TEM, 3.66 copies/million cells,
p=0.008). When separating the E-group and L-group, TMT and TEM subsets were
significantly less infected in the former group than in the latter group (3.44 vs 4.03 log,
p=0.03 and 3.22 vs 3.96 log, p=0.02, respectively). No difference between groups for TN and
TCM subsets was observed, some thresholds were high because of the small number of

available cells (Figure 2).

We then calculated the contribution of each infected CD4+T subset to the total HIV reservoir
by integrating the frequency of resting CD4+T cell subsets in blood and found that TN
(median: 5%) contributed significantly less to the HIV reservoir than TCM (33%, p=0.0052),
TMT (27%, p=0.0014) and TEM (23%, p=0.0027). Additionally, TN contributed
significantly less than pooled memory cells for both the E- and L-groups (p=0.029 and 0.008,
respectively). When considering each of the memory subsets separately, TN subsets
contributed significantly less than TCM, TMT and TEM subsets in the L-group, but no

significant difference was observed in the E-group (Figures 3). Moreover, there was no
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difference between the E-group and the L-group with regard to the contribution of each

subset.

Children and adolescents have an inducible blood HIV reservoir. For all 9 patients
participating in the substudy, PBMCs were able to produce HIV-RNA after ex vivo activation
(median: 2.74 log copies/mL supernatant, range: 2.28-5.17 log). Nonetheless, when the
results were normalized by the number of HIV-DNA copies per well of culture, there was no
difference between the E- and L-groups (medians: 1.48 vs 7.51 HIV-RNA copies/HIV-DNA

at peak, respectively, p=0.56).

Discussion

This is the first large study to describe the HIV reservoir in children and adolescents and
associate data on the ranges of total and integrated HIV-DNA levels, the inducibility of the

HIV reservoir and the contribution of different CD4+T cell subsets to this reservoir.

Importantly, this is also the first large study describing the benefits of early CART initiation
on the HIV reservoir in children after the age of 5 as well as in adolescents in which subjects
were not selected based on criteria of sustained viral control since CART initiation. Low
levels of total HIV-DNA were associated with treatment in the first six months of life,
independent of current age. The benefit of early initiation of cART on the blood HIV
reservoir was even observed in adolescents, who tend to have a high risk of poor treatment
adherence. Interestingly, some early-treated children and adolescents achieved total HIV-
DNA levels as low as those observed in adults with spontaneous or posttreatment HIV

control [2]. This benefit of early treatment was also observed for another reservoir biomarker:
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the level of stable integrated forms. Indeed, integrated HIV-DNA was more often below the

threshold of quantification in participants receiving CART since a younger age.

Moreover, protective HLA alleles were independently associated with lower total HIV-DNA
levels, even when analysis was restricted to patients treated early (Table S3). Interestingly,
this association, previously described during natural history [19], was observed in children

and adolescents after years of CART.

Total HIV-DNA levels were also independently associated with overall exposure to HIV
(expressed as the cumulative viremia since cART initiation or the duration of detectable
viremia since birth; the latter is highly influenced by the age of treatment initiation, but
cumulative viremia under cART is not), specifying previous results [25,26]. Furthermore, the
current viremia was independently associated with the total HIV-DNA load only when
cumulative viremia was not included in the models, reflecting that current detectable viremia
was often associated with previous periods of viremia since cART, except during specific
periods such as adolescence. In fact, during adolescence, HIV-DNA was independently
associated with current viremia and with the duration of detectable viremia since birth. Links
between deleterious or protective HLA alleles and the level of total HIV-DNA were found in
children and adolescents even after years of effective CART. In addition, high HIV-DNA
levels were associated with seropositivity for Cytomegalovirus, which could reflect either
enhanced HIV seeding of cells activated by CMV-infection or the higher CMV prevalence in
L-group than in E-group. High HIVV DNA levels were associated with lower naive CD8+T
cell percentages and higher levels of activated memory CD8+T cells. Additional analyses are
consistent with active HIV replication driving memory CD8 T cell expansion and activation

(manuscript in preparation). This correlation of total HIV-DNA with key immune parameters
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of HIV pathogenesis underlines its clinical relevance in children and adolescents, as

extensively described in adults [2] and untreated children [27].

Nevertheless, despite this early treatment and low reservoir, the HIV reservoir was inducible
in all children and adolescents evaluated, as previously shown in children [28]. This
inducibility is congruent with recent data describing some rare intact HIV proviruses that
persist in children seven to nine years after initiation of antiretroviral therapy in the first year
of life [29]. Interestingly, the ability to reactivate was linked to the HIV-DNA level, as
previously described in adults [30], and did not differ between the E- and L-groups after
normalization to HIV-DNA levels. In this study, reduced viral inducibility of cells in patients
treated since the time of primary infection compared with those treated later was not
observed. Further larger studies are needed to confirm these results and assess the infectiosity

of the induced virus.

In participants with long-term viral suppression while on cART, TN were less infected than
memory CD4+T cells and contributed less to the HIV reservoir than each of the explored
memory CD4+T cell subsets (TCM, TMT and TEM cells), as previously described in adults
treated since the time of primary infection or the chronic stage [31,32]. Regardless, relative
protection of TN with high proliferative ability and a long half-life was observed in both the
E- and L-groups. TMT and TEM cells were less infected in the E-group than in the L-group.
Palmer recently showed that TEM cells in adults harbor proviruses genetically identical to
viral sequences derived from pre- and on-therapy plasma samples and that these TEM are
capable of encoding infectious HIV-1 [33]. Such data are lacking in children and adolescents;
however, considering the data for adults, the lowest level of infection of TEM subsets in

early-treated participants might explain the observed benefits on the HIV reservoir. No
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difference between the two groups was observed for the other subsets, but there were only a

few participants in this substudy.

In conclusion, this study reports extended viral characterization of the blood HIV reservoir
(total and integrated HIV-DNA, contribution of different resting CD4+T cell subsets,
inducibility of reservoir) in children and adolescents treated early or late after perinatal HIV
infection and not selected for the control of viremia afterwards. These data emphasize that
initiating CART early in infancy and achieving viral suppression in the first months of life
limit the HIV reservoir in children, and this effect is also observed in the long term in
adolescents. The findings reinforce the clinical benefit of a very early diagnosis and effective
therapy in children. Early-treated patients may be good candidates for HIV remission
strategies to limit cART duration. Nevertheless, ‘normalized levels of HIV reservoir
inducibility were similar in the E- and L-groups, and this observation deserves further and

cautious consideration.
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Figure legends

Figure 1. Total HIV-1 DNA levels (logy, copies/10° PBMCs) in children and adolescents according to
the time of treatment initiation. Early-treated patients (E) are indicated by blue symbols and late-
treated patients (L) by red symbols. Circles represent children and squares adolescents. Filled
symbols, numbers of cell HIV-DNA copies; open symbols, levels below the threshold of detection

calculated for each assay according to the number of cells available.

Figure 2: Total HIV-DNA levels in blood resting CD4+ T-cell subsets. Total HIV-DNA
was quantified in sorted resting CD25+CD69+-HLA-DR CD4+ T-cell subsets (TN: naive
CD4+ T cells, TCM: central memory CD4+ T cells, TMT: transitional memory T cells, TEM:

effector memory T cells) by ultrasensitive real-time polymerase chain reaction, and the result

is expressed as cell HIV-DNA copies/lO6 cell subsets. Four patients from the early group (E:
circles) were compared with 5 patients from the late group (L: squares). Filled symbols,
numbers of cell HIV-DNA copies; open symbols, levels below the threshold of detection
calculated for each assay according to the number of cells available. The Mann-Whitney test
was used to compare groups. Same results were obtained when levels below the detection

limit were set as the detection limit or half of the detection limit.

Figure 3. Contribution of CD4+ T-cell subsets to total cell HIV-DNA in children/adolescents
with long-term viral suppression while on cART in the E- and L-groups. Only significant
differences are shown. The Mann-Whitney test was used to compare groups. TN: naive CD4
T cells, TCM: central memory CD4 T cells, TMT: transitional memory T cells, TEM:

effector memory T cells.
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Table 1. Patient characteristics

Early Late All
(n=36) (n=40) (n=76)
Children Adolescents Children Adolescents
(n=27) (n=9) (n=19) (n=21)
Age at first cART (months) 2 2 54 92 25
(median {1QR) [0;3] [0;2] [49;80] [55;136] [2;78]
Male sex % (n) 33(9) 44 (4) 42 (8) 67 (14) 46 (35)
Geographic origin % (n)
Europe 11 (3) 11 (1) 15 (3) 19 (4) 14 (11)
Sub-Saharan Africa 74(20) 78 (7) 74 (14) 76 (16) 75 (57)
Other 15 (4) 11 (1) 11 (2) 5(1) 11 (8)
Place of birth % (n)
France 93 (25) 100 (9) 26 (5) 29 (6) 59 (45)
Sub-Saharan Africa 0(0) 0(0) 63 (12) 57 (12) 32 (24)
Other 7(2) 0 (0) 11 (2) 14 (3) 9(7)
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Age (years) at evaluation 9 15 8 15 11
(median [IQR]) [6;11] [14;16] [7;10] [13;15] [8;14]
HLA % (n)
Protective 15 (4) 0 (0) 5.3(1) 5(1) 8 (6)
Deleterious 18.5(5) 44 (4) 26.4 (5) 47.5 (10) 31.5(24)
Protective + deleterious 3.5(1) 0(0) 5.3(1) 0(0) 2.5(2)
None 63 (17) 56 (5) 63 (12) 47.5(10) 58 (44)
On cART % (n) 100 (27) 100 (9) 100 (19) 100 (21) 100 (76)
Current HIV RNA < 50
copies/mL

89 (24) 67 (6) 89 (17) 76 (16) 83 (63)
% (n)
CD4+ T-cell count/puL 951 840 1009 740 856
(median [IQR]) [725;1320][713;1078] [745;1527] [622;1092]  [622;1092]
Total HIV-DNA (Log) 2.14 2.25 2.87 2.98 2.74
(median [IQR]) [1.25;2.52][1.29;2.73] [2.82;3.09] [2.78;3.20] [2.20;3.09]
Integrated HIV-DNA
% positive (n) 18.5(5) 11.1(1) 26.3 (5) 29 (6) 22 (17)
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CMV seropositivity 70.4(19) 77.8(7) 89.5(17) 95.2 (20) 82.9 (63)

% (n)
CMV IgG titer (UA/mL) 98.7
60.6 102.0 94.6 104.0
(median [IQR]) [2.5;100.0][73.3;109.0] [57.4;118.0] [74.6;124.0] [73.9;116.5]

Protective HLA alleles: HLA-B*27 and/or B*57:01 and/or B*57:03; Deleterious HLA: HLA-B*35:02

and/or B*35:03 and/or B*53:01 and/or B*58:02.
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Table 2: Univariate analysis of parameters associated with total HIV-1 DNA level in PBMCs

N Median [IQR] or Pearson Regression coefficient p value
correlation coefficient
Treatment initiation
Early 36 2.17 [1.27;2.61] -0.90 <0.0001
Late 40 2.95[2.80;3.15] Reference
Demographics
Sex
Male 35 2.84 [2.37;3.20] 0.23 0.16
Female 41 2.66 [1.93;3.04] Reference
Age
13-17 years 30 2.861.93;2.94] 0.32 0.07
5-12 years 46 2.61 [1.98;2.94] Reference
Sub-Saharan African
Origin
No 19 2.68 [2.20;2.82] 0.05 0.80
Yes 57 2.84[2.21;3.11] Reference
Immuno-genetics
HLA
Protective 6 1.69[0.98;2.95] 0.28 0.03
Deleterious 24 2.97 [2.36;3.19] -0.72
Protective + deleterious 2 2.3[1.73;2.87] Reference
None 44 2.69[2.17;2.95] -0.18
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Virological status

Current HIV RNA > 50
copies/mL

Yes 13 3.19 [2.84;3.23] 0.62 0.0005

No 63 2.67 [1.93;2.95] Reference
Normalized cumulative 76 0.29 0.0113 0.012
viremia since cART
Time proportion with HIV 76 0.64 1.58 <0.0001
RNA >400 copies/mL
since birth to period
previous to inclusion

Immunologic status

Current CD4 T cell count 76 -0.07 -0.0001 0.57
Current CD4/CDS8 ratio 76 -0.19 -0.2 0.11
CD4 nadir while on 76 -0.06 -0.00013 0.56
treatment
Proportion of time with 76 0.15 0.49 0.21

CD4 <25% since cART

Protective HLA alleles: HLA-B*27 and/or B*57:01 and/or B*57:03; Deleterious HLA: HLA-B*35:02

and/or B*35:03 and/or B*53:01 and/or B*58:02.
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Table 3: Multivariate linear regression models to determine factors associated with HIV-DNA level,
including the normalized cumulative viremia since cART.

CHILDREN ADOLESCENTS WHOLE POPULATION
FULL MODEL REDUCED MODEL FULL MODEL REDUCED MODEL FULL MODEL REDUCED MODEL
Regression| Confident Regression | Confident Regression | Confident Regression | Confident Regression| Confident Regrassion Confident
Coefficient | Interval | P Value | Coefficient | Interval | P Value | Coefficient | Interval | P Value | Coefficient | Interval | P Value | Coefficient | Interval | P Value | Coefficient Interval | P Value
Age Group 1317 Ref Ref 0.01 027026 0.855 008 036013 0.551
0512 Ref . Raf . . . . Raf Ref .
Treatment Gi Late 0.88 0.58,1.17 | <0001 080 | 047:1.13 <.0001 0984 | 0.481.39 0.0003 083 | 047;1.38 0.0003 0.92 0.68,1.17 | <0001 088 0.62;1.13 | <0001
Early Ref Ref Ref Ref Ref Ref
HIV RNA <50 No 0.05 0.48:0.60 | 0.840 053 001105 0.046 046 | 011,103 0.109 062 012111 0.017 0.25 012,063 0.178 055 020,090  0.002
Yes Ref . Ref . Ref . Ref Ref Ref .
HLA Group |Daleterious|  0.20 0.008 019 | 0.21;0.58 0.032 013 | 058,034 0642 005 | D49,040 0.761 0.03 0.24;0.30 | 0.100 007 0.22,0.36 0.140
Protective 0.75 . 072 125019 . 037 | 079154 . 038 | 0.79:1.55 055 | -0.98:-0.11 052 0.99:-0.05
Both 005 | 075085 . 014 | 0.93,0.65 . . . 0.07 0.81,0.66 015 | 0.93,0.83
None Ref . Ref Ref . Ref Ref Ref
Normalized 0.01 001:0.02 | 0.001 001 0.01:0.03 0.262 . 0.01 0.01:002 | 0.002
cumulative
viremia
since cART

Protective HLA alleles: HLA-B*27 and/or B*57:01 and/or B*57:03; Deleterious HLA: HLA-B*35:02

and/or B*35:03 and/or B*53:01 and/or B*58:02.
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