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BACKGROUND

People living with HIV (PLHIV) using antiretroviral
therapy (ART) are exposed to persistent low grade
of inflammation, which may accelerate aging.
However, the impact of various ART regimens on
residual inflammation and accelerated aging
remains largely unclear. This study investigates
the ART
exposure and age acceleration in virally

suppressed PLHIV on ART.

relationship between cumulative

METHODS

Data from the 2000HIV cohort (NCT03994835)

(n=1875):
Cumulative ART exposure by duration (in
yvears) and regimen type and drug class.

Detailed treatment data available for each
participant

Age Acceleration Assessment (biological clocks):

 Proteomic clock (based on Olink Proteomics
3072 data)

* Epigenetic/methylation clocks (Horvath,
Hannum, PhenoAge, GrimAge) using genome-
wide methylation data measured by lllumina
MethylationEPIC array

Analyses Conducted:

 Examined the relationship between cumulative
ART exposure and age acceleration score using
five biological clocks

* Differential expression analyses (DEA) and
pathway enrichment analyses of proteomic
data to explore underlying mechanisms
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Cumulative ART exposure correlates with age acceleration in PLHIV, with some

drugs (e.g., DTG, RPV) linked to slower aging and others (e.g., TDF, FTC, DRV, ATV)
to faster aging. These effects are mediated by changes in innate immune pathways.

RESULTS

A. Correlation between
biological clocks
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B. Age acceleration based on
age categories
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Participants aged 36-60 showed faster

epigenetics age acceleration compared to

both younger and older participants.

C. Cumulative ART exposure associated
with higher and lower age accelaration

Viral protein interaction with cytokine and cytokine rece...
RPV i s T cell extra\g[as?thn
= S proteolysis
RAL 7 0 N Protein digestion and absorption
NFV - * 2 . é)o:iltwe re ulatlon(&tneutr phil extravasation
® positive regulation of natural %er (t:el W‘Iedlated CYig[)_’[...
LPV - x eutrophi _egrqanualqn
O _ . heutrophil chemotaxis
EVG - = negative rggtljlatlolT of tapoptotlc pr(;[)(:?ss
DTG 1§ :  Estimate w55 ddney development
X3TC - = . Intrinsic Pathway for Apoptosis
2 Innate Immune System
classNNRTI - _Immune System
1 . immune response
classD.drug J * homotypic cell-cell adhesion
I 0 defense response to Gram-positive bacterium
classPl4¢ Q
2 Cytokine—cytokine receptor interaction
TDF - @ 1 chemokine-mediated signaling pathway
o - Chemokine receptors bllnd crlller_noklPes
TAF - cell-cell signalin
i . . , axon guidanc
FTC - Q antigen processing and presentation of exogenous peptide ...
DRV - x D Aflatoxin activation ‘and detoxification
- 9datptwe Immune System
DDI - =, .adaptive immune response
. S actin cytoskeleton organlgatlon
F . _ o _ _ _ visual perception
ATV Viral protein interaction with cytokine and cytokine rece...
5o & o o re?ulatlon_of vascular permeability
¥ & &S regulation of signgling receptor activi
FONRS S R ancreatic secretio
F &I @ | | neutrophil chemotaxis
RS RS negative regulation of tumor necrosis factor production
&P Q}e} & & & _nedative regulation of interleukin-6 production
@& & PP P negative regulation of B cell receptor si nallng pathwa
&L F XX negative regulation of apoptotic proces
¥ oy W & S multicellular organism development
Z ¥ ©
NS v lymphocyte chemotaxis

 Longer exposure to dolutegravir (DTG),
rilpivirine (RPV) and nelfinavir (NFV) was
linked to lower age acceleration, while
disoproxil (TDF),
(FTC), (DRV),
atazanavir (ATV), and dideoxynucleoside

tenofovir fumarate

emtricitabine darunavir
analogues (d-drugs) were associated with
higher age acceleration.

CONCLUSIONS

Cumulative ART exposure influences age acceleration in
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PLHIV, with distinct effects across regimens and drug classes.
Innate immune pathways appear to be key drivers of these
effects and are promising therapeutic targets to mitigate
accelerated aging.

D. Proteomic pathways linked with higher and lower age acceleration
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DTG and RPV exposure correlated with downregulated innate immune pathways,
while DRV and ATV linked to their upregulation.
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