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BACKGROUND

Sustained viral suppression (SVS) is critical to prevent HIV transmission and HIV disease progression. Both antiretroviral therapy (ART) and HIV-specific cell-
mediated immunity contribute to the establishment and maintenance of SVS. We explored associations between cumulative proportion of life under SVS (cPLUS),
HIV-specific cell-mediated immune responses, and expression of cell surface markers of T cell exhaustion in children and adolescents with perinatally-acquired

HIV infection.

EPIC* COHORT

Multicenter prospective study involving 9 major pediatric HIV care centers
across Canada.
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METHODS

Study participants (n=43; median age=14 years, interquartile range=10-18
years) were stratified based on the median value of cPLUS (cPLUS <41 %, n =
21; cPLUS 241 %, n=22).

Peripheral blood mononuclear cells (PBMC) obtained from HIV-infected
children and adolescents were used in ELISpot assays to measure IFN-y
production [expressed as spot-forming units (SFU)/10® PBMC] following
stimulation with clade-matched HIV-1 Gag peptide pools. ELISpot positivity
was defined according to standard criteria (>50 spot-forming units [SFU] per
10° cells and 2 SD over negative controls). The magnitude (cumulative SFU/
108 cells) and breadth (proportion of pools inducing IFN-y production) were
compared with age and duration of SVS.

The expression of T cell exhaustion markers (PD-1, CD160, CTLA-4, LAG-3,
TIGIT, Tim-3) was measured using 14-color flow cytometry.
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A negative correlation was observed between the cumulative frequencies and the cumulative Proportion of Life Under Sustained viral suppression (cPLUS).
Participants with lower cPLUS exhibited higher magnitude of HIV-specific IFN-y responses (p=0.0313), and had higher frequencies of CD8+ T cells and lower
frequencies of CD4+ T cells (p=0.0096 and p=0.0155, respectively).
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DISCUSSION

A negative correlation between the cumulative frequencies of HIV-specific IFN-y-producing T cells and cPLUS was observed in our cohort. As the cPLUS reflects
the duration and level of exposure to HIV antigens, the immune response deployed against HIV infection is proportional to the degree of antigen exposure.
Participants with lower cPLUS exhibited higher magnitude of HIV-specific IFN-y responses and had higher frequencies of CD8+ T cells and lower frequencies of
CD4+ T cells, highlighting the key role of CD8+ T cells in HIV-specific cell-mediated immune reponse and the loss of CD4+ T cells with the progression of HIV

infection in children and adolescents.

As the immune response is highly solicited, participants with lower cPLUS exhibed higher proportion of cells co-expressing of CD160, PD-1 and TIGIT in all
subpopulation of CD8+ compared to participants with higher cPLUS. A positive correlation was also observed between frequencies of CD8+ T cells subpopulations
co-expressing CD160, PD-1 and TIGIT, and HIV-specific IFN-y responses.

CONCLUSION

These results indicate that greater overall exposure to HIV-1 antigens (lower cPLUS) is associated with a higher magnitude of HIV-specific IFN-y responses and up-
regulation of markers of immune exhaustion (CD160, PD-1 and TIGIT) in multiple CD8+ T cell subpopulations. These results underline the importance for
paediatric patients to reach an undetectable viral load under treatment and maintain SVS over a long period.
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