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Cardiovascular Disease Risk is Elevated in HIV ¢

With newer and more potent ART, death due to AIDS-related complications among PWH has decreased

However, the risk of cardiovascular disease is increased in PWH, and this is now a leading cause of morbidity and
mortality among this population

Importantly, this increased risk of CVD is beyond that predicted by traditional risk factors (age, gender, smoking
history, etc.)
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CVD as a cause of death in HIV

e United States: 2"¥ l[eading non-HIV cause of death (~15%)
e Europe: 3™ after cancer and liver disease (~8%)
¢ Deaths due to CVD range from 6%-15% in different cohorts
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Temporal Trends of Cardiovascular Disease Incidence in People With HIV *

From 2001-2021

Nadine Jaschinski, for the RESPOND and D:A:D Study Groups

Centre of Excellence for Health, Immunity, and Infections, Copenhagen, Denmark

Figure A Age-standardised Incldence rates of CVD events aver time, B. Distrlkbutlon of known CVD rlsk factars over time
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Evalud tasas de incidencia de ECV (IR) estandarizadas por
edad cada 2 afios de 2001-2021

66.680 individuos participantes de las cohotes D:A:D y
Respond, 18% (>50 afos); 38% Fumadores, 45% DLP, 8%
HTA.

2.811 (>4%) eventos CV (1363 IM, 768 accidentes
cerebrovasculares, 680 PIC)

La incidencia bruta de ECV se mantuvo relativamente
estable a lo largo del tiempo.

Se muestra una disminucidon en la incidencia de ECV
estandarizada por edad en personas, siendo mas
pronunciada entre 2009-20010

La prevalencia de la mayoria de los factores de riesgo de
ECV fue similar o disminuyd, excepto HTA

Jaschinski N. Abstract 784. Croi 2024



Fisiopatologia y manejo de ECV asociada al VIH oo
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Percentage of activated

ART decreases immune activation, but levels remain
high vs HIV-negative subjects
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PRIMARY AND SECUNDARY PREVENTION

Smoking cessation

* Use the 5 A's framework.

» Combine behavioural support and medication.

Weight loss

0.82 {

* Lack of evidence for diets
only focused on weight loss to
reduce ASCVD.

* Medication and bariatric

Relative risk of 0.82 ]
on all-cause mortality [25] ~v

Lifestyle management

Focus on patients with high estimated ASCVD
risk and a high probability of success

Dietary change

Mediterranean diet |Hazard ratio of 0.69
Extra virgin olive oil

on ASCVD events [38] ne

Mediterranean diet [Hazard ratio of 0.72 (7 _’9
Nuts on ASCVD events [38]\"

e Current dietary targets for salt and alcohol are
being debated.

surgery can be considered for
weight loss.

Stress management

Moderate-intensity leisure-time
physical activity of:

integrated into everyday life to
minimise sedentary time.

* Stress influences adherence to
medication and beneficial
lifestyle behaviours.

Implementation in practice

* Shared decision-making is crucial for motivation and
commitment [79].

o Multidisciplinary interventions are recommended to
reduce ASCVD [82].

* Long-term support may be needed to improve
adherence to beneficial lifestyles [84].
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°
¢ Debemos exigir unos niveles maximos de LDL colesterol en prevencion primaria?

Las guias mas recientes de la Sociedad Europea de Cardiologia (ESC) recomiendan que los pacientes con infeccion
por VIH deben ser considerados como minimo de alto riesgo CV, y en ellos el objetivo de LDL debe estar por debajo de
<70 mg/dl (Prevencion primaria) y <55 mg/dL (Prevencidén secundaria)

Dislipemia: guias europeas 2021
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= Considerar asociar acidos grasos omega 3
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= Considerar asociar ezetimiba a la estatina si no se logra

En prevencion primaria la meta de LDL-C

L.
~

>70 anos = LDL-C < 100mg/dl: en riesgo alto y muy alto

.

1. Reiner Z, et al.; ESC Committee for Practice Guidelines (CPG) 2008-2010 and 2010-2012 Committees. ESC/EAS
Guidelines for the management of dyslipidaemias: the Task Force for the management of dyslipidaemias of the European
Society of Cardiology (ESC) and the European Atherosclerosis Society (EAS). Eur Heart J 2011;32(14):1769-818.

2. Documento de consenso sobre alteraciones metabdlicas y riesgo cardiovascular en paciente con infecciéon por el VIH
(febrero 2014). Grupo de expertos del Grupo de estudio sobre Alteraciones Metabdlicas (GEAM), de la Secretaria del Plan
Nacional sobre el sida (SPNS) y del Grupo de Estudio de sida (GeSIDA)
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Clinical Reviews in Allergy & Immunology (2021) 60:175-199
https://doi.org/10.1007/s12016-020-08791-9

o))

Anti-inflammatory Action of Statins in Cardiovascular Disease: Check for
. updates
the Role of Inflammasome and Toll-Like Receptor Pathways
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Fig.3 The effects of statins in atherosclerosis (a) and the immune system (b) (abbreviations: HMG-CoA: 3-hydroxy-3-methyl-glutaryl-coenzyme A.

MMP: matrix metalloproteinases. ROS: reactive oxygen species. MHC-II: major histocompatibility complex-Il. LDL: low-density lipoprotein)

Estatinas en personas con VIH han

demostrado un potencial significativo

para:

* Disminuir el C-LDL

* Reducir los indices inflamatorios, de
activacion inmune e inflamacion
arterial

* Reducir el oxLDL proaterogénico

* Mejorar las caracteristicas de la placa
coronaria

* Reducir la activacion de monocitos
atipicos,  disminuyendo asi |a
activacion del factor tisular

Clinic Rev Allerg Immunol (2021) 60:175-199



Efficacy and safety of more intensive lowering of LDL cholesterol: a meta-analysis of e
data from 170 000 participants in 26 randomised trials

Cholesterol Treatment Trialists' (CTT) Collaboration*** T R— RR (C1) per L mmalfL. reduction i LDLC
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Statins Reduce Vascular Events in Non HIV Patients &
with Low LDL and Increased CRP
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« LDL was reduced 47 mg/dL, and should have resulted in a HR of 0.73
based on LDL lowering alone, according to CTTC meta-analysis.

* Instead, JUPITER showed a HR of 0.56, greater than expected based on
LDL lowering alone (Mechanistic effect???)

Ridker N Engl J Med 2008; CTTC Lancet 2010 12



Statins Address Both Traditional and
Immune Risk Factors in HIV

* LDL Lowering: Statins lower LDL by similar amounts in patients
with and without HIV (-26.2% vs -26.9%)

 Reduced Immune Activation: Decrease monocyte activation with
decreased circulating levels of sCD14 and the macrophage-

derived phospholipase Lp-PLA2
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The Biology of Atherosclerosis:
Lipids, Thrombosis and Inflammation

Statins Aspirin
Fibrates P2y12 LTHROMBOSIS
PCSK9 NOACs
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Statins are Well-Tolerated/Safe in HIV 3

Low rates of MLFTs, myalgias (<3%) (siverberg aiv 2009)

Despite immune suppressant effects, no adverse effects on viral

e pl ication (Moncunill AIDS 2005, Negredo AIDS 2006)

Newer statins may not increase glucose (metabolic syndrome) and do not
interact with Pls

Pitavastatin (Livalo): Recommended in 2013 ACC/AHA guidelines as a
moderate dose statin

 Metabolized primarily by glucoronidation. Minimally metabolized by CYP3A

* No known interactions with antiretroviral therapy = no dose limitations.
(Sponseller CROI 2014, Aberg Endo 2013, Eckard JID 2014, Stone JACC 2013)
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X REPRIEVE

Cardiovascular Disease Risk and
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The REPRIEVE Trial in HIV
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Background

* Risk of MI and acute coronary syndrome are increased in people
with HIV relative to the general population

e Relative Risk: 1.5-2.0

* CV disease is unique in HIV
e Occurs in asymptomatic, young people

 Traditional risk factors are often not present and may account for only a
portion of excess CVD risk in HIV

* No current recommendations for prevention of CVD in HIV which
consider the unique pathophysiology of atherosclerosis in this
population.

JCEM 2007; JAMA IM 2013 18



¢ REPRIEVE

JAMA Cardislogy | Original Investigation

VOBES Assessed for eligibiliy |

Effects of Pitavastatin on Coronary Artery Disease

and Inflammatory Biomarkers in HIV

Mechanistic Substudy of the REPRIEVE Randomized Clinical Trial
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* Prospectivo
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* Aleatorizado
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e 145 centros, 12 paises
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Puiblished onilne February 21, 2024, Corected on Febnsary 28, 2024,



REPRIEVE Study Population

Inclusion Criteria

Documented HIV infection
Receiving stable ART
CD4+ > 100 cells/mm3
Age 2> 40 years, < 75 years
No ASCVD
10-yr ASCVD risk score/LDLc
— <7.5% LDL < 190 mg/dL
— >7.5% and £ 10% LDL, < 160 mg/dL
— >10% and <15%, LDL < 130 mg/dL
Certain laboratory parameters

Exclusion Criteria

Current use of statins,
gemfibrozil, or PCSK9
inhibitors

Known decompensated
cirrhosis



| o ]

REPRIEVE Trial: Placebo-controlled RCT of =
Primary Prevention in HIV

PRIMARY HYPOTHESIS: Statin therapy will prevent ASCVD- related major
adverse CV events (MACE) in PWH on ART who are at low-moderate

traditional CVD risk

SECONDARY HYPOTHESES:
1.  Statin therapy will be associated with reductions in specific CVD-related events and all-

cause mortality

2. Decreases in LDL and non-HDL cholesterol levels associated with statin therapy will be
predictive of reduction in CVD events

3.  Statin therapy will reduce serious non-cardiovascular events, including malignancies,
end-stage kidney or liver disease

4.  Statin therapy will be safe and well-tolerated in PWH



REPRIEVE Trial Schema

Time

Asymptomatic people with HIV, Age:40-75y, 10-year ASCVD risk < 15%

N~7500

Placebo Pitavastatin

- Mechanistic -

N=800, 2 yrs SUdY

~_—

Coronary plaque, vascular
Inflammation, immune activation

Screening
and
Consent

Randomization

Intervention

Mechanistic
Primary Endpoint

CVD Death = Ml Unstable Angina = TIA & Stroke = | Arterial Revasc PAD grl:g:;il,
Endpoint
| Individual components of primary endpoint and all cause mortality |
| Predictors of statin effects | Secondary
| Inflammatory, immunological, metabolic biomarkers | Endpoints

| Statin safety and non AIDS comorbidities, DM, infections, cancer |

1. Grispoon S, et al. N EnglJ Med, 2023



REPRIEVE Trial Schema

ORIGINAL ARTICLE

Pitavastatin to Prevent Cardiovascular

Disease in HIV Infection

Table 1. Characteristics of the Participants at Baseline.*

Characteristic
Region of global burden of disease — no. (24)
High income
Latin America or Caribbean
Southeast or East Asia
South Asia
Sub-Saharan Africa
Age
Median (IQR) —yr
Range —yr
Distribution — no. (26)
40-49 yr
50-59yr
=60yr
Sex — no. (26) 71
Male
Female e
Gender identity — no. (%)
Cisgender
Transgender
Not reported
Race — no. (26)1
Black
White
Asian
Other

Ethnic group in North America — no./total
no. (%)§

Hispanic or Latino
Not Hispanic or Latino
Unknown

Atherosclerotic Cardiovascular Disease risk

score — %

Median (IQR)
Distribution — no. (9%)
Oto <2.5
2.5to <5
5to <7.5
7.5to 10
=10

Pitavastatin
(N =3888)

2044 (52.6)
709 (18.2)
304 (7.8)
246 (6.3)
585 (15.0)

50 (45-55)
40to 72

1842 (47.4)
1712 (44.0)
334 (8.6)

2677 (68.9)
1211 (31.1)

3687 (94.8)
63 (1.6)
138 (3.5)

1569 (40.4)

1364 (35.1)
571 (14.7)
384 (9.9)

366/1957 (18.7)
1575/1957 (80.5)
16/1957 (0.8)

4.5 (2.1-7.0)

1096 (28.2)
1030 (26.5)
934 (24.0)
540 (13.9)
288 (7.4)

Participantes: 7769
Media CD4+ 621
Media CV 62 copias/mm3
Seguimiento 5.1a

EA: 82 participantes
(2.1% Pitavastatina vs
1.2% Placebo)

Table 1. (Continued.)

Placebo Total
(N=3881) (N=7769)

Pitavastatin Placebo Total
P oo e Characteristic (N=3888) (N=3881) (N=7769)

ZL0S LS ) Nadir CD4 level

286 (7.4) 590 (7.6)

258 (6.6) 504 (6.5) Distribution — no. (%)

572 (14.7) 1157 (14.9)

<200 cells/per mm’ 1890 (48.6) 1911 (49.2) 3801 (48.9)
Al e 200-349 cells/per mm’ 1019 (26.2) 1022 (26.3) 2041 (26.3)
40 to 74 40to 74
2350 cells/per mm’ 840 (21.6) 825 (21.3) 1665 (21.4)
1888 (48.6) 3730 (48.0)
1649 (42.5) 3361 (43.3) Unknown no. of cells/per mm’ 139 (3.6) 123 (3.2) 262 (3.4)
SAAI(E:2) S78B7) CD4 count — no. (%)
2673 (68.9) 5350 (68.9) <500 cells/per mm’ 1257 (32.3) 1253 (32.3) 2510 (32.3)
1208 (31.1) 2419 (31.1)
>500 cells/per mm’ 2631 (67.7) 2628 (67.7) 5259 (67.7)
3680 (94.8) 7367 (94.8) HIV-1 RNA — no./total no. (%)
64 (1.6) 127 (1.6)

137 (3.5) 275 (3.5) <LLOQ copies/ml 2641/3009 (87.8) 2609/2988 (87.3) 5250/5997 (87.5)
1635 (43:2) 3208/ GA15) LLOQ to <400 copies/ml 305/3009 (10.1) 312/2988 (10.4) 617/5997 (10.3)
1340 (34.5) 2704 (34.8) 2400 copies/ml 63/3009 (2.1) 67/2988 (2.2) 130/5997 (2.2)

567 (14.6) 1138 (14.6)

e S * Percentages may not total 100 because of rounding. HIV denotes human immunodeficiency virus, and IQR interquar-

tile range
332/1961 (16.9) 698/3918 (17.8) 1 This characteristic was used as a stratification factor in Cox proportional-hazards modeling in time-to-event analyses
1611/1961 (82.2) 3186/3918 (81.3) 1 Race was reported by the participants. “Other” race includes participants who identified as native or indigenous to the
18/1961 (0.9) 34/3918(0.9) enroliment region, as having more than one race, or as having an unknown race
§ Ethnic group is reported according to the National Institutes of Health definition for participants in the United States
P (Bt F o e (including Puerto Rico) and Canada only and is not applicable to other geographic regions
9§ The 10-Year Atherosclerotic Cardiovascular Disease risk score is calculated by assessing age, sex, race, systolic blood
1060 (27.3) 2156 (27.8) pressure, total and high-density lipoprotein cholesterol, treatment for hypertension, smoking history, and presence of
1025 (26.4) 2055 (26.5) diabetes. It is measured on a scale of low risk (<5%), borderline risk (5 to <7.5%), intermediate risk (7.5 to <20%), and

960 (24.7) 1894 (24.4) high risk (220%).

561 (14.5) 1101 (14.2) The level of HIV-1 RNA was measured if data were available through standard care. The assays that were used for test-

275 (7.1) 563 (7.2) ing varied, including assays with a lower limit of quantification (LLOQ) of 20 to 400 copies per milliliter

1. Grispoon S, et al. N Engl J Med, 2023
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Among 7769 participants, age 50, ASCVD risk 4.5%, LDL 108: e PRIMARY AND SECUNDARY END POINTS

B First MACE C First MACE or Death
A Estimated Treatment Effect 1009 & 1007 & e
— — Placebo
Pitavastatin ~ Placebo & g0 6 Placebo & g0 6
Subgroup (N=3888) (N=3881) Hazard Ratio (95% Cl) g 4 g 4
no./1000 person-yr (no. of events) '*g 60 , "g 60 , Pitavastatin
= . . =
Primary outcome and supporting analyses E 0 Pitavastatin E 0
— T C ® ] c
First MACE —p 7.32 (136) bt | 065 (04810 0.90i kc AR S A, R A R k: S A
First MACE including vital status follow-up 4,75 (90) .22 (137) b 0,66 (0.50 to 0.86) E 20 E 204
First confirmed MACE —p oy s92(10 —— 065 (048 t0087) > v v
First MACE (as-treated analysis) 4,44 (77) 6.25 (107) —— 0.71 (0.53 to 0.95) 0 0 15 24 36 . 0 7 0 0 19 4 36 P 60 79
First MACE (per-protocol analysis) 4.54 (80) 6.77 (120) e 0.67 (0.50 to 0.89) Months Months
Secondary outcomes and supporting analyses Cumulative
First MACE or death 9.18 (170) 1163 (216) i 0.79 (0.65 to 0.96) Incidence
First MACE or death including vital status followup 913 (173) 1170 (222) b 078 (0.64 0 0.95) o TEvent (8] o ose 138 214 274 336 43 Tiempo hasta experimentar un evento cardiovascular
Death from any cause —’ 6.17 (116) 6.83 (129) ] 0.90 (0.70to 1.16) Pitavastatin  0.00 056 095 135 180 241 27 adverso grave (como un primer ataque cardiaco o
. acddente cerebrovascular)
Individual components of MACE No. at Risk
First cardiac ischemia or myocardial infarction 1,40 (26) 251 (47) —— 0.56 (0.34 10 0,90) Placebo 3881 3693 3506 3356 2997 2182 9!
First cerebrovascular event (stroke or TIA) 156 (29) 2.36 (M) i 066 (0.41 to 1.05) Pitavastatin 3388 3647 3475 3364 2097 1947 1Ot Z
First peripheral arterial ischemia 0.11(2) 016 (3) I 067 (0.11to 4.02) Figure 1. Treatment Effect of Pitavastatin on Major Adverse Cai E = Placebo
Death from cardiovascular causes 0.64(12) 0.5 (16) ——t——— 075 (0360 1.59) Shown is the incidence rate of a major adverse cardiovascular ¢ g = Pltawastating
Death from cardiovascular or undetermined causes 160 (30) 124 (42) [ —— 071 (0.45to 1.14) rus (HIV) infection in the pitavastatin group and the placebo g =
First cardiac catheterization or revascularization 097 (18) 166 (31) I 059 (0.33 to 1.05) portional-hazards analysis (Panel A). Also shown are the cumu ;
secondary outcome (first MACE or death from any cause) (Pan s
First carotid or cerebrovascular revascularization 0.00 (0) 0.00 (0) - : Iy o
) ) At the top of Panel A, the primary outcome of the trial is showt -
First peripheral arterial revascularization 0.00 (0) 032(6) i 0.00 {0.00 to 0.66) supportive analyses. Cox proportional-hazards models were st = h'frn:dlmadamntn
y ! ! ! ! ol Aside from the primary result, the widths of the confidence int o «35%: comparada con
00 O 0 04 07 1014 20 ’ = e
! ! 10142 used in place of hypothesis testing. TIA denotes transient ische £ quianas recl n placaba
Pitavastatin Better Placebo Better 24 35 48 &0 72
Mesos en al estudio

« Pitavastatina redujo 35% MACE en comparacion Lo el e e

de valoracién, los eventos cardiovasculares adversos graves

con placebo (Croi 2024) {MALCE"), en un 35 % en comparacidn con & placebo en un

sequimiento promedio de, aproximadamentes, 5 afios.

1. Grispoon S, et al. N EnglJ viea, zuzs

2. Grispoon S. Abstract 151-152 Croi 2024.
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A LDL Cholesterol

200
__ 150
=
= _
£ 100
E - - - -
50
(o]
= o = o = o = o = o = ) = o
= =1 = = = = B - B =1 = - = =
g g g g E g = g = ] B g = g
2 = g = g = g = g = g = g =
= = = ] = = =
Entry Month 12 Month 24 Month 36 Month 48 Month 60 Month 72
MNo. 3681 3666 3340 3321 3079 3117 2790 2770 2371 2352 1458 1454 652 605
Median 107 106 74 105 75 104 73 104 73 104 75 104 76 100
Ql1-Q3 87-129 86-—127 58-93 85-126 59-93 84—-126 57—-92 82—-126 56—92 83-124 59—-95 82-126 59—-97 82-124
Mean 108 107 77 106 78 106 77 105 77 105 79 105 80 103
95% Cl1 107-109 106—108 76—78 105-107 77—-79 105-107 76—-78 104—-106 76—78 104-106 77—80 103-107 78-83 100-106
B Non-HDL Cholesterol
250
200
5
®p 150
£ T
@ 100 - - - -
A
=
50
o
= o = o = o = o = o = o = o
= =1 = =y = = = = = = = =1 = e
= g = g g g = 8 = g | < = g
il = il s @ S A s 7l = % s @ s
= =2 = 2 ) = =
Entry Month 12 Month 24 Month 36 Meonth 48 Month 60 Month 72
No. 3713 3680 3366 3354 3107 3138 2815 2794 2388 2368 1469 1469 659 609
Median 133 132 97 131 98 131 a7 130 a7 129 99 129 99 123
Q1-Q3 110-158 108-157 80—118 108-156 80-121 108-156 78-118 107-154 78—120 106-—154 79—121 105-153 81-124 104-151
Mean 135 134 101 133 103 133 101 132 101 131 103 130 104 128
9526 Cl 134-136 132-135 100-102 132-135 101-104 132-—-134 100-103 130-133 100-103 129-132 102-105 128-132 102—107 125-131

Figure 3. Fasting Cholesterol Levels.

Shown are violin plots of data regarding LDL cholesterol (Panel A) and non—high-density lipoprotein (HDL) cholesterol (Panel B) in the
pitavastatin group and the placebo group. In each plot, the mean value is indicated by a circle, the median by a horizontal line, and the
interquartile range (Q1—Q3) by the top and bottom of a box; whiskers indicate the 5th and 95th percentiles, and the tapering points re-
flect the shape of the distribution. For reference, the shaded area indicates the matching interquartile ranges in the pitavastatin and pla-

cebo groups at trial entry. To convert the values for cholesterol to millimoles per liter, multiply by 0.02586.

Efecto de la Pitavastatina sobre el

LDLc y no-HDLc

* LDLc similar al inicio en ambos
grupos

« | LDLc de107 a 74 mg/dL: Grupo

Pitavastatina
* Los efectos sobre LDLc y no-HDLc

parecen duraderos en el tiempo

1. Grispoon S, et al. N Engl J Med, 2023
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Table 2. Adverse Events.
Incidence
Pitavastatin Placebo Rate Ratio
Event (N=3888) (N=3881) (95% CI)¢
No. with Incidence Rate No.with  Incidence Rate
Event (95%Cl) Event (95%Cl)
no./100 no./100
person-yr person-yr
Nonfatal serious adverse event 695 4.16 (3.86-4.48) 694 413 (3.84-4.45) 101(091-1.12)
Diabetes melltust (099-1.30) 155 084(072-099) 135 (1.09-166)
Myalgia, muscle weakness, or myopaty (0.40-0.61) 53 0.28 (0.22-037)  1.74 (1.24-2.45)
of grade 23 or treatment-limiting:;
Rhabdomyolysis of grade 23 or treat- 3 0.02 (0.01-0.05) 4 0.02 (0.01-0.06)  0.75 (0.17-3.37)§
ment-limiting
Alanine aminotransferase elevation of 11 0.06 (0.03-0.11) 8 0.04 (0.02-0.08)  1.38 (0.56-3.43)f
grade 23
Any adverse event§ 1304 8.88 (8.41-9.38) 1256 8.37(7.92-8.84)  1.06 (0.98-1.15)

* Incidence rate ratios have been adjusted for sex at birth and CD4 cell count at screening, except as indicated.

1 The evaluation of diabetes incidence was limited to participants without preexisting diabetes at baseline (3865 in the pitavastatin group and
3867 in the placebo group). Diabetes events were defined as diabetes diagnoses with an initiation of antidiabetic therapy. Incident diagnosis
of diabetes without initiation of antidiabetic therapy occurred in 11 participants in the pitavastatin group and in 14 in the placebo group.
The percentages of participants with diabetes mellitus were 5.3% in the pitavastatin group and 4.0% in the placebo group.

1 Myopathy of grade 3 or higher occurred in 3 participants in the pitavastatin group and in 1 in the placebo group. The percentages of partici-
pants with muscle-related symptoms were 2.3% in the pitavastatin group and 1.4% in the placebo group.

{ An unadjusted incidence rate ratio is shown because no events were reported in a stratum according to sex at birth and CD4 count at
screening,

9 Any adverse event was defined according to the protocol collection criteria (grade 3 or higher, leading to a change in trial treatment regard-
less of grade, serious adverse event, or targeted adverse event).

Eventos adversos diagnosticados durante el periodo
del estudio

Folacion do Incidancta, 1.01

(el 05 %, 091 - LI = PlRavastatina

416 413 = Placebo

Raiarion da Incidancty, 135
C el 05.%, 1.0 - 156

Aebacion e Incidoncts, 174
1.3 okl 5%, 104 - 245

= . 0.49
Bl
|

Eventc grave Diabetes meliites  Mialgia, debilidad
no mortal musulsr o
miopatia severas

B
=}
i
T
a
g
]
g
m

E

I

E

Los eventos adversos fueron similares entre participantes que
tomaron pitavastatina en comparacion con bos que recibieron
placebo.

* Los indices de diabetes se incrementaron en el grupo de
pitavastatina. Sin embargo, |a pitavastatina redujo los
eventos cardiovasculares adversos importantes incluso
entre PWH con diabetes.

» Los sintomas musculares fueron superiores en el grupo
de pitavastatina, pero fueron, en su mayoria, leves y tan
solo el 1% se retird por sintomas musculares.

Incluyen el tiempo
transcurrido hasta EA
grave, DM, Miopatia 3-4,
ALT 3-4

Eventos adversos no-
fatales similar en ambos
grupos

> DM en grupo
Pitavastatina

>Mialgias y miopatias
grado 3 en el grupo
Pitavastatina

EA grado 4: raros y con
frecuencias similares

Discontinuacion 1.1%
Pitavastatina vs 0.5%
Placebo
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Fig. 2 Treatment Effect on First MACE in Predefined Subgroup

Subgroup Pitavastatin  Placebo Pitavastatin acebo Hazard Ratio (95% CI)
mo. of participarnts 0. /1000 person-yr (no. of events)

Cwerall IEES 3881 4.81 (89) 7.32 (136) —e— 065 (0.48—0.90)
ASCVD risk score .

O to <2.5% 1096 1060 1.6 (%) 3.1 (17) - '] 0.51 (0.23—1.16)

2.5 to <5% 1030 1025 5.3 (27) 4.1 (21) —Ff———= 1.30 (0.73-2.30)

5 to 10% 1474 1521 5.5 (36) 11.5 (78) e | 0.48 (0.32-0.71)

- 109 288 278 13.9 (17) 17.5 (209 [} ] 0.79 (0.41—1.50)
Age

4049 yr 1842 1888 2.9 (26) 4.7 (43) } 0.62 (0.38—1.01)

50-59 yr 1712 1649 7.1 (57) .4 (73) I 0.76 (0.54-1.07)

=60 yr 334 344 3.9 (6) 13.0 (20) 1 ©.30 (0.12-0.75)
Sex at birth

Fernale 1211 1208 3.8 (23) 5.9 (36) | 0.64 (0.38— 1.08)

Male 2677 2673 5.3 (66) 8.0 (100) e 0.66 (0.48-0.90)
Race

Asian 571 567 1.7 (5) 6.2 (18) i 0.28 (0.10-0.74)

Black 1569 1639 5.7 (42) 8.1 (63) | — e 1 | 0.71 (0.48—1.05)

White 1364 1340 5.5 (35) 7.2 (45) b 0.76 (0.49—1.18)

Other ag4 335 3.8 (7) 6.3 (10 ] { 0.61 (0.23-1.60)
Smoking status

Current smoker 220 1014 2.0 (36) 12.0 (54) 7 O.75 (0.49—1.14)

Former or never 2965 2862 3.7 (33) 5.8 (82) [ —— 0.62 (0.44—0.85)
Hypertension

No 2496 2499 3.0 (36) 6.4 (77) 0.47 (0.31-0.69)

Yes 1392 1382 5.3 (53) 9.1 (59) H—— 0.91 (0.63-1.31)
LOL cholesterol at screening

<130 rrgy il 2973 3044 4.8 (68) 7.4 (107) | 064 (0.48-0.87)

=130 mg/dl as 37 4.9 (21) 7.2 (29) | S N | 0.69 (0.39-1.21)
CD4 count (cellsf/mm?®)

=S5S00 1257 1253 47 (28) 6.9 (41) L R I 067 (0.42—1.09)

- SO0 2631 2628 4.9 (61) 7.5 (95) —— 065 (0.47—0.89)
HIV.1 RNA (copies/ml)

“LLOQ 2641 2609 5.0 (64) 8 (86) e 0.74 (0.53—1.02)

=LLOQ 368 379 9.4 (16) 13.7 (24) S S 0.68 (0.36—1.28)
Nadir CD4 count {cells/mm?’)

<200 1890 1911 5.1 (47) 7.8 (73) e 0.65 (0.45—0.94)

200349 1019 1022 5.1 (25) 5.9 (29) e R ] 0.88 (0.51—1.49)

=350 840 82s 3.0 (12) 7.2 (28) F 1 0.42 (0.21-0.83)
ART duration

<S5 yr 247 857 3.7 (15) 5.6 (23) k 4 0.66 (0.34—1.27)

$—10 yr 1190 1118 5.0 (28) 6.2 (33) 1 0.81 (0.49—1.35)

=10 yr 1851 1904 5.2 (46) 8.8 (80) L 0.59 (0.41—0.84)
GBD super region

High Income 2044 2051 7.2 (69) 10.7 (103) — 0.67 (0.49-0.91)

Latin America and Caribbean 709 714 3.6 (12) 3.2 (11) l; 1.12 (0.49—2.54)

Southeast or East Asia 304 286 1.8 (3) 3.7 (6) i 0.47 (0.12-1.90)

South Asia 246 258 1.8 (2) 9.5 (11) | 0.19 (0.04-0.85)

Sub-Saharan Africa s8s 572 1.1 (3) 1.8 (5) 0.60 (0.14—2.50)

o2 os 0.7 1.0 2.0
Pitavastatin Better Placebo Better

Figure 2. Treatment Effect on First MACE in Predefined Subgroups.
Each subgroup factor was included individually in a cause-specific Cox proportional-hazards model that was stratified according to sex
at birth and the CD4 count at screening. For reference, the overall treatment effect in the primary analysis is shown at the top of the
graph. The widths of the confidence intervals have not been adjusted for multiplicity and therefore may not be used in place of hypothe-
sis testing. The 95% confidence intervals in subgroups with small numbers of events have been truncated, as indicated by arrows. To
convert the values for cholesterol to millimoles per liter, multiply by 0.02586. ART denotes antiretroviral therapy, ASCVD atherosclerotic
cardiovascular disease, GBD global burden of disease, LDL low-density lipoprotein, and LLOQ lower limit of guantification.

El efecto de la pitavastatina parecio ser en
general consistente entre los subgrupos,
con algunas diferencias segun el estado de
hipertensién
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SUBESTUDIOS Pitavastatina

Subestudios y Objetivos auxiliares

 REPRIEVE (A5333s)

* Determinar los efectos de la pitavastatina sobre la morfologia y composicién de la
placa aterosclerética coronaria no calcificada.

e Evaluacion de las diferencias basadas en el sexo en la inmunomodulacién inducida
por estatinas y la reduccion del riesgo de ECV.

* La relacién de la reserva ovarica con la ECV entre mujeres con VIH

* Los efectos de las estatinas sobre la funcién renal.

Estudios auxiliares independientes
* PREPARE: Pitavastatina para reducir el deterioro de la funcidn fisica y la fragilidad
en el paciente VIH.
e ClinicalTrials gov: NCT03070223
Pitavastatina sobre la fibrosis miocardica, la esteatosis miocardica y la funcion
cardiaca mediante resonancia magnética



SUBESTUDIO Pitavastatina

Coronary Artery Disease and Infammatory Biomarkers in HIV

JAMA Cardiclogy | Original Investigation

Effects of Pitavastatin on Coronary Artery Disease
and Inflammatory Biomarkers in HIV
Mechanistic Substudy of the REPRIEVE Randomized Clinical Trial

Michaed T. Lu, MD. MPH; Heather Ribawdo, PhD; Borek Foddyna, MO; Markella v Zannl, MO

Thomas Mayrhafer, PhD; Julla Karady, WD, PhD: Jana Taron, MO; Kathlsen v Fitch, MSM; Sara MoCallum, MPH;
Tricka H. Burdo, PhiD; Kayla Paradis, MEA: Sandeap 5. Hedgire, MD: Mandinl M. Mayersohin, MD:

Christopher DeFllppl, MD; Caros D. Makvestutto, MD, MPH: Audrs Sturmiclo, MS: Marlssa Digs, BA;

Sue Siminskl, MEA; Gerald 5. Bloomifield. MD; Baverly Alston-Smith, MD: Patrice Desvigne-Hickeans, bO;

Edigar T. Owerton, MD: Judith 5. Currler, MOx: Judtth A. Abarg, MO: Card J. Fichtenbaum, MD;

Ldo Hoffmann, MO, MPH; Pameala 5. Douglss, MO; Staven K. Grinspaan, MOD: for the REPRIEVE Trial Witing Group

RESULTS

* Plaque changes were assessed in 611 (302 Pitavastatine and 309 Placebo
arm).

* Male: 84.0%; Age: 51 (6) years

* Median (IQR) 10-year CVD risk: 4.5% (2.6-7.0).

* The mean noncalcified plague volume decreased with pitavastatin compared
with placebo

* Alarger effect size was seen among the subgroup with plaque at baseline.

*  Progression of noncalcified plaque was 33% less likely with pitavastatin

Table 2. Coronary Artery Plague Changes by Trestment Arm®

Outcome

Treatment arm

Pltavastatin
{n =302}

Estimabed differenie
adjusted for baseling

Primary outcames
NCP wolume, mean (30, mm™
HBaseling
Kanth 24
Change from baseline
Fold change from bassline (55% CI)
Progression of NP, No. (%)

523 (193.5)
5006 [152.8)
-1.7(25.2)

0.85(0.81-1.00)

51(18)

-4.3 [-EB.6t0-0.1)

B EEE

Sacondary putomes

Total plaque volume, mean {50, mm?
Haseline
Month 24
Change from baseline

Proegression of toal plague, No. (%)

Reduction in NCP percentage, mean (50)

656 (211.7)
679 (218.4)
1IM2RT)
B0(28)
-B.6% (14.3)

-4.3(-8.2t00.62)

EEEEE

-4.1%({-7.0t0-13)

Eplorasory oubcomes

Low-at tenuation plague volume,
mean {50, mm
Baseline

Manth 24
Change from baseline

3132 (16.5)
2.43(9.91)
-0.8(9.87)

EE

-12(-2.2t0-0.1)

Abbreviations: NA, nct applicabie:

NCP, noncaicified plague.

* NCP defined 2s plague vinels with
attenuation <350 Hounsfaid units
Total plague Includss all piague
Viels (nonc@icied + caidfied).
Loww-atenuation piaque defined 25
<30 Hounsfield units.

* Forcontinucis outoomes, the
treatment efiact 15 given & the
mean diffarence or relative foid
chiznga between trastment groups;
Tior minary outcomes, it 15 3 relative
risk. &l treatmeent effects and
associzted Pyalues are adusted for
Daseling walues. Intention-to-treat
anayses were conducted withthe
ENCEptian of reduction in P
percentage, which is calouiated in
the sungroup with plague present
&t bazeling.

* Chiznge InWCP volume oould be
=sessad In 3 subsst of 587
partipants (297 Inthe pitastztn
arm and 290 In the placeoo ami).

JAMA Corooi. 20024.91(4).323-334 aok1D D0 amacandio 2023 5661
Publisned ocnllne February 21, 2024, Comerted on Februery 28, 2024
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Coronary Artery Disease and Infammatory Biomarkers in HIV

JAMA Cardiology | Original Investigation
Effects of Pitavastatin on Coronary Artery Disease

Figure 2_ Effect of Blomarkers on Relative Risk of Progression of Noncalcified Plaque

: : U .
and Inflammatory Biomarkers in HIV (2] unapstes . S
Mechanistic Substudy of the REPRIEVE Randomized Clinical Trial Mo Ba. i (RN O k| ok Prcben
Trange In hsCRP 5t moeth £ 4959  0.98(0.95-101) = 16
Michael T. Lu, MD, MPH; Haather Ribaudo, PhD; Borek Foldyna, MD; Markella V. Zannl, MD; Clange in hsCRP 2¢ wonth 24 524 0.9 096101 L] 32
Thomas Mayrhofer, PhD; Julla Karady, MD, PhD: Jana Taron, MD; Kathiaen V. Fitch, MSN; Sara McCallum, MPH:; Grange in LpPLA-2 at month 4 05 0.99(089-111) — 92
Tricia H. Burdo, PhD; Kayla Paradis. MBA: Sandeep S. Hedgire, MD: Nandini M. Meyersohn, MD: Change in LpPLA-2 at month 24 515 1.01 (0.91-1.12) —— 86
Christopher DeFlippl. MD; Carlos D. Malvestutto, MD, MPH: Audra Sturniolo, MS: Marissa Diggs, BA; (hange in oxsdized LOL 3t month 4 S05  1.01(0.92-1.10) - BB
Sue Siminskl, MBA; Geraid 5. Bloomifield, MD; Beverly Alston-Smith, MD; Patrice Desvigne-Nickens, MD; Change in owsdized LDL 3t month 24 515 0.96 (0.89-1.04) = 35
Edgar T. Overton, MD: Judith S. Currier, MD: Judth A. Aberg MD: Carl J. Fichtenbaum, MD; Change in LDL cholesterol at month 4 s01 0.94 (0.85-1.04) - 25
Udo Hoffmann, MD. MPH; Pamela S. Douglas, MD: Steven K. Grinspoon, MD: for the REPRIEVE Trial Writing Group Change in LDL cholesterol at month 24 519 0.91 (0.83-0.99) - 0
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Conclusion: People with HIV at low to moderate cardiovascular risk, pitavastatin showed promise to
reduce noncalcified coronary plaque as well as markers of lipid oxidation and arterial inflammation.
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Abstract 136. Lo J, et al. . Tuesday, March 5, 2024

Statin Therapy Reduces Coronary Noncalcified Plaque Volume in
HIV Patients: A Randomized Controlled Trial.

Percent Change in Noncalcified Plaque Volume
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atorvastatina. (PNC) que promueve su estabilizacion. Lu, et al. AHA. 2023


http://www.croiconference.org/

Conclusiones y Limitaciones

&0 Fur)dacié
® Lluita contrales

Infeccions




REPRIEVE _Summary 5

La pitavastatina provoco una disminucion del 35% en MACE y una
disminucion del 21% en MACE/muerte en relacion con el placebo

Los beneficios fueron en general consistentes entre los subgrupos.
La tolerabilidad fue buena.
No diferencias en el nimero de eventos adversos por brazo

Mayor numero de efectos musculares (1% vs 0.5%) y diabetes incidental en el
brazo de pitavastatina.

Disminucion 33% la Progresion de la placa no-calcificada (Mediada por
POLCE)

Redujo oxi-LDLc y la lipoproteina asociada a Fosfolipasa A2
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REPRIEVE Summary i

Los FR tradicionales y no tradicionales aumentan el riesgo de ECV: las
estatinas son una estrategia comprobada para 1° la prevencion de |la
aterosclerosis inflamatoria

En VIH, la importancia de la inflamacion se manifiesta por un exceso de riesgo
CV, placa no calcificada de alto riesgo y activacion inmune.

 La modulacion de ambas vias de riesgo es necesaria para prevenir las ECV en el VIH.

REPRIEVE es el primer gran ensayo de prevencion de enfermedades
cardiovasculares en el VIH y el mayor estudio centrado en las ECV
relacionadas con el VIH.

* Nuevo paradigma de investigacion orientado a prevenir a largo plazo las comorbilidades
cronicas asociadas al VIH

REPRIEVE informara el estandar de atencion en VIH y tendra implicaciones
para el tratamiento de otras enfermedades cardiovasculares inflamatorias (?).
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PITAVASTATINA s

ORIGINAL ARTICLE

Pitavastatin to Prevent Cardiovascular

Disease in HIV Infection

JAMA Cardiology | Original Investigation

Effects of Pitavastatin on Coronary Artery Disease

and Inflammatory Biomarkers in HIV

Mechanistic Substudy of the REPRIEVE Randomized Clinical Trial

Michael T. Lu, MD, MPH; Heather Ribaudo, PhD; Borek Foldyna, MD; Markedla V. Zannl, MD;

Thomas Mayrhofer, PhD; Julla Karady, MD, PhD: Jana Taron, MD; Kathieen V. Fitch, MSN; Sara McCallum, MPH;
Tricka H. Burdo, PhD; Kayla Paradis, MBA: Sandeep S. Hedgire, MD: Nandini M. Meyarsohn, MD:

Christopher DeFlippl. MD; Carlos D. Malvestutto, MD, MPH: Audra Sturmiolo, MS: Marissa Diggs, BA;

Sue Siminskl, MBA; Gerald S. Bloomfield. MD; Bevesly Alston-Smith, MD; Patrice Desvigne-Nickens, MD;

Edgar T. Overton, MD: Judith S. Currier, MD: Judth A. Aberg. MD: Carl 1. Fichtenbaum, MD;

Udo Hoffmann, MD. MPH; Pamela S. Douglas, MD: Steven K. Grinspoon, MD: for the REPRIEVE Trial Writing Group

CONCLUSION

En PWH con riesgo tradicional leve a moderado de
sufrir ECV, la Pitavastatina es segura, efectiva vy
previene eventos de enfermedades cardiovasculares
adversos graves (IAM y Accidentes Cerebrovasculares)

Oral Abstract Session-07

Tuesday, March 5, 2024

LIMITACIONES:

Otras estatinas = efectos protectores

El uso de otras estatinas que no interactuen con
terapia antirretroviral puede ser una opcion.
Otras estrategias que reducen el LDLc también
puede ser util.

El algoritmo de prediccidn de riesgos de ACC/AHA
no fue disefado especificamente para su uso en la
poblacion con VIH y no incluyd un numero
significativo de personas con VIH en las cohortes.
Los datos sobre su utilidad de esta puntuacion son
retrospectivos (subestima los eventos?)
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PUBLICATIONS

Patterns of Antiretroviral Therapy Use and Immunologic Profiles at Enrollment in the REPRIEVE Trial (JID 2020)

Cardiovascular Risk and Health Among People With Human Immunodeficiency Virus (HIV) Eligible for Primary
Prevention: Insights From the REPRIEVE Trial (CID 2021)

Assessment of Obesity and Cardiometabolic Status by Integrase Inhibitor Use in REPRIEVE: A Propensity-Weighted
enaIyigF?fDazg/lzull;cinational Primary Cardiovascular Prevention Cohort of People With Human Immunodeficiency
irus

COVID-19 Vaccination Rates in a Global HIV Cohort (JID 2021)

Factors Associated With Systemic Immune Activation Indices in a Global Primary Cardiovascular Disease
Prevention Cohort of People With Human Immunodeficiency Virus on Antiretroviral Therapy (CID 2021)

(2285%31ary Artery Plague Composition and Severity Relate to the Inflammasome in People with Treated HIV (OFID

Changes in Body Mass Index with Longer-term Integrase Inhibitor Use: A Longitudinal Analysis of Data from the
Randomized Trial to Prevent Vascular Events in Human Immunodeficiency Virus (REPRIEVE) (CID 2023)

Identification of pre-infection markers and differential plasma protein expression following SARS-CoV-2 infection
in people living with HIV (eBioMedicine 2023)

Pitavastatin to Prevent Cardiovascular Disease in HIV Infection (NEJM 2023)

This list only includes publications involving REPRIEVE EU5332 PI’s
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