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BACKGROUND

CHIP (clonal hematopoiesis of indeterminate potential
mutations) are acquired somatic DNA mutations (e.g. in
cell cycles genes DNMT3A, TET2, ASXL1, etc.) that are
associated with increased risk of cancer, mortality, and
vascular disease.’

People with treated and suppressed HIV (PWH) have
higher levels of inflammation and immune dysfunction
compared to people without HIV (PWoH).2

PWH have also been shown to higher frequencies of CHIP
than PWoH,3 but the underlying mechanisms linking CHIP
and clinical events remains unclear among PWH or PWoH.
We studied PWH on antiretroviral therapy (ART) to
determine whether the presence of CHIP mutations was
associated with (1) to incident vascular events, adding to
the limited literature and (2) specific plasma biomarkers of

CHIP mutations have been associated with increased risk of
cancer, vascular disease, and mortality.

Among 975 PWH on ART, ~6% had CHIP mutations; most were
iIn known CHIP-associated genes (e.g., DNMT3A, TET2, ASXL1).

CHIP mutations were associated with incident vascular events,
but this was largely seen in the middle tertile age group.

Individuals with CHIP mutations had higher levels of several
proinflammatory cytokines (IL-6, IP-10, MCP-3, MIP-3a).

iInflammation and immune function.

METHODS

Leveraging previously extracted DNA from 975 PWH on
ART from the U.S Military HIV Natural History Study from
a case-cohort study of PWH on ART, we performed
targeted sequencing of 23 previously described CHIP
mutations.

As described previously, incident atherogenic vascular
event (AVE) was defined as a composite outcome
including new onset coronary artery disease, myocardial
infarction, cerebrovascular accident, or peripheral artery
disease.

We also defined a broader composite outcome, vascular
event (VE), which also included incident deep vein
thrombosis and pulmonary embolism.

Plasma cytokine levels were quantified using a custom
multiplex assay, as previously described (MesoScale).

We fit linear mixed effects models to estimate fold changes
iIn plasma cytokine levels by the presence or absence of
CHIP mutations and Cox proportional hazard models to
estimate the risk of incident AVE or VE.

Covariates for cardiovascular risk (e.g., age, sex,
hyperlipidemia, hypertension, etc.), other demographics,
and HIV progression (e.g., nadir CD4+ T cell count) factors
were considered for inclusion.

RESULTS
Table 1: Descriptive Statistics of PWH on ART from the Figure 1: Top CHIP mutations were distributed
U.S. Military HIV Natural History Study (N=975) similarly to previously published work
PWHwithcHip | ' WH without Total % of Top CHIP Genes
(N=56) i (N=975)
(N=919)
Age at sample (years) 51.6 (41.7-59.2)  38.8(31.8-47.0) 39.3(32.1-47.9) DNMT3A
TET2

Race/ethnicity (self-reported) TP53

Caucasian 29 (52.8%) 307 (41.0%) 392 (43.2%) ASXL1

African-American 25 (44.6%) 325 (43.4%) 378 (41.7%) PPM1D

Hispanic/Puerto Rican/Mexican 1 (1.79%) 76 (10.1%) 92 (10.1%) SF3B1

Other 1(1.79%) 41 (5.4%) 45 (5%) == CBL

e KRAS

Sex at birth (% male) 51 (91.1%) 842 (91.6%) 893 (91.6%)
Cardiovascular risk factors

Type |l Diabetes 18 (32.1%) 152 (16.6%) 170 (17.5%)

Hyperlipidemia 48 (85.7%) 603 (65.7%) 651 (66.8%)

Hypertension 36 (64.3%) 427 (46.5%) 463 (447.5%)

Total = 56
HIV clinical parameters
Nadic CD4+ T ool count {oslis/mm 232 (161-301) 290 (201-388) 290 (195-382) | | | 3
CHIP genes with mutations were identified among N=56 PWH. Most of the CHIP
mutations were in DNMT3A and TET2. The majority of PWH with CHIP had only

Medians with interquartile ranges or frequencies with percentages are shown. one CHIP mutation (N = 3 had more than one CHIP mutation).

Figure 2: CHIP mutations were associated with increased risk of incident vascular events, but this was strongly

influenced by the age distribution of our cohort (i.e., the strongest effect was in the middle age tertile).
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Il diabetes, smoking, alcohol use, family history) and HIV disease progression (nadir CD4+ T cell count, pre-ART viral load, = competing risks among older participants.

timing of ART initiation, and duration of ART suppression) were tested for inclusion. Final adjusted HRs included terms for
hypertension and hyperlipidemia at time of sample.

Figure 3: CHIP mutations may influence plasma cytokine levels
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Linear mixed effects models were fit to estimate fold-change differences in plasma cytokine levels between
PWH on ART with and without CHIP mutations (A). The presence of CHIP mutations were associated with
several cytokines (IL-6, IP-10, MCP-3, MIP-3a), of which IP-10 remained statistically significant after
adjustment for age (B).

CONCLUSIONS

 These data are the first to identify potential immune pathways
involved in CHIP-mediated pathogenesis, especially in PWH.

 For example, IP-10 is a critical proinflammatory factor responding
to IFN-y in HIV disease;* further studies are needed to determine
whether there is a direct role of IP-10 on CHIP mutations.

« Qur data also support prior work demonstrating that CHIP
mutations are associated with incident VE (even in models
adjusted for hyperlipidemia and hypertension).

« However, the lower incidence of CHIP and VE in younger
participants, as well as the presence of competing risk bias in older
participants (i.e., non-CHIP-associated VE), likely attenuated our
overall findings.

* Further studies are needed to functionally validate the immune
pathways identified in our CHIP analyses and whether these
Immune mechanisms may be unique to PWH.

REFERENCES

1. Marnell CS, Bick A, Natarajan P. Clonal hematopoiesis of indeterminate potential (CHIP): Linking somatic mutations, hematopoiesis, chronic
inflammation and cardiovascular disease. J Mol Cell Cardiol. 2021 Dec;161:98-105. doi: 10.1016/j.yjmcc.2021.07.004. Epub 2021 Jul 21. PMID:
34298011; PMCID: PM(C8629838. 2. Hunt PW, Lee SA, Siedner MJ. Immunologic Biomarkers, Morbidity, and Mortality in Treated HIV Infection. J
Infect Dis. 2016 Oct 1;214 Suppl 2(Suppl 2):544-50. doi: 10.1093/infdis/jiw275. PMID: 27625430; PMCID: PMC5021241. 3. Bick AG, Popadin K,
Thorball CW, Uddin MM, Zanni MV, Yu B, Cavassini M, Rauch A, Tarr P, Schmid P, Bernasconi E, Glinthard HF, Libby P, Boerwinkle E, McLaren PJ,
Ballantyne CM, Grinspoon S, Natarajan P, Fellay J; Swiss HIV Cohort Study. Increased prevalence of clonal hematopoiesis of indeterminate
potential amongst people living with HIV. Sci Rep. 2022 Jan 12;12(1):577. doi: 10.1038/s41598-021-04308-2. Erratum in: Sci Rep. 2022 Jul
8;12(1):11638. doi: 10.1038/s41598-022-16151-0. PMID: 35022435; PMCID: PMC8755790. 4. Lei J, Yin X, Shang H, Jiang Y. IP-10 is highly involved
in HIV infection. Cytokine. 2019 Mar;115:97-103. doi: 10.1016/j.cyt0.2018.11.018. Epub 2018 Nov 22. PMID: 30472104.

INg,,
' ‘ F A R [DCRP g\“ % NIH
CENTER FOR AIDS RESEARCH * {5 * g::\t?crged %QA&T e K23GM112526
AU' ity of California San Franci «H «
dladetoe InetEute of Vrclagy and Iniuatleny W University % HEp\\fb e RO1A133031




	Slide Number 1

