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Initiating antiretroviral treatment early in infancy has long-term benefits on the HIV reservoir in late childhood and adolescence
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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.
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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 [START_REF] Hocqueloux | Long-term antiretroviral therapy initiated during primary HIV-1 infection is key to achieving both low HIV reservoirs and normal T cell counts[END_REF][START_REF] Avettand-Fenoel | Total HIV-1 DNA, a Marker of Viral Reservoir Dynamics with Clinical Implications[END_REF]. 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) [START_REF] Rossi | Biphasic decay of cell-associated HIV-1 DNA in HIV-1-infected children on antiretroviral therapy[END_REF][START_REF] Saitoh | Longitudinal analysis of lymphocyte ratios and HIV-1 intracellular DNA levels in children[END_REF][START_REF] Moragas | Impact of the time to achieve viral control on the dynamics of circulating HIV-1 reservoir in vertically infected children with long-term sustained virological suppression: A longitudinal study[END_REF], with immune benefits [START_REF] Garcia-Broncano | Early antiretroviral therapy in neonates with HIV-1 infection restricts viral reservoir size and induces a distinct innate immune profile[END_REF]. Indeed, the more rapidly viral suppression is achieved, lower is the reservoir [START_REF] Moragas | Impact of the time to achieve viral control on the dynamics of circulating HIV-1 reservoir in vertically infected children with long-term sustained virological suppression: A longitudinal study[END_REF][START_REF] Persaud | Dynamics of the resting CD4(+) T-cell latent HIV reservoir in infants initiating HAART less than 6 months of age[END_REF][START_REF] Persaud | Influence of age at virologic control on peripheral blood human immunodeficiency virus reservoir size and serostatus in perinatally infected adolescents[END_REF][START_REF] Van Zyl | Early Antiretroviral Therapy in South African Children Reduces HIV-1-Infected Cells and Cell-Associated HIV-1 RNA in Blood Mononuclear Cells[END_REF][START_REF] Martinez-Bonet | Establishment and Replenishment of the Viral Reservoir in Perinatally HIV-1-infected Children Initiating Very Early Antiretroviral Therapy[END_REF][START_REF] Uprety | Human Immunodeficiency Virus Type 1 DNA Decay Dynamics With Early, Long-term Virologic Control of Perinatal Infection[END_REF][START_REF] Kuhn | Age at antiretroviral therapy initiation and cell-associated HIV-1 DNA levels in HIV-1-infected children[END_REF][START_REF] Tagarro | Early and Highly Suppressive Antiretroviral Therapy Are Main Factors Associated With Low Viral Reservoir in European Perinatally HIV-Infected Children[END_REF]. In general, total HIV-DNA inversely correlates with the time spent with undetectable viremia [START_REF] Tagarro | Early and Highly Suppressive Antiretroviral Therapy Are Main Factors Associated With Low Viral Reservoir in European Perinatally HIV-Infected Children[END_REF], 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 [START_REF] Persaud | Influence of age at virologic control on peripheral blood human immunodeficiency virus reservoir size and serostatus in perinatally infected adolescents[END_REF][START_REF] Martinez-Bonet | Establishment and Replenishment of the Viral Reservoir in Perinatally HIV-1-infected Children Initiating Very Early Antiretroviral Therapy[END_REF][START_REF] Tagarro | Early and Highly Suppressive Antiretroviral Therapy Are Main Factors Associated With Low Viral Reservoir in European Perinatally HIV-Infected Children[END_REF][START_REF] Kfutwah | Seronegativation in early treated HIVinfected infants: frequency and potential implications on care and follow-up in a resource-limited country[END_REF][START_REF] Bitnun | Early initiation of combination antiretroviral therapy in HIV-1-infected newborns can achieve sustained virologic suppression with low frequency of CD4+ T cells carrying HIV in peripheral blood[END_REF][START_REF] De Souza | Initiation of Antiretroviral Therapy During Acute HIV-1 Infection Leads to a High Rate of Nonreactive HIV Serology[END_REF][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 ≥24 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.
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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 HIV 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) [START_REF] Avettand-Fenoel | LTR real-time PCR for HIV-1 DNA quantitation in blood cells for early diagnosis in infants born to seropositive mothers treated in HAART area (ANRS CO 01)[END_REF][START_REF] Avettand-Fenoel | Dynamics in HIV-DNA levels over time in HIV controllers[END_REF][START_REF] Saez-Cirion | Post-Treatment HIV-1 Controllers with a Long-Term Virological Remission after the Interruption of Early Initiated Antiretroviral Therapy ANRS VISCONTI Study[END_REF][START_REF] Descours | Immune responses driven by protective human leukocyte antigen alleles from long-term nonprogressors are associated with low HIV reservoir in central memory CD4 T cells[END_REF]. 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 A c c e p t e d M a n u s c r i p t 6 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) [START_REF] Saez-Cirion | Post-Treatment HIV-1 Controllers with a Long-Term Virological Remission after the Interruption of Early Initiated Antiretroviral Therapy ANRS VISCONTI Study[END_REF][START_REF] Descours | Immune responses driven by protective human leukocyte antigen alleles from long-term nonprogressors are associated with low HIV reservoir in central memory CD4 T cells[END_REF].

Integrated HIV-DNA was quantified using ultrasensitive Alu-PCR [START_REF] Tremeaux | Increasing contribution of integrated forms to total HIV DNA in blood during HIV disease progression from primary infection[END_REF]. 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 [START_REF] Zoufaly | Cumulative HIV viremia during highly active antiretroviral therapy is a strong predictor of AIDS-related lymphoma[END_REF]. 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 [START_REF] Avettand-Fenoel | Dynamics in HIV-DNA levels over time in HIV controllers[END_REF].

Immunologic variables.

CD4+ and CD8+T cell subsets in fresh blood were quantified by flow cytometry [START_REF] Blanche | Naive T Lymphocytes and Recent Thymic Emigrants Are Associated With HIV-1 Disease History in French Adolescents and Young Adults Infected in the Perinatal Period: The ANRS-EP38-IMMIP Study[END_REF]. Naïve 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). Cryopreserved PBMCs were thawed, with viability above 80%, and depleted of CD8+ cells. Sorting was performed as described [START_REF] Saez-Cirion | Post-Treatment HIV-1 Controllers with a Long-Term Virological Remission after the Interruption of Early Initiated Antiretroviral Therapy ANRS VISCONTI Study[END_REF][START_REF] Descours | Immune responses driven by protective human leukocyte antigen alleles from long-term nonprogressors are associated with low HIV reservoir in central memory CD4 T cells[END_REF] 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+ Naïve (TN), CD45RA-CCR7+CD27+ (TCM), CD45RA-CCR7-CD27+ transitional memory (TMT) and CD45RA-CCR7-CD27-Effectormemory (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/IL-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 

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/µL). 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] 2.25 log [1.29-2.74] vs 2.98 log [2.78-3.20], respectively; p=0.019 in adolescents (Figure 1).

Early treatment initiation was associated with low levels of total HIV-DNA in children and adolescents (Table

Total HIV-DNA also correlated with some demographic and immune genetic parameters and virological history (Table 2). Compared to the adolescents, the children 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 naïve 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 A c c e p t e d M a n u s c r i p t 10 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 cART (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 cART 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 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). 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 [START_REF] Avettand-Fenoel | Total HIV-1 DNA, a Marker of Viral Reservoir Dynamics with Clinical Implications[END_REF]. This benefit of early treatment was also observed for another reservoir biomarker:

A c c e p t e d M a n u s c r i p t 13 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 [START_REF] Avettand-Fenoel | Dynamics in HIV-DNA levels over time in HIV controllers[END_REF], 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 [START_REF] Avettand-Fenoel | Relationships between HIV disease history and blood HIV-1 DNA load in perinatally infected adolescents and young adults: the ANRS-EP38-IMMIP study[END_REF][START_REF] Boullé | HIV-1 DNA concentrations and evolution among African HIV-1-infected children under antiretroviral treatment (ANRS 1244/1278)[END_REF]. 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 HIV DNA levels were associated with lower naïve 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 A c c e p t e d M a n u s c r i p t 14 of HIV pathogenesis underlines its clinical relevance in children and adolescents, as extensively described in adults [START_REF] Avettand-Fenoel | Total HIV-1 DNA, a Marker of Viral Reservoir Dynamics with Clinical Implications[END_REF] and untreated children [START_REF] Scott-Algara | In untreated HIV-1-infected children, PBMC-associated HIV DNA levels and cell-free HIV RNA levels are correlated to distinct T-lymphocyte populations[END_REF].

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 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. 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. 
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