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An update in Cardiovascular
Prevention



 HIV and Cardiovascular Disease

* Individualised Risk Prediction using imaging surrogates

 What’s new in the world of Prevention?

* Risk Reduction Strategies
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Figure 2. Observed and predicted 5-year risk by predicted risk group (Group 1:<5%, Group 2: 5%-7.5%, Group 3: >7.5%).
A, FHS CHD. B, ACC/AHA. C, FHS ASCVD. ACC/AHA indicates American College of Cardiology/American Heart Association;

ASCVD, atherosclerotic cardiovascular disease; CHD, coronary heart disease; and FHS, Framingham Heart Study.
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!ardiovascular Risk Prediction Functions Underestimate Risk in HIV Infection. Circulation. 2018;137:2203-2214.

HIV and CVD

e HIV = double the risk of CVD
event

* Traditional risk score perform
poorly

* 16.4 events [ 1000 person years'

LMAP,
2023,
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Merseyside HIV Database

1294 Patients on
database

133 (10%) with

insufficient data

1161 (90%) CVD
Risk Assessment

581 Low Risk 306 High Risk

* Demographics, clinical characteristics, medications, FRS, Imaging
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Surrogates for Risk

e Cardiovascular CT

| * Calcium Score, CT coronary angiogram
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ORIGINAL RESEARCH } t’
American = American

Heart | Stroke

Association | Association.

Cardiovascular Event Prediction and Risk Reclassification by

Coronary, Aortic, and Valvular Calcification in the Framingham Heart

Study

Udo Hoffmann, MD, MPH; Joseph M. Massaro, PhD; Ralph B. D’Agostino, Sr, PhD; Sekar Kathiresan, MD; Caroline S. Fox, MD, MPH;

Christopher J. O’Donnell, MD, MPH

_ CAC=0 CAC 1-100 CAC> 100

Population (% patients) 32 56% 26% 18%
Annual CHD Event Rate *3 0.1% 0.5% 1.9%
Annual CVD Event Rate 32 0.4% 0.8% 2.4%
Number Needed to Treat (NNT) to Prevent One CHD Event Over 5-Years

it FRS <10% 2036 571" 173
Aspirin 32 FRS 210% 808 146" 92
NNT Statin 33 549 94 24

J— 4 4 i
/ e Individualize
Statin + Aspirin




Sensitivity

=== FRS (continuous)
log(CAC+1)
= FRS +l0g(CAC+1)

0.749*
(0.682-0.800)

ol

SN 0741

] ~ ;7 (0.687-0.795)
7 N

: Y 0.681

(0.629-0.733)

0.0 0.2 04 0.6 0.8 1.0

1 - Specificity

**: p=0.003 versus FRS
*: p=0.046 versus FRS

Sensitivity

e
o

=== ATPIIl categories
s |0g(CAC+1)
w——  ATPIII cat. + log(CAC+1)

] o7ss~
(0.705-0.805)

7
¥
> 0741

> 4
7" (0.687-0.795)"

- Y 0.653

(0.606-0.700)

rr 115 rrrrri
0.0 02 0.4 0.6 0.8

1 - Specificity

**: p=0.0001 versus ATPIIl categories
*: p=0.003 versus ATPIII categories

1.0

Coronary Risk Stratification, Discrimination, and Reclassification Improvement Based on Quantification of Subclinical Coronary Atherosclerosis. JACC. 2010;56:1397-406
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Statin eligible (FRS 2 10%)
(N=417, 56.4 %)

TABLE 2. Agreement and Correlation Between CVD Risk Scores and CAC Scores

CAC measurement K 95% CI P Agreement K 95% CI P Agreement
FRS vs QRISK2 0.48 0.44-0.52 <0.01 Moderate CAC vs FRS 0.07 0.02-0.12 =0.05 Poor
FRS vs DAD 043 039-047 <001 Moderate ~ CACvsQRISK2 005 00-0.11 ~0.05 Poor
QRISKvs DAD 037 033042 <001 Fair CAC vs DAD 006  001-013 005 Poor

¥ R P Correlation R P Correlation
- —~ FRS vs QRISK2 0.75 <0.001 Strong CAC vs FRS 0.20 0,05 Weak
eclassified to lower risk group FRS vs DAD 0.73 <0.001 Strong CAC vs QRISK2 030 =0.05 Weak
Statins reconsidered QRISK2 vs DAD 0.68 <0.001 Strong CAC vs DAD 021 0,05 Weak

(N=174, 23.5%)

Reclassified to higher risk group
Statins advised
(N=145, 19.6%)

— LMAP

Use of Coronary Artery Calcium Scoring to Improve Cardiovascular Risk Stratification and Guide Decisions to Start Statin Therapy in People Living 2 O 2 3
With HIVJ Acquir Immune Defic Syndr. 2020;85
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CTCA

1. Atherosclerotic plaque burden
2. Plaque morphology

3. Stenosis grading
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F. D'Ascenzo et al. / Atherosclerosis 240 (2015) 197204

HIV + HIV - Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight IV, Random, 85% CI IV, Random, 95% CI
Burdo, 11 60 102 8 41 244% 589 (2.48,14.03) —
Fitch, 10 50 87 5 40 224% 9.46 (3,38, 26.47) ——
Post, 14 284 450 164 309 30.2% 1.511.13,203) -
Zanni, 13 23 102 6 41 23.0% 1.70[0.64, 454 T
Total (95% CI) 741 431 100.0% 3.26 [1.30, 8.18) R
Total events a7 183
Heterogeneity: Tau®= 0.70, Chi*= 18.23, df= 3 (P = 0.0004), "= 84% 30 1 031 190 1001
Testfor overall effect. Z= 252 (P=0.01) ’ ‘non HIV HIV
HIV « HIV - Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Ci IV, Random, 95% CI
Burdo, 11 16 102 3 41 16.6% 218 [0.60, 7.99]
Post, 14 153 450 120 309 54.7% 0.81 [0.60,1.10]
Zannl, 13 32 102 g 41 2856% 1.63[0.70, 3.80]
Total (95% CI) 654 391 100.0% 1.17 [0.63, 2.16]
Total events 200 132
Heterogeneity: Tau?= 0.16, Chi*= 410, df= 2 (P= 0.13), P= §1% '0 o1 051 1 ’50 ‘005
Testfor overall effect Z= 049 (P=062) : 'non HIV HIV
HIV » HIV - Odds Rato Odds Ratio
Study or Subgroup _ Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Duane, 12 17 26 14 26 141% 162053, 49%5) ST i
Hwang, 12 36 78 8 32 158% 257 [1.03,6.42) ——
Lo, 11 37 78 8 32 159% 2.71[1.08,6.76) [
Pereyra, 12 41 103 35 49 17.5% 0.26 [0.13,0.55) ——
Post, 14 161 B18 162 383 208% 0.54 (0.41,0.70) -
Robinson, 05 10 27 48 a1 16.0% 040016, 099) .
Total (95% CI) 930 603 100.0% 0.88 [0.43,1.79) AP
Total events 302 265
Heterogeneity Tau*= 062, Chi*= 20 22, df= 58 (P < 0.0001), I*= 83% :001 0‘;1 130 '004

Testfor overall effect Zw= 036 (P = 0.72) non HIV HIV

Fig. 4. Risk of non calcified, of calcified and of CAC more than 0 (from above to below).

High prevalence at computed coronary tomography of non-calcified plaques in asymptomatic HIV patients treated with
HAART: A meta-analysis Atherosclerosis 240 (2015) 197e204198
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Soares et al Subclinical Coronary Artery Disease in HIV

Study N

name participant RR (95% CI)
All plaque types

Tarr PE 2018 ¥ 704 —.—1 0.74 (0.51, 1.06)
Pereyra, Florencia 2012" 152 L3 1.40 (0.98,201)

0.44 (017, 1.11)

Abd-Eimoniem, Khaled Z 2014™ 46 &—a—

Post, Wendy S 2014* 759 . 1.13(1.04,123)

Fitch, Kathleen V 2016™ 225 - 1.41(1.01,195)

Sublotal (l-squared = 77 0%, p = 0.002) 1.09(1.00,1.17)

Caicified plaque

Tarr PE 2018”7 704 - 0.57 (0.40, 0.82)
Post, Wendy S 2014* 759 —.— 102 (0.84, 123)

Filch, Kathieen V 2016 ™ 225 e 0.59 (0.30, 1.15)
Sublotal (I-squared = 80 8%, p = 0.005) B> 0.79 (0,65, 0.92)
Non-caicified plaque

Tam PE 2018% 704 - 1.01(0.70, 1.46)
Post, Wendy S 2014™ 759 —.— 1.25(1.10,1.43)
Filch, Kathleen V 2016™ 225 - 1.92(1.20, 3.06)
Sublotal (I-squared = 422%, p = 0.177) L 1.23(1.08, 1.38)

‘ ’ Rel'ative riék (95‘%: aCI) - b ' a EROA §3P

Coronary Artery Calcification and Plaque Characteristics in People Living With HIV: A LIVERPOOL MASTERCLASS IN
Systematic Review and Meta-Analysis. J Am Heart Assoc. 2021;10:6019291 ANTIVIRAL PHARMACOLOGY




e Poor disease control’
e Use of PI2
e Abacavir

* Visceral adipose tissue

L :
P LMAP

1Suboptimal HIV suppression is associated with progression of coronary artery stenosis: The Multicenter AIDS Cohort Study (MACS) longitudinal coronary CT angiography study. Atherosclerosis 2022;353:3200 2 3
2Cardiovascular disease and use of contemporary protease inhibitors: the D:A:D international prospective multicohort study, Lancet HIV.2018;5:291-300 ERrOBE T ASTERE Pae
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* Fatty Liver
* Epicardial Adipose Tissue (EAT)
* Skeletal muscle

* Ectopic Fat
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Panel B

Atherogenic lipid profile

Lipotoxicity

Hepatic gluconeogenesis

Coronary inflammation
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Heseltine et al

J Acquir Immune Defic Syndr * Volume 87, Number 5, August 15, 2021

TABLE 2. Multivariate Analysis in HIV-Positive Patients for the
Association of Coronary Calcification

TABLE 3. Multivariate Analysis in HIV-Negative Patients for
the Association of Coronary Calcification

Odds Ratio (95% CI) P Odds Ratio (95% CI) P

Age 1.15 (1.10 to 1.20) <0.005* Age 1.11 (1.09 to 1.13) <0.005*

Male sex 3.77 (1.37 to 11.69) 0.014* Male sex 2.97 (2.19 to 4.05) <0.005*

Current smoker 2.14 (0.93 to 5.06) 0.077 Current smoker 1.96 (1.37 to 2.81) <0.005*

HIN 0.58(0.19 to 1.67) 0317 HTN 1.39 (1.02 to 1.90) 0.04

DMII 0.75 (0.14 to 3.45) 0718 DMIIL 1.14 (0.72 to 1.82) 0.58
/D;csﬁpiécmia 2.89 (0.84 to 10.73) 0.097 Dyslipidemia 1.66 (1.24 to 2.

HS 3.13 (1.51 to 6.63) 0.005* HS 1.08 (0.81 to 1.44)

Obesity 1.58 (0.70 to 3.56) 0.269 Obesity 0.95 (0.54 to 1.65)

m *Denotes significant associati

Y 4

DMII, type II diabetes; HTN.

, hypertension; HS, hepatosteatosis.

DMII, type II diabetes; HTN, hypertension; HS, hepatosteatosis.

7’

Heseltine TD et al. Associations of Hepatosteatosis With Cardiovascular Disease in HIV-Positive and HIV-Negative Patients: The Liverpool HIV-Heart Project.

JAIDS 2021;87:1221-1227

TABLE 2. Factors Associated With NAFLD in Individuals With

HIV

Variable

OR (95% CI)

BMI

HTN

OSA

Smoking
Dyslipidemia
T2DM

CD4" count <200

Diagnosis of HIV in last 10 yrs

CVD*

1.10 (1.04 to 1.17)
1.36 (0.71 to 2.60)
1.89 (0.59 to 6.02)
0.74 (0.30 to 1.78)
1.67 (0.89 to 3.14)
1.13 (0.51 to 2.52)
4.67 (1.82 to 12.02)
1.00 (0.96 to 1.03)
3.08 (1.37 to 6.94)

*Composite CVD includes: CAD, CHF, PVD, stroke, TIA, MI, and coronary

revascularization.

CAD, coronary artery disease; CHF, congestive heart failure; CI, confidence
interval; HTN, hypertension; MI, myocardial infarction; OR, odds ratio; PVD,
peripheral vascular disease; T2DM, type 2 diabetes mellitus; TIA, transient ischemic

attack.

404
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(b) Association of continuous covariates with logit odds of coronary calcification in the

HIV-positive group.

Age BMI EAT V
300
80 50 -
404 200 -
60 -
%07 \/
40- 1001
20 A
20 0+
HDL LDL TC
3- 81

predictor.value
N
T

0- - s . : 5 0 3 LMAP
2023
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0.95 - Low CAC, Low EAT volume'
2 09
E 0.85 - Low CAC, High EAT volume
(O
..8 0.8
E 0.75 - High CAC, Low EAT volume
‘© 0.7
=
z 0B ~
U:) 0.6 High CAC, High EAT volume
U.55 =
All p<0.02
R P
| | | | | |
0 3 6 9 12 15

Years
*Low CAC < 100 AU, High CAC > 100 AU, Low EAT volume < 113 cm?, High EAT volume > 113 cm?




Table 4. Multivariable linear regression analysis on log-transformed epicardial adipose tissue volume in HIV-positive participants (N = 339).

Univariate analysis Multivariate analysis

HIV-related parameters Coefficient 95% Cl Pvalue  Coefficient 95% ClI P value
Male (vs. female) 0.08 —0.01 to 0.16 0.059 0.10 0.01-0.19 0.033
Age (per 1 year increase) 0.02 0.01-0.03 <0.001 0.02 0.01-0.02 <0.001
HOMA-IR (22 vs. <2) 0.18 0.10-0.27 <0.001 0.10 0.02-0.19 0.011
Abnormal waist circumference” (yes vs. no) 0.27 0.19-0.35 <0.001 0.12 0.04-0.19 0.002
Abnormal triglyceride at least 150 mg/dl 0.22 0.14-0.30 <0.001 0.05 —0.04 to 0.13 0.294
Smoking status (ever smoke vs. never smoke) 0.07 -0.02t0 015 0.112 0.24 0.16-0.32 <0.001
Hypertension (yes vs. no) 0.16 0.08-0.24 <0.001 0.01 -0.07 t0o 0.09  0.775
Diabetes mellitus (yes vs. no) 0.12 0.02-0.23 0.023 -0.08 —0.18 to 0.02 0.135
Current statin use (yes vs. no) 0.14 0.05-0.22 0.002
Nadir CD4" cell count (<100 vs. =100 cells/ul) 0.05 -0.04t0 0.14 0277
Current CD4™ cell count (<500 vs. >500 cells/ul) 0.00 —0.09 to 0.09 0.996
Current CD47/CD8™ ratio (>1 vs. <1) 0.m —0.02 to 0.05 0.512
Duration of HIV (>15 vs. <15 years) 0.16 0.06-0.25 0.002 0.10 0.01-0.19 0.028
Duration of ART (=15 vs. <15 years) 0.10 0.01-0.18 0.021
Current ART regimen 0.380

NNRTI Ref

Pl 0.06 —0.03 to 0.15 0.220

Other 0.06 —0.06 to 0.19 0.336
Lipodystrophy (yes vs. no) 0.12 0.03-0.20 0.006  0.05 ~0.03t00.12  0.253 L M A P

/ Stavudine exposure (yes vs. no) 0.08 -0.01t0 0.16  0.166 X

Abacavir exposure (yes vs. no) 0.10 —0.05 to 0.25 0.187 2 O 2 3

LIVERPOOL MASTERCLASS IN

ANTIVIRAL PHARMACOLOGY
, Higher epicardial fat in older adults living with HIV with viral suppression and relationship with liver steatosis, coronary calcium and cardiometabolic risks. AIDS. 2022;36:1073-1081



* EAT volume [ density as HIV-specific risk factor
* VAT as therapeutic target

* PVAT in risk prediction?




Multiparametric MRI

LUT Selection
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Left main

Non-invasive detection of
coronary inflammation
using computed
tomography and prediction
of residual cardiovascular
risk (the CRISP CT study): a
B post-hoc analysis of
prospective outcome data
Oikonomou et al. Lancet
2018

T
Vessel |

Perivascular fat

Non-perivascular fat
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Figure 3: Incremental prognostic value of the perivascular FAl beyond current coronary CTA-based risk

stratification

Non-invasive detection of coronary inflammation using computed tomography and prediction of residual cardiovascular risk (the CRISP CT study): a
post-hoc analysis of prospective outcome data

Oikonomou et al. Lancet 2018

AP,
23
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Novel therapeutic

* SGLT2-I

* GLP-1agonists
* Tirzepatide

* Inclisiran

* MRNA based drugs




CVS Risk Scores - This is usually as far as it goes

° Framingham in HIV clinics

* QRISK
* DAD, etc

Cardiac CT

Coronary Calcium Score

CT Angiography

Epicardial Adipose Tissue

Hepatosteatosis assessment

Perivascular adipose tissue
GllD

7’
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Figure 2

Kaplan—Meier estimates of CVD events by CAC burden in the Framingham population. Kaplan-Meier curve
demonstrating a significantly increased rate of CVD events in patients with >100 Agatston score. CAC

indicates coronary artery calcium; CVD, cardiovascular disease.

Hoffman et al. Cardiovascular Event Predication. J Am Heart AssoLZMAP
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L

* Incremental value above traditional risk prediction tool
* Net reclassification of 66% of intermediate risk patients
e Combination scores: MESA and ASTROCHARM

e Recommendation 2a AHA




CT Angiography

* Non-calcified plaque
more common in HIV

* Thought to be higher risk
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Non-HIV

Age 1.11

Hypertension
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TG/HDL 1.09 (0.913-1.292)

0.99 (0.965-1.013)

1.04 (0.963-1.131)

Age

Hepatosteatosis 3.46 (1.755-6.823)

0.001

0.53




Options for Treatment?
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* Unmet need to apply appropriate CVD risk stratification in HIV
positive patients

* Cardiac CT to understand mechanistic processes that drive
heightened CVD risk in HIV

* Opportunities for collaborative work




