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Abstract

Background. In people living with HIV (PLWH), individual polygenic risk scores (PRSs) are associated
with coronary artery disease (CAD) events. Whether PRSs are associated with subclinical CAD is
unknown.

Methods. In Swiss HIV Cohort Study participants of European descent, we defined subclinical CAD as
presence of soft, mixed, or high risk plaque (SMHRP) on coronary CT angiography, or as participants
in the top tertile of the study population’s coronary artery calcium (CAC) score, using non-contrast
CT. We obtained uni-/multivariable odds ratios (OR) for subclinical CAD endpoints based on non-
genetic risk factors, and validated genome-wide PRSs built from single nucleotide polymorphisms
(SNPs) associated with CAD, carotid intima-media thickness (IMT), or longevity in the general
population.

Results. We included 345 genotyped participants (median age 53 years, 89% male, 96% suppressed
HIV RNA); 172 and 127 participants had SMHRP and CAC, respectively. CAD-associated PRS and IMT-
associated PRS were associated with SMHRP:and CAC (all p<0.01), but longevity-PRS was not.
Participants with unfavorable CAD-PRS (top quintile) had adjusted SMHRP-OR=2.58 (95% confidence
interval [Cl], 1.18-5.67), and CAC-OR=3.95 (95% Cl, 1.45-10.77), vs. bottom quintile. Unfavorable non-
genetic risk (top vs. bottom quintile) was associated with adjusted SMHRP-OR=24.01 (95% Cl, 9.75-
59.11), and CAC-OR=65.07 (95% Cl, 18.48-229.15). Area under the ROC curve increased when we
added CAD-PRS to.non-genetic risk factors (SMHRP: 0.75, 0.78, respectively; CAC: 0.80, 0.83,
respectively):

Conclusions. In Swiss PLWH, subclinical CAD is independently associated with an individual CAD-
associated PRS. Combining non-genetic and genetic cardiovascular risk factors provided the most
powerful subclinical CAD prediction.

Keywords. HIV infection, subclinical coronary artery disease, polygenic risk score, aging,

multivariable analysis.
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Introduction

A major concern in people living with HIV (PLWH) includes the approximately 2-fold increased risk of
coronary artery disease (CAD) events compared to the general population.[1,2] Considerable interest
has been generated by the application of non-invasive cardiac imaging methods in PLWH for the
early detection of asymptomatic (subclinical) CAD, which is associated with an increased risk of
future acute CAD events.[3-5] Cardiac imaging in PLWH has typically relied on carotid.ultrasound for
measurement of carotid intima-media thickness (IMT),[6,7] and non-contrast CT for detection of
coronary artery calcification (CAC).[8-11] More recently, in PLWH, we[10,11] and others[12-14] have
applied coronary CT angiography (CCTA), which can detect not only calcified but also non-calcified
plaque including high risk coronary plaque. CCTA is of particular interest in the setting of PLWH,
because coronary plaque in younger persons typically is non-calcified [15] and the median age of
many Western populations of PLWH is around 50 years.

CAD has a well recorded hereditary component.[16,17] Genome-wide association studies (GWAS) in
the general population have now documented single nucleotide polymorphisms (SNPs) that are
strongly associated with subclinical atherosclerosis.[5,18-21] Furthermore, by aggregating the effect
of all SNPs included in these GWASit is possible to obtain a single measurement of the genetic risk
conferred for this phenotype by all common SNPs in the form of a polygenic risk score (PRS). In
PLWH, we have previously reported a 3.17-fold increased risk of clinical CAD events in Swiss PLWH
with an‘unfavorable CAD-associated polygenic risk score (CAD-PRS) consisting of >600°000 SNPs.[22]
Based on.the concern that aging may be accelerated and/or accentuated in PLWH,[23,24] we had
also assessed a PRS associated with longevity in the general population for its contribution to clinical
CAD events in PLWH [22]: CAD event risk increased from 3.17-fold to 3.67-fold in PLWH with both
unfavorable CAD-PRS and unfavorable longevity-PRS.[22] To our knowledge, and in contrast to
clinical CAD events, there are no studies on the genetic prediction of subclinical CAD in PLWH. The
aim of our present study therefore was to investigate validated, CAD-associated, IMT-associated and
longevity-associated PRSs to subclinical coronary plaque in Swiss PLWH, in the context of traditional

and HIV-related risk factors including adverse antiretroviral exposures.
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Methods

Patient Consent Statement. Participants provided written informed consent including for genetic
testing (Supplementary Methods).

Study Design, Participants. Participants were aged 245 years and were participants of the
Metabolism and Aging (M+A) Core Project of the Swiss HIV Cohort Study (SHCS, www.shcs.ch).[25] In
the M+A core project, we obtained baseline CAC/CCTA scans in 430 participants from 10/2013 to
7/2016 [10,11]. Enrollment criteria for the CAC/CCTA substudy included no documented angina, CAD
or stroke, eGFR =50 mL/min, no allergy to iodinated contrast agent, and no history of atrial
fibrillation or other irregular cardiac rhythm. Follow-up CAC/CCTA scans'were performed 10/2015-
04/2019, with a minimum 2-year interval between scans. Ineligibility for follow-up CAC/CCTA
included coronary stenosis >50% at baseline CCTA, cardiovascular event in the interval, eGFR<50
mL/min, unwillingness to undergo repeat CAC/CCTA, death, or loss to follow-up. Because previous
subclinical CAD-GWAS in the general population were conducted in populations of mostly European
descent,[26] the present analysis was restricted to participants of European descent.

Subclinical coronary artery disease. As previously reported,[10,11] we investigated the presence of
calcified, soft (non-calcified), mixed; or high risk coronary plaque by CCTA, and calculated the
coronary artery calcium (CAC) score using non-contrast CT, based on the Agatston method.[27]
Coronary arteries.were subdivided into 16 segments,[28] with the intermediate artery defined as
segment 16, if present. Segments with a diameter of >1.5mm at origin were included in the analysis.
Atherosclerotic plaque was defined as a lesion >1mm? in orthogonal reconstructions within and/or
adjacent to the vessel lumen, not belonging to surrounding tissue.[29] High risk plaque was
defined[30] as plaque with remodeling index >1.1 and/or low attenuation plaque (<30 Hounsfield
units). For the present analyses, we investigated the association of different PRSs with 2 endpoints; i)
a composite CCTA endpoint, with cases defined as having non-calcified, i.e. soft, mixed, or high risk
plaque (SMHRP), present at the baseline and/or follow-up scan, and SMHRP-controls being all other
participants, and ii) a CAC endpoint, with cases defined as participants in the top tertile of CAC score

distribution at baseline and/or follow-up scan, and controls being those in the bottom tertile at each

4
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scan; participants in the middle tertile were excluded from this analysis to better separate the
phenotypes and thereby increase power to detect any genetic effects.[31]

Non-genetic subclinical-CAD risk factors. Co-variables included in the statistical models were as
previously reported.[10,11] Briefly, traditional CAD risk factors included age, sex, smoking, cocaine
use, family history of CAD, diabetes mellitus, hypertension, and dyslipidemia. HIV-related co-
variables included HIV viremia at the baseline scan, CD4 nadir, and ART exposures (exposure'to
abacavir in past 6 months, and cumulative exposure [>1 year] to lopinavir, indinavir, darunavir, or
stavudine), cytomegalovirus and hepatitis C seropositivity, and intravenous drug use,(IDU).
Genotyping. Genotyping was done using the Global Screening Array v2.0+MD (lllumina, San Diego,
CA), or in the setting of previous SHCS genetic studies, using DNA samples obtained from stored
peripheral blood mononuclear cells (PBMC). All quality control, imputation and filtering steps were
performed separately for each batch of samples prior to.merging as described (Supplementary
Methods). Only SNPs with a minor allele frequency >1% and missingness <10% in the final merged
dataset were retained for the PRS calculations.

Genome-wide Polygenic Risk Scores. The PRSs were calculated using PRSice (v2.3.3). As previously

reported,[22] the CAD-PRS was built'by directly applying the variant information from the subclinical

CAD-PRS previouslyvalidated by Inouye,[32] with the Information on SNPs included in this score and

their weightswere downloaded from the PGS Catalog.[33] The longevity PRS was based on the

genome-wide association summary statistics in the reference paper by Deelen,[24] and generated as

described previously.[22] In addition, based on the summary statistics of the genome-wide

association studies by Strawbridge,[21] we generated three carotid intimal media thickness (IMT)-

associated PRSs, associated with the mean IMT, maximal IMT, and with the average of the 4 maximal

values (2 segments for each of 2 sides), subsequently referred to as IMTmean-PRS, IMTmax-PRS, and

IMTmean/max-PRS. For these, the variants were clumped using windows of 250kb and a linkage

disequilibrium threshold of r?=0.1, prior to p-value thresholding. In all IMT-associated PRS, the model

including all SNPs (p = 1) were selected.

The CAD-PRS included 556,881 SNPs, the IMTmean-PRS, IMTmax-PRS, IMTmean/max-PRS, and
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longevity-PRS included 102’679, 102’590, 102’377, and 4 SNPs after clumping, respectively. 51’567
SNPs in the IMTmean-PRS, and 4 SNPs in the longevity-PRS were also either included, or they were in
linkage disequilibrium (r* 2 0.9) with included SNPs in the CAD-PRS. There was evidence of a
correlation between the CAD-PRS and the longevity-PRS (SpearmanPearson rho=-0.19, p<0.001).
Power calculation. To detect odds ratios of >1.9 with a power of 0.8 and alpha of 0.05 approximately
160 cases and 160 controls would be required.[34]

Statistical analyses. Categorical baseline characteristics of cases and controls were compared with
Fisher’s exact tests and continuous characteristics with Wilcoxon rank-sum tests. Univariable and
multivariable logistic regression analyses were used to estimate associations of the different non-
genetic and genetic risk factors. We decided a priori to stratify the genetic risk factors into quintiles
for better visualization of their potentially non-linear associations with CAD events. Non-genetic
variables were entered into the multivariable model if their association in the univariable model had
p<0.2. Age (per 10 years older), sex and ART exposures (as defined above) were entered a priori. We
combined all traditional and HIV-related risk factors into a single measure of non-genetic CAD event
risk by creating quintiles of theindividually predicted CAD event probabilities from the multivariable
model with the non-genetic risk factors as described above. These non-genetic risk quintiles were
then used to checkfor and visualize interactions with genetic risk factors. Model fit and interactions
were analyzed using Akaike and Bayesian information criteria and likelihood ratio tests. CAD event
variation explained by the different models with combinations of non-genetic and genetic risk factors
were documented with Pseudo R* values and area under the receiver operating characteristic

(AUROC) values. We used Stata/SE 17.0 (StataCorp, College Station, TX, USA).
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Results

Participants. Analyses are based on 345 study participants, of which 172 participants had SMHRP and
127 participants had CAC. The disposition of participants is shown in Figure 1 and clinical
characteristics are shown in Table 1. Participants with SMHRP (vs. those without SMHRP) weré more
likely to be men, dyslipidemic, hypertensive, with CD4 nadir <50 cells/uL, with HIV RNA>50
copies/mL, HCV-antibody positive, and exposed to abacavir or stavudine. Participants with CAC (vs.
those without CAC) were more likely to be men, diabetic, hypertensive, with HIV RNA>50 copies/mlL,
and exposed to abacavir. Among the participants undergoing both baseline andfollow-up CCTA/CAC,
soft/mixed plaque, high risk plaque, and coronary calcification were recorded in 108, 46, and 170
participants at the first scan, respectively, which were absent at the'second scan in 16/108 (14.8%),
7/46 (15.2%), and 4/170 (2.4%), respectively.

Probability of Subclinical CAD: Univariable Analysis. SMHRP and CAC cases had higher non-genetic
risk and higher genetic risk than controls, whenapplying either the CAD-PRS or the IMTmean-PRS (all
p<0.01). Associations of SMHRP with other IMT-PRSs were weaker (Supplementary Results),
therefore, we include only IMTmean-PRS in the subsequent analyses. There was no evidence for an
association of longevity-PRS with SMHRP (p=0.45) or CAC (p=0.76). Higher non-genetic and genetic
risk in cases vs.controls is visualized in Figure 2, i.e. distribution of SMHRP cases was skewed towards
the 5th (most unfavorable) vs. the other quintiles of non-genetic risk (Figure 2A), CAD-PRS (Figure
2B), and IMTmean-PRS (Supplementary Figure 1). The distribution of CAC cases was also skewed
towards'the 5th vs. the other quintiles of non-genetic risk (Figure 2C), CAD-PRS (Figure 2D), and

IMTmean-PRS (Supplementary Figure 1).

Probability of Subclinical CAD According to Non-Genetic Risk Factors: Univariable Analysis.
Compared to participants in the first quintile of non-genetic risk (i.e. traditional and HIV-related risk
factors combined), participants in the second, third, fourth, and fifth quintiles had significantly

increased odds ratio for both SMHRP and CAC (Figure 3 and Supplementary Table 3). SMHRP and
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CAC ORs separate for traditional and HIV-associated risk factors is shown in the Supplementary Table

3.

Probability of Subclinical CAD According to Polygenic Risk Scores: Univariable Analysis.

Compared to the first (most favorable) CAD-PRS quintile, participants in the second, third, fourth,
and fifth quintiles had SMHRP-OR=0.63 (0.32-1.23), 0.71 (0.37-1.38), 1.34 (0.69-2.60) and.2.06 (1.02-
4.15), respectively, and CAC-OR=0.99 (0.44-2.24), 0.86 (0.38-1.93), 2.09 (0.93-4.68) and 2.99 (1.30-
6.91), respectively. For comparison, dyslipidemia and recent abacavir exposure had-univariable
SMHRP-OR=2.08 (1.34-3.21) and 3.05 (1.70-5.46), respectively, and univariable CAC-OR=1.68 (1.01-
2.79) and 2.25 (1.14-4.43), respectively. Increased SMHRP-ORs and CAC-ORs were similar when we
applied quintiles of the IMTmean-PRS quintiles instead of CAD-PRS quintiles, but there was no
evidence of any association of SMHRP or CAC with longevity-PRS (Supplementary Table 2).
Subclinical CAD Probability: Multivariable Analysis. Participants in the second, third, fourth, and
fifth (vs. first) quintiles of non-genetic riskchad significantly increased odds ratios for both SMHRP and
CAC (Figure 3 and Supplementary Table 3). Participants in the second, third, fourth, and fifth (vs.
first) CAD-PRS quintiles had multivariable SMHRP-ORs=0.68 (0.32-1.44), 0.80 (0.38-1.69), 1.46 (0.69-
3.11) and 2.58 (1.18-5.67), respectively, and CAC-OR=1.31 (0.49-3.51), 1.26 (0.47-3.41), 3.28 (1.19-
9.01), and 3.95 (1:45-10.77), respectively (Figure 3). There was a trend for an association of
IMTmean-PRS with SMHRP and CAC in multivariable analysis (Supplementary Table 2). SMHRP and
CAC odds ratios separate for traditional and HIV-associated risk factors are shown in Supplementary

Table 3.

Variability of Subclinical CAD Explained by Traditional Risk Factors, HIV-related Risk Factors, and
PRSs. As shown in Figure 4, SMHRP variability explained by CAD-PRS was lower than that explained
by traditional or HIV-related risk factors. SMHRP variability explained was highest, i.e. 18.6%, when
we combined non-genetic and genetic risk factors. Similarly, CAC variability explained by CAD-PRS
was lower than that explained by traditional risk factors or HIV-related risk factors, but CAC

variability explained was highest (27.2%) when we combined non-genetic and genetic risk factors. We
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obtained similar results in our recent study of CAD events in Swiss PLWH,[22] where CAD event
variability explained was highest for the combination of traditional risk factors, HIV-related risk
factors, plus CAD-PRS (35.3%; Figure 4). Results were similar when we applied the area under the
receiver operating characteristic (AUROC). For SMHRP, AUROC for non-genetic risk factors alone, and
combined with CAD-PRS was 0.75 and 0.78, respectively. For CAC, AUROC for non-genetic risk factors
alone, and combined with CAD-PRS was 0.80 and 0.83, respectively. In comparison, for acute CAD
events [22], AUROC for non-genetic risk factors alone, and combined with CAD-PRS, was 0.85 and

0.87, respectively.

Discussion

To our knowledge, this is the first study to report on genetic predisposition to subclinical
atherosclerosis in PLWH, a population whose increased cardiovascular risk is now well recorded.
Here we show that an unfavorable individual polygenic'risk score independently is associated with a
2.6-fold to 4-fold increased risk of non-calcified (including high risk) plaque and calcified plaque in
PLWH, respectively. Our findings inssubclinical CAD are quantitatively similar to our previous report
that an unfavorable PRS increases.the risk of clinical CAD events 3.17 to 3.67-fold [22]. In addition,
being in the highest quintile of the CAD-PRS is associated with a risk of non-calcified or calcified

coronary plaque equivalent to that of dyslipidemia or current abacavir exposure.

While an-unfavorable traditional and HIV-associated risk factor profile had a stronger impact on
subclinical CAD than genetic background, the combination of traditional, HIV-related and genetic risk
factors afforded the most powerful prediction. We were unable to document any association of the
longevity-PRS with subclinical CAD, in contrast to our recent study in which the longevity-PRS had an
independent association, although of limited effect size, with hard CAD events in PLWH.[22] Overall,
our results suggest how genetic susceptibility to subclinical CAD and acute CAD events can be
captured by a polygenic risk score in PLWH, which potentially could be assessed early during HIV
infection, perhaps even before the in-depth evaluation of traditional risk factors. Knowledge of an

unfavorable CAD-PRS may provide an early opportunity to investigate the presence of subclinical
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CAD by targeted cardiac imaging studies and to implement early measures for cardiovascular

prevention in PLWH at high risk for CAD.

Interestingly, CAD endpoint variability explained by both non-genetic and genetic factors increased
when we moved from non-calcified plaque to calcified plaque (this report), and to hard CAD events
(our previous report[22]). This might in part be explained by the precise definition, the irreversibility
of hard clinical CAD endpoints, the longer exposure of patients with acute CAD events.to non-genetic
and genetic risk factors, and the larger study population. [22] Subclinical atherosclerosis.endpoints
were reversible in 2-15% of our study participants between baseline and follow-up scans, consistent
with other longitudinal CCTA studies[30,35]. Even non-calcified plague ' may occasionally undergo
stable calcification rather than progressing to plaque rupture and acute CAD events. This is in part

likely explained by effective statin or antihypertensive treatment.[35]

Strengths of our study include the exploitation of prospectively recorded information from well-
characterized participants in the SHCS, whichallowed us to quantify and compare the effects of
relevant non-genetic and genetic risk factors for subclinical CAD. Our genetic results appear robust
because we subjected the genetic data‘to rigorous quality control, i.e. we corrected for residual
population stratification and excluded population outliers. In addition, only SNPs that have been
validated in large reference GWAS in the general population were considered [21,24,32], and our
genetic resultsare inlline with findings in the general population regarding CAD events (with similar
effectssizes) [32] and carotid intima media thickness [21]. Integration of all relevant CAD risk factors
including individual PRS appears particularly relevant in the setting of PLWH who have an
approximately 2-fold elevated CAD event risk, compared to the general population, even when HIV

viremia is suppressed on successful antiretroviral therapy.[1,2]

In multivariable analyses, the CAD-PRS performed better than the different IMT-PRSs, for prediction
of both non-calcified and calcified plaque. As expected, there is considerable overlap of SNPs
associated with subclinical atherosclerosis and SNPs associated with CAD events, suggesting that
some of the genetic determinants of subclinical atherosclerosis are also determinants of hard CAD

10
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events.[36] A CAC and CIMT study in over 77’000 individuals from the CHARGE Consortium showed
an association with known CAD loci such as at CDKN2B (the 9p21 locus), PHACTR1, APOB, and
APOE.[5] These results were confirmed in >52°000 participants of the Multi-Ethnic Study of
Atherosclerosis (MESA), where a CAD-PRS (including 157 genome-wide significant SNPs) strongly
predicted CAC.[37] The three subclinical atherosclerosis endpoints investigated in the large GWAS by
Strawbridge et al[21] (IMTmean, IMTmax, and IMTmean/max) are genetically highly correlated, the
associated genetic loci partially overlap, and their clinical predictive value appears to differ only
somewhat, with IMTmean being more associated with CAD and IMTmax more associated with
stroke.[21,38]

Our study has limitations. Because most GWAS on subclinical CAD were performed in populations of
European ancestry, we included only participants of European ancestry. Our study population was
predominantly male and relatively young, therefore, results should be applied to females and elderly
PLWH with caution. Knowledge on how individual.genetic risk profiles contribute to HIV-related
comorbidities remains limited. Due to the limited sample size, our study was not powered for
detailed pathway analyses based on genetic information using the principle of Mendelian
randomization.[39,40] The clinical value of genetic testing needs to be assessed in prospective trials,

which was beyond the scope of our study.

In conclusion, here we document how PLWH may have a significantly increased subclinical CAD risk
because of genetic and/or non-genetic risk factors. The integration of genetic, traditional, HIV-
related, and antiretroviral CAD risk factors helps explain interindividual variation and provides the

best prediction of individual risk of subclinical and clinical CAD in PWLH.

11
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Table 1: Characteristics of Study Participants

Male sex, n (%)

Age (years), median
(IQR)

HIV acquisition
mode, n (%)

heterosexual

MSM

IDU

other
Smoking, n (%)

current

past

never
Cocaine use, n (%) Recent*

Ever

Family History.of
CAD, n (%)

Diabetes mellitus,
n (%)

Hypertension, n (%)
Dyslipidemia, n (%)
On ART, n (%)

On ART, HIV RNA <50
copies/mL
(undetectable), n (%)

Total years on ART,
median (IQR)

Cases
(n=172)

161 (93.6)

54 (50-60)

35 (20.4)
110 (64)
23 (13.4)

4(2.3)

74 (43)
47 (27.3)
51(29.7)

8 (4.7)

26 (15.1)

20 (11.6)

11 (6.4)

60 (34.9)
88 (51.2)

170 (98.8)

160 (93)

14 (6-18)

Controls
(n=173)

147 (85)

52 (49-56)

45 (26)
108 (62.4)
17 (9:8)

3(1.8)

64 (37)
39 (22.5)
70 (40.5)

9(5.2)

23 (13.3)

17 (9.8)

4(2.3)

45 (26)
57 (33)

172 (98.8)

169 (97.7)

10 (5-17)

Soft, Mixed, or High Risk Plaque

p-value

0.01°

<0.01°

0.54°

0.11°

0.76°

0.61°

0.07°

0.08°
<0.01°

0.62°

0.02°

<0.01°

Coronary Artery Calcification

Cases
(n=127)

121 (95.3)

55 (50-62)

31(24.4)
80 (63)
13 (10.2)

3(2.4)

54 (42.5)

39 (30.7)

34 (26.8)
8 (6.3)

20 (15.7)

14 (11)

10 (7.9)

47 (37)
61 (48)

125 (98.4)

117 (92.1)

13 (7-18)

Controls
(n=124)

104 (83.8)

50:5 (47-54)

34 (27.4)
76 (61.3)
12 (9.7)

2(1.6)

46 (37.1)

28 (22.6)

50 (40.3)
5 (4)

14 (11.3)

11 (8.9)

2(1.6)

25 (20.2)
44 (35.5)

124 (100)

123 (99.2)

9 (5-17)

18

p-value

<0.01°

o

220z Jequiaidag p1 Lo Josn| uiag 3oulolqIgsioensIonun Aq 2959699/85/0B10/PIo/E60|L 0 L/I0P/2I0IE-80UBAPE/PIO/WIO0Y"ANO"OILISPEDE//:SARY WOl PAPEO|UMOC

<0.01

o

w0

e
Q

o

o

~N
©

o

w

o
5}

o

[¢)]

(0]
)

o

o

w
)

AN

S 9
o R
o QO

o

Ul

o
©

0.02°

<0.01°



Currently on
Abacavir, n (%)

Lopinavir, exposure
>1 year, n (%)

Indinavir, exposure
>1year, n (%)

Darunavir, exposure
>1year, n (%)

Stavudine, exposure
>1 year, n (%)

CD4 median (IQR),
cells/uL

CDA4 nadir (cells/uL),
median (IQR)

CD4 nadir <50
cells/uL, n (%)

Hepatitis C
Seropositivity, n (%)

CMV Seropositivity,
n (%)

47 (27.3)

46 (26.7)

28 (16.3)

50 (29.1)

61 (35.5)

592 (433-
739)

184 (91-
266)

32 (18.6)

32(18.6)

143 (83.1)

19 (11)

44 (25.4)

25 (14.5)

52 (30.1)

38 (22)

602
(489-759)

220 (130-
293)

13 (7.5)

16 (9.3)

155 (89.6)

<0.01°

s3]

0.81

0.66°

0.91°

<0.01°

0.25

<0.01°

<0.01°

0.01°

0.09°

30 (23.6)

33 (26)

19 (15)

35 (27.6)

39 (30.8)

623 (440-
786)

199 (104-
303)

18 (14.2)

17 (13.4)

110 (86.6)

15 (12.1)

36 (29)

17 (13.7)

40 (32.3)

26 (21)

589 (493-
749)

220 (122-
287)

11 (8.9)

12 (9.7)

104 (83.9)

Note. All data shown applyto the dateof the baseline CCTA/CAC scans, unless otherwise indicated. Shown are

number (%) of participants, unless otherwise indicated.

® Fisher exact test:

b .
Wilcoxon rank-sum test.

Abbreviations. ART, antiretroviral therapy; CAD, coronary artery disease; CMV, cytomegalovirus; IDU,

intravenous drug use; IQR, interquartile range; MSM, men who have sex with men.
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FIGURE LEGENDS

Figure 1. Study flowchart.

Figure 2, A-B: Distribution of non-genetic risk factors and coronary artery disease polygenic
risk score (CAD-PRS) in controls without non-calcified, i.e. soft, mixed, or high risk plaque
(SMHRP; white bars) and in cases with SMHRP (gray bars). C-D: Distribution of non-genetic
risk factors and CAD-PRS in controls in the lower tertile of coronary calcium distribution

(CAC; white bars) and in cases in the upper tertile of CAC distribution (gray bars).

Abbreviations: CAD, coronary artery disease; Cl, confidence.interval; PRS, polygenic risk score.
We divided study participants into 5 quintiles according to theirnon-genetic risk and polygenic risk
scores and show here the number, percentage and 95% confidence intervals of participants in each

quintile.

A: Distribution of soft and/or mixed and/or high risk plaque (SMHRP) cases and controls according
to quintiles of non-genetic tisk. There were 17 (25%) cases vs. 51 (75%) controls in the 1°* (most
favorable) quintile, 22/(31.9%) vs. 47 (68.1%) in the 2™ quintile, 29 (42%) vs. 40 (58%) in the 3"
quintile, 46 (66:7%) vs. 23 (33.3%) in the 4t quintile, and 172 (50%) vs. 172 (50%) in the 5" (most
unfavorable) quintile.

B: Distribution of SMHRP cases and controls according to quintiles of CAD-PRS. There were 35
(49.3%) cases vs. 36 (50.7%) controls in the 1% quintile, 27 (38%) vs. 44 (62%) in the 2™ quintile, 29
(40.9%) vs. 42 (59.2%) in the 3™ quintile, 39 (56.5%) vs. 30 (43.5%) in the 4" quintile, and 42 (66.7%)

vs. 21 (33.3%) in the 5" quintile.

C: Distribution of coronary calcium (CAC) cases and controls according to quintiles of non-genetic
risk. There were 10 (18.9%) cases vs. 43 (81.1%) controls in the 1* quintile, 20 (39.2%) vs. 31 (60.8%)
in the 2™ quintile, 17 (34.7%) vs. 32 (65.3%) in the 3" quintile, 38 (74.5%) vs. 13 (25.5%) in the 4™

quintile, and 42 (89.4%) vs. 5 (10.6%) in the 5" quintile.
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D: Distribution of CAC cases and controls according to quintiles of CAD-PRS. There were 19 (42.2%)
cases vs. 26 (57.8%) controls in the 1% quintile, 21 (42%) vs. 29 (58%) in the 2™ quintile, 20 (38.5%)
vs. 32 (61.5%) in the 3™ quintile, 32 (60.4%) vs. 21 (39.6%) in the 4™ quintile, and 35 (68.6%) vs. 16

(31.4%) in the 5" quintile.

Figure 3: Subclinical Coronary Artery Disease (CAD) Odds Ratios (OR) according to Non-

Genetic Risk Factors and CAD Polygenic Risk Score (CAD-PRS).

Uni- and multivariable conditional logistic regression of associations with Al) SMHRP Results involve
172 participants with SMHRP and 173 participants without SMHRP; and B.)-CAC Results involve 127
participants in the top tertile of the CAC score and 124 participants in:the bottom tertile of the CAC
score. Compared to the first (most favorable) quintile of non-genetic risk factors, participants in the
second, third, fourth, and fifth (most unfavorable) quintile had multivariable SMHRP and CAC ORs
that remained similar, after adjustment for CAD-PRS (left column A and B). After adjustment for non-
genetic risk factors, the CAD-PRS remained significantly associated with SMHRP and CAC (right
column A and B). Abbreviations:‘CAC, coronary artery calcium; CAD, coronary artery disease; Cl,

confidence interval; PRS, polygenic risk score; SMHRP, soft, mixed, high risk plaque;

Figure 4. Subclinical Coronary Artery Disease (CAD) and acute CAD Event Variability
Explained by Traditional, HIV-related, Combined Non-Genetic Risk Factors and CAD

Polygenic Risk Score (PRS).

Soft, mixed, or high risk plaque (SMHRP), Coronary Artery Calcium (CAC) and, as previously reported
[22], acute coronary artery disease (CAD) event variability that is explained by traditional risk factors
(white bars), HIV-related risk factors (light grey bars), combined non-genetic risk factors (i.e.
traditional and HIV-related factors; grey bars), CAD Polygenic risk score (PRS; dark grey bars), and
combined non-genetic risk factors and CAD-PRS (black bars). The bars represent variability based on

pseudo-R2 test.
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428 Swiss HIV Cohort Study Core Project Metabolism and Aging Participants
who underwent baseline Calcium Scan and Coronary CT Angiography
(of which 340 underwent follow-up scans)

\ 4

40 participants excluded due to non-European descent

43 participants excluded who had no genome-wide
association study available

V

Final study population: 345 participants &‘

A4

Soft, mixed, or high risk coronary plaque
(Coronary CT Angiography)

172 participants with plaque present
on either baseline or follow-up CCTA
(cases)

173 participants with no plaque on
either CCTA (controls)

\4

Coronary Calcium (non-contrast CT)

127 participants in the upper tertile
of coronary calcium distribution
(cases)

94 participants excluded (middle
tertile)

124 participants in the lower tertile
of coronary calcium distribution
(controls)

Figure 1

170x121 mm ( x DPI)
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