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* A brief history of the science of HIV and CVD risk
* Review of the REPRIEVE Study

* Implications for South Africa

* (more) questions (than answers)

* Discussion



Myocardial Infarction Risk in the ART Era
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Increased Risk of Myocardial Infarction in HIV

RR1.75
P<0.0001
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Increased Risk of Stroke in HIV
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HIV and Traditional Risk Factors in the US
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Traditional Risk Factors Not the Whole Story
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ART and CVD risk: SMART Study

Death 1.8 (1.2-2.9) 0.007

*Relative risk comparing those with ART treatment
interruption versus those who remained on therapy

SMART Study Group, NEJM, 2006
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ART and CVD risk: SMART Study

Death 1.8(1.2-2.9) 0.007
Serious Ol 6.6 (1.5-29) 0.01 13

*Relative risk comparing those with ART treatment
interruption versus those who remained on therapy

SMART Study Group, NEJM, 2006
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ART and CVD risk: SMART Study

Death 1.8 (1.2-2.9) 0.007
Serious Ol 6.6 (1.5-29) 0.01 13
Major CV Event 1.7 (1.1-2.5) 0.009 65

*Relative risk comparing those with ART treatment
interruption versus those who remained on therapy

SMART Study Group, NEJM, 2006
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Immune Activation and CVD Events in SMART
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Summary of HIV and CVD

* People with HIV (in the global North) have increased risk of CVD events
* Traditional risk factors do not fully explain this increased risk

* ART itself, toxicities aside, prevents CVD events in PWH

* But people with HIV remain inflamed despite ART

* Inflammation is associated with increased CVD risk

* ...s0 why not try anti-inflammatories to reduce CVD risk?
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Pitavastatin to Prevent Cardiovascular
Disease in HIV Infection

Steven K. Grinspoon, M.D., Kathleen V. Fitch, M.S.N., Markella V. Zanni, M.D.,
Carl ). Fichtenbaum, M.D., Triin Umbleja, M.S., Judith A. Aberg, M.D.,
Edgar T. Overton, M.D., Carlos D. Malvestutto, M.D., M.P.H.,

Gerald S. Bloomfield, M.D., M.P.H., Judith S. Currier, M.D.,

Esteban Martinez, M.D., Ph.D., Jhoanna C. Roa, M.D., Marissa R. Diggs, B.A,,
Evelynne S. Fulda, B.A., Kayla Paradis, M.B.A., Stephen D. Wiviott, M.D.,
Borek Foldyna, M.D., Sara E. Looby, Ph.D., Patrice Desvigne-Nickens, M.D.,
Beverly Alston-Smith, M.D., Jorge Leon-Cruz, M.S., Sara McCallum, M.P.H.,
Udo Hoffmann, M.D., M.P.H., Michael T. Lu, M.D., M.P.H.,
Heather J. Ribaudo, Ph.D., and Pamela S. Douglas, M.D.,
for the REPRIEVE Investigators™
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* Double-blinded 1:1 randomized controlled trial of pitavastatin
Amg versus placebo

* Inclusion criteria:
* Living with HIV, on stable antiretroviral therapy
* Age 40-75 years
 Low to moderate risk of cardiovascular disease

 AHA/ACC 2013 calculated risk <15%
* No alternate indication for statin

* All participants received lifestyle modification information
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* Primary outcome - occurrence of a major adverse cardiovascular event
CV death (or from an undetermined cause)

Myocardial infarction

Hospitalization for unstable angina

Stroke or transient ischemic attack

Peripheral arterial ischemia

Revascularization of carotid or peripheral artery

* Adjudicated by independent review committee

* Secondary outcomes:
 CV outcomes or death from any cause
e Safety

* Incident diabetes
* Myalgias/muscle weakness
* Hepatitis
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Pitavastatin Placebo Total
Characteristic (N=3838) (N=3881) (N=7769)
Age
Median (IQR) —yr 50 (45-55) 50 (45-55) 50 (45-55)
Range —yr 40to 72 40to 74 40to 74
Distribution — no. (%)
40-49 yr 1842 (47.4) 1888 (48.6) 3730 (48.0)
50-59 yr 1712 (44.0) 1649 (42.5) 3361 (43.3)
>60 yr 334 (8.6) 344 (8.9) 678 (8.7)
— %) T
| Male 2677 (68.9) 2673 (68.9) 5350 (68.9) I
Female 1211 (31.1) 1208 (31.1) 2419 (31.1)
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Characteristic

Region of global burden of disease — no. (%)
High income
Latin America or Caribbean

Southeast or East Asia

Pitavastatin
(N=3888)

2044 (52.6)
709 (18.2)
304 (7.8)

246.(6.3)

Placebo
(N=3881)

2051 (52.8)
714 (18.4)
286 (7.4)

428 (0.0)

Total
(N=7769)

4095 (52.7)
1423 (18.3)
590 (7.6)

| Sub-Saharan Africa

585 (15.0)

572 (14.7)

1157 (14.9) |
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Pitavastatin Placebo Total
Characteristic (N=3388) (N=3881) (N=7769)
Atherosclerotic Cardiovascular Disease risk
score — %Y
I Median (IQR) 4.5 (2.1-7.0) 4.5 (2.2-7.0) 4.5 (2.1-7.0) I
Distribution — no. (%)
0to<2.5 1096 (28.2) 1060 (27.3) 2156 (27.8)
2.5 to <5 1030 (26.5) 1025 (26.4) 2055 (26.5)
5 to <7.5 934 (24.0) 960 (24.7) 1894 (24.4)
7.5t0 10 540 (13.9) 561 (14.5) 1101 (14.2)
>10 288 (7.4) 275 (7.1) 563 (7.2)
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Pitavastatin Placebo Total
Characteristic (N=3838) (N=3881) (N=7769)
CD4 count — no. (%)
<500 cells/per mm? 1257 (32.3) 1253 (32.3) 2510 (32.3)
I >500 cells/per mm? 2631 (67.7) 2628 (67.7) 5259 (67.7) I

HIV-1 RNA — no./total no. (%)]

I <LLOQ copies/ml

2641/3009 (87.8)

2609/2988 (87.3)

5250/5997 (87.5) I

LLOQ to <400 copies/ml
>400 copies/ml

305/3009 (10.1)
63/3009 (2.1)

312/2988 (10.4)
67/2988 (2.2)

617/5997 (10.3)
130/5997 (2.2)
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* Studied stopped early by DSMB due to efficacy (intervention arm
significantly better than control arm)

e Stopped after 225 total study events
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Pitavastatin Placebo
Subgroup (N=3888) (N=3881)
no./1000 person-yr (no. of events)

Primary outcome and supporting analyses

First MACE 4.95 (100) 7.77 (157)
100 10-

g 20 8- Placebo . . .
3 6- 36% reduction in hazard of a first
% 604 4 major cardio-vascular event with
E o i . Pita:fastatiln pitavastatin vs placebo
- 0 12 24 36 48 60 72 84
§ 20+

e I S — . I I ]

Months
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A Estimated Treatment Effect
Pitavastatin Placebo
Subgroup (N=3888) (N=3881) Hazard Ratio (95% ClI)
no. /1000 person-yr (no. of events)

Primary outcome and supporting analyses
First MACE 4.95 (100) 7.77 (157) —— 64 (0.48-0.84)
First confirmed MACE BRcHs 6.18 (125) —— 63 (0.48-0.84)
First MACE (as-treated analysis) 4.56 (83) 6.33 (113) —— 2 (0.54-0.95)
First MACE (per-protocol analysis) 4.73 (88) 6.92 (129) —— 8 (0.52-0.90)
First hard MACE 2.91 (59) 4.93 (100) —— 9 (0.43-0.82)

Secondary outcomes and supporting analyses
First MACE or death 931 (188)  12.02 (243) —— 77 (0.64-0.94)
First MACE or death including vital status follow-up ~ 9.27 (193) 12.23 (255) —— 76 (0.63-0.91)
Death from any cause 6.18 (126) 6.99 (143) - 88 (0.70-1.12)

Individual components of MACE
First cardiac ischemia or myocardial infarction 1.48 (30) 2.65 (54) P 6 (0.36-0.87)
First cerebrovascular event (stroke or TIA) 115! (el 2.46 (50) b 2 (0.40-0.97)
First peripheral arterial ischemia 0.10 (2) 0.15 (3) I + & 7 (0.11-4.02)
Death from cardiovascular causes 0.69 (14) 0.98 (20) I o { 70 (0.35-1.38)
Death from cardiovascular or undetermined causes ~ 1.72 (35) 2.54 (52) P 7 (0.44-1.03)
First cardiac catheterization or revascularization 1.08 (22) 1.77 (36) —— 2 (0.36-1.05)
First peripheral arterial revascularization 0.00 (0) 0.29 (6) | 0 (0.00-0.54)

1 1 1

1 I 1
OIO 0.1 0.2 0.4 0.7 10 14 2.0

-

Pitavastatin Better Placebo Bptter




Pitavastatin Placebo
ACC

IR/1000PY IR/1000PY
N (#events) N (#events) HR (95% CI)
ber 2024
Stu d res u lts OVERALL 3888 4.95(100) 3881 7.77 (157) —o—i 0.64 (0.48, 0.84) VANCED CLINICAL CARE - AIDS

ASCVD risk score

0-<2.5 1096 1.6 (10) 1060 3.4 (20) I & | 0.49 (0.23, 1.04)

2.5-<5 1030 5.1 (28) 1025 4.8 (27) —e— | 1.04 (0.61,1.77)

5-10 1474 5.8 (42) 1521 11.7:(87) | 0.50 (0.35, 0.72)

>10 288 14.9 (20) 275 18.3(23) f—e— 0.81 (0.44, 1.48)
Age (years)

40-49 1842 3.1 (30) 1888 5.1 (51) —e— 0.61 (0.39, 0.95)

50-59 1712 7.2 (63) 1649 9.9 (84) —e— 0.73 (0.52, 1.01)

260 334 4.2 (7) 344 13.022) 4+—o—1 0.32 (0.13, 0.74)
Sex at birth

Female 1211 3.9 (26) 1208 6.2 (41) —e— 0.63 (0.39, 1.04)

Male 2677 5.5(74) 2673 8.5(116) —o—j 0.64 (0.48, 0.86)
Race

Asian 571 1.6 (5) 567 7.022) S4e— 0.22 (0.09, 0.59)

Black/African American 1569 5.8 (46) 1639 8.7 (74) —eo— 0.66 (0.46, 0.96)

White 1364 5.6 (39) 1340 7.5(51) —— 0.74 (0.49, 1.13)

Other 384 5.0(10) 335 5.7(10) I & 0.87 (0.36, 2.10)
Smoking status

Current Smoker 920 9.4 (41) 1013  12.9 (63) —e—- 0.73 (0.49, 1.08)

Former/Never 2964 3.7(59) 2863 6.1(94) —eo— 0.61 (0.44, 0.84)
Hypertension

No 2496 2.9(39) 2493 6.6 (86) —e— 0.45 (0.31, 0.66)

Yes 1392 8.8(61) 1388 10.0(71) —eo— 0.87 (0.62, 1.23)
LDL-C (mg/dL)

<130 2973 5.0(78) 3044 8.0(126) —o— 0.63 (0.47, 0.83)

2130 915 4.7 (22) 837 7.0(31) f—e—H 0.68 (0.40, 1.18)
BMI (kg/m2)

<25 1700 4.2 (37) 1707 6.9 (61) —e— 0.60 (0.40, 0.91)

25-29.9 1332 4.7 (32) 1334 6.7 (47) —e—- 0.69 (0.44, 1.08)

30+ 853 6.8 (30) 836 11.4 (49) —_— 0.60 (0.38, 0.95)
CD4 count (cells/mm?3)

<500 1257 5.5(36) 1253 7.4 (48) f——| 0.74 (0.48, 1.14)

>500 2631 47 (64) 2628 7.9(109) ] 0.59 (0.43, 0.81)
HIV-1 RNA (copies/mL)

<LLQ 2641 5.0(70) 2609 7.2 (99) —eo— 0.70 (0.52, 0.95)

2LLQ 368 9.7 (18) 379 13.2 (25) e 0.73 (0.40, 1.34)
Nadir CD4 count (cells/mm3)

<200 1890 5:5(55) 1911 8.5 (86) —e— 0.65 (0.46, 0.91)

200-349 1019 4.9 (26) 1022 6.2 (33) —e— 0.80 (0.48, 1.34)

>350 839 3.0(13) 825 7.4 (31) } & | 0.41 (0.22, 0.79)
ART duration (years)

<5 847 3.9(17) 857 5.8 (26) f——e—— 0.66 (0.36, 1.21)

5-10 1190 4.6 (28) 1117 7.0 (41) f—eo— 0.66 (0.41, 1.06)

>10 1851 5.7 (55) 1905 9.1 (90) —e— 0.63 (0.45, 0.88)
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Table S1: Incidence of Adverse Events

Treatment No. Total PY No. with  Incidence Rate /100PY Incidence Rate Ratio*
Event Group at risk at risk event (95% CI) (95% ClI)
Non-fatal SAE Pitavastatin 3888 17,986 750 417 (3.88,4.48) 1.00 (0.90, 1.10)

Diabetes’ Pitavastatin 3864 19,655 232 1.18 (1.04, 1.34) 129 (1.07,1.57)
Plasobe—3867— 40004 4c0  go4 570406

Grade =3 or treatment-limiting Pitavastatin 3888 19,982 92 046 (0.38, 0.56) 1.58 (1.14,2.19)

myalgia, muscle weakness or myopathy* Placebo 3881 20,241 59 0.29 (0.23,0.38) -

Grade =3 or treatment-limiting Pitavastatin 3888 20,375 3 0.015 (0.005, 0.046) 075 (0.17,3.37)°

rhabdomyolysis Placebo 3881 20,462 4 0.020 (0.007, 0.052) -

Grade 23 ALT Pitavastatin 3888 20,350 12 0.059 (0.033,0.10) 1.34 (0.56, 3.18)°
Placebo 3881 20,439 9 0.044 (0.023,0.085) -

Any AE? Pitavastatin 3888 15,678 1385 8.83 (8.38,9.31) 1.04 (0.97,1.12)

Placebo 3881 15,961 1355 8.49 (8.05,8.95) -
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* Compared to placebo, pitavastatin 4mg, led to a ~35% reduced
risk of a MACE in adults with HIV and low to moderate risk of an
event

* Tolerable safety profile with some increased risk of DM and
muscle pain/weakness

* Lends strong to support that HIV is an inflammatory mediated
CVD risk equivalent and that anti-inflammatories (eg statins)
can help reduce risk of CVD events in PWH
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[ ]

* With everything you have heard thus far about the REPRIEVE
study — raise your hand if you think all people with HIV in
South Africa should be offered a statin to prevent CVD
events?
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US and UK Guidelines Updated.....2:nom2, .. ...

US Guidelines Update UK Guidelines Update
For people with HIV who have low to intermediate (<20%) 10-year atherosclerotic e We recommend that all people living with HIV aged 40 years or older should be
cardiovascular disease (ASCVD) risk estimates offered a statin for primary prevention of CVD irrespective of lipid profile or
estimated CVD risk (Grade 1B).
* Age 40-75 years e We suggest that people living with HIV aged 40 years or older with an estimated
10-year CVD risk of 5% or greater are prioritised for primary prevention with a
When 10-year ASCVD risk estimates are 5% to <20%, the Panel for the Use of statin (GPP).

Antiretroviral Agents in Adults and Adolescents with HIV (the Panel)
recommends initiating at least moderate-intensity statin therapy (Al).
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Modelling studies: CVD is a major cause of

morbidity in LMICs
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Prevalence of CAD
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Primary data on HIV and CAD in sSA are scarce

(£ 95%CI)

N
T

Py

+ PWH
¢ HIV Uninfected

[ 1] '

Total Cohort

T T T
0 to <2.5% 2.5 to <5% 25%

ASCVD Risk Score Category

In Uganda (n=582)

No difference by
HIV serostatus in:

* Prevalence of
CAD

* Type of CAD
* Severity of CAD

Siedner et al, under review
Longenecker et al, JIAS, 2022
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Primary data on HIV and CAD in sSA are scarce.....

Population Prevalence of Coronary
Atherosclerotic Disease

United States (n=2359)
Sweden (n=25,282)

o
g
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o F
S o - South Korea (n=1000)
g § 404 = Uganda (n=586)
O .”
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o 2
O o
c o —_1
QD o 20-
S 3
QO w T
o O T
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£ ——
< o . .
Any plaque Non-calcified plaque

Population prevalence of
CAD was substantially
lower in Uganda than in
other population-based
cohorts with similar
diagnostic testing

Siedner et al, under review

Nasir et al, JACC Cardiovasc Imag, 2022
Bergstrom et al, Circ, 2021

Choi et al, Circ, 2008
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What about REPRIEVE results from LMICs?

CARE - AIDS

REPRIEVE Sample Size

High-Income 4095
Latin America 1423
South and East Asia 590
South Asia 504
Sub-Saharan Africa 1157

Grinspoon et al, NEJM, 2024



MACE Incidence Rate
Events/1000 person-years
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Major Cardiovascuar Event Incidence Rate

n=3881

n=3888

7.77

4.95

1
Total

in REPRIEVE

[l Placebo
=1 Pitavastatin
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Grinspoon et al, NEJM, 2024



Number Needed to Treat

200+

150

100
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Number Needed to Treat (or Harm) to Prevent One
Major Cardiovascular Event

Total High Income

Grinspoon et al, NEJM, 2024
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A statin scale-up would be no small effort

—l- Primary prevention

- Secondary prevention WHO target Statin use (%)
Region
Africa —a— 45 (2-7-7-5)
- 10-4 (8-4-12-7) . .
Americas —— 10-7 (8-4-13-5) <1 0% Of ellgl ble
| B 105020223 individuals in Africa
South-East Asia —— 5.5 (3.6-8-4) .
o 21,9 (16.9-27.9) are on statins for
Western Pacific — 63(23-158) prl mary preve ntlon
— - 16.9 (12-4-22-6)
European R 5-4(3-9-7-3)
—— 15-7 (13-5-18-3)
Eastern Mediterranean - 13-7(12.2-15.2)
B 104 (357-43.3) 15% for secondary
Income group preve ntion
Low income - 2.0{0-9-4-7)
- 8.2 (6-1-11.0)
Lower middle —a— 6-3 (4-3-9-2)
— 212 (17-5-25-4)
Upper middle & 13-8(12.5-153)
T 316 (28-9-34-4)
Overall - 8-0(6-9-9-3)
—-— 21-9 (20-0-24-0)
ZIU 4I0 Elﬂ

Statin use (%)

Marcus et al, Lancet Glob Health, 2022
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Is integration of HIV & NCD services effective in LMICs?
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p<0.0001 Study Outcomes
(non-inferiority)
100- [[] Standard of Care . .
97.0] |97.3 C] Care Integration Integrating care did not

diminish HIV control.

50+

Proportion

0 :
Virologic Sluppression Kivuyo et al, Lancet, 2023




Can it be simplified?

Before Integration

ART
Patient

O P D Medical Officer Pharmac y

Patient @
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Estimated
30-40%
increase in
waiting
times

Deo et al, PLoS One, 2012
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Budget and Estimated Costs of NCD Care in South Africa

2020
6,000
5,000 >10 4-5 billion Rand
to effectively

s 3,688 implement
S oo NCD care into
o SA public
T ao- =2 sector

1,000

’ SA (;Iinic Estimat:ed Adult Estimat:ed Adult
Services Budget NCD Costs NCD Costs
(50%) (90%)

Botha and Vermund, Global Health Action, 2022
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Bl NCDs
B HIV Spending
Bl Other

US government donations
into global healthcare
(2019)

Jailobeva, Globalization and Health, 2021



What should we prioritize?

Life Expectancy, Years

Females Males

Smoking Status
= Current

m Former
m Never

70.5 70.5

65.2 65.2

35 35
Age at model start

2AWACC
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“Among virologically
suppressed PWH in South
Africa, tobacco smoking
decreases life expectancy
more than HIV”

Reddy et al, JIAS, 2024
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Guidance Note
Prioritization Framework for Supporting ' §iprortedbystrong, data-
Health and I._qngew_ty Among People | @ ed seonte.
Living With HIV centered care

Allocation Period 2023-2025 3. Prioritize integration for
Date published: 22 February 2023 HIV service delivery
THE
c'\ GLOBAL
FUND

Global Fund 2023
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Show Of handso 16th ANNUAL WORKSHOP ON ADVANCED CLINICAL CARE -AIDS
[ ]

* With everything you have heard thus far about the REPRIEVE
study — raise your hand if you think all people with HIV in
South Africa should be offered a statin to prevent CVD
events?
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Leave you with questions: R T

1. Should the REPRIEVE results be used to change HIV policy in
LMICs like South Africa?

2. What add-on services should be prioritized to most impact health
and make use of limited resources for healthcare spending?

3. What are the best models for integrating care?
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MarkJ. Siedner MD MPH

msiedner@mgh.harvard.edu

mark.siedner@ahri.org
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