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YES!!!



REPRIEVE Study Summary
• Goal: To evaluate pitavastatin compared with placebo among 

individuals with human immunodeficiency virus (HIV) infection and 
low-to-moderate risk of cardiovascular disease

• Study Design: Randomized, prospective, parallel, placebo controlled, 
stratified

• Total number of enrollees: 7,769

• Duration of follow-up: median 5.1 years

• Mean patient age: 50 years

• Percentage female: 31%

• Inclusion criteria:
– Individuals with HIV infection 40-75 years of age
– Stable anti-retroviral therapy

• Exclusion criteria:
– Statin use within the last 90 days
– Known atherosclerotic cardiovascular disease

• Median screening low-density lipoprotein cholesterol (LDL-C): 108 
mg/dL

• Median CD4 count: 621 cells/mm3

• HIV RNA value below quantification: 5,250 of 5,997 participants 
(87.5%)



REPRIEVE Study Sites



REPRIEVE Principal Findings

Primary outcome (incidence of major adverse cardiovascular events, MACE): occurred in 4.81 per 1,000 person-years in the 

pitavastatin group vs. 7.32 per 1,000 person-years in the placebo group (p = 0.002)

Secondary outcomes:
• Cardiovascular death: 0.64 per 1,000 person-years in the pitavastatin group vs. 0.85 per 1,000 person-years in the 

placebo group (p = not significant [NS])
• Nonfatal serious adverse event: 4.16 per 1,000 person-years in the pitavastatin group vs. 4.13 per 1,000 person-years in 

the placebo group (p = NS)

• Myalgia, muscle weakness, or myopathy grade ≥3, or treatment-limiting: 0.49 per 1,000 person-years in the 

pitavastatin group vs. 0.28 per 1,000 person-years in the placebo group (p < 0.05)

• Mechanistic substudy (n = 804):
• Change in noncalcified plaque volume at 2 years: -1.7 mm3 with pitavastatin vs. 2.6 mm3 with placebo (p = 0.044)
• Change in LDL-C: -29 mg/dL with pitavastatin vs. 0 with placebo
• Change in Lp-PLA2: -10.1 ng/dL with pitavastatin vs. 19.3 with placebo (p < 0.001)
• Change in oxLDL: -14.9 U/L with pitavastatin vs. -6.45 with placebo (p < 0.001)
• Change in hs-CRP: -0.1 mg/L with pitavastatin vs. 0.1 with placebo (p = 0.09)



MACE Rates in 10-year ASCVD Risk 
Score Subgroups by Sex

•Might 10y ASCVD risk score underestimate risk in women > men?
•Is it possible that systemic immune activation (not well captured by ASCVD risk score) is 
driving MACE to a greater extent in women (vs.men) living with HIV? 
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Effect Size of Statin Rx to Reduce MACE  
Consistent among Women vs. Men



Distribution of cardiovascular disease risk 
factors in PWH varies by geographical 

location

Lancet HIV 2020; 7: e279–93



REPRIEVE Interpretation

• Among individuals with living with HIV and low-to-moderate risk of 
cardiovascular disease, pitavastatin treatment was beneficial

• Pitavastatin vs. placebo was associated with a reduction in major adverse 
cardiovascular events
– may be mediated by decreased risk of plaque progression, decreased lipid 

oxidation, and decreased arterial inflammation

• The results were the same in various tested subgroups (gender, 
geographic region, CD4 level, etc.)

• The benefit observed with pitavastatin was more than predicted by the 
degree of LDL-C lowering

• Pitavastatin treatment was safe with similar incidence of nonfatal serious 
adverse events; however, muscle-related symptoms were more common 
vs. placebo, but did not reach significance

• Might 10y ASCVD risk score underestimate risk in women > men?
• Is it possible that systemic immune activation (not well captured by ASCVD 

risk score) is driving MACE to a greater extent in women (vs.men) living 
with HIV? 



Years of Life Lost 2000-2021 by World Bank Region – 
Global



Years of Life Lost 2000-2021 by World Bank Region – 
Global

The world’s biggest killer is ischaemic heart disease, 
responsible for 13% of the world’s total deaths

Since 2000, the largest increase in deaths has been 
for this disease, rising by 2.7 million to 9.0 million 

deaths in 2021



Years of Life Lost 2000-2021 by World Bank Region - 
HIC



Years of Life Lost 2000-2021 by World Bank Region - 
UMIC



Years of Life Lost 2000-2021 by World Bank Region - 
LMIC



Years of Life Lost 2000-2021 by World Bank Region- 
LIC



Global Health Estimates Disability Adjusted Life 
Years 2000-2021



Global Health Estimates Disability 
Adjusted Life Years 2000-2021 - HIC



Global Health Estimates Disability Adjusted Life 
Years 2000-2021 - UMIC
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Global Health Estimates Disability Adjusted Life 
Years 2000-2021



Population attributable risk of HIV for ASCVD by country

What is the global burden of ASCVD due to HIV?

Shah et al, Circulation, 
2018



Judith Schouten et al. Clin Infect Dis. 2014;59:1787-1797



Inflammation and immune activation can drive ASCVD risk

Koenig et al, ATVB 2007 



CV Risk prediction score tools used globally

Heart 2023 Nov 2:heartjnl-2023-322928
JAMA Int Med 2024 jun 10

WHO has CV risk charts for 21 distinct regions,
Globorisk charts are customised for about 182 different 

countries
17.3 million people in US: statins indicated based on PCE but 

not with PREVENT



In validation studies in cohorts of PLWH, these models generally underestimate 

CVD risk, especially in individuals who are younger, women, Black race or 
predicted to be at low/intermediate risk

An HIV-specific CVD prediction model, the Data Collection on Adverse Events of Anti-
HIV Drugs (D:A:D) model, is available, but its performance is modest, especially in US-
based cohorts

Enhancing CVD prediction with novel biomarkers of inflammation or coronary artery 
calcification is of interest but has not yet been evaluated in PLWH

Studies on CVD risk prediction are lacking in diverse PLWH globally
Risk discussion and prediction functions tailored to PLWH in diverse settings will 
enhance clinicians’ ability to deliver optimal preventive care.



ASCVD risk as predictor of CAC– Men

Kentoffio et al, Int J Cardiol CV Risk Prev 2022



ASCVD risk as predictor of CAC– Women 

Kentoffio et al, Int J Cardiol CV Risk Prev 2022



Interventions to improve cardiovascular risk

• Smoking cessation

• Regular exercise

• High blood pressure

• Diabetes

• Overweight or obesity

• Family history of heart disease, especially before the age of 55 
in male relatives or before 65 in female relatives

• Older age
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Smoking cessation: Switch study!

Self discipline
Lifelong!

Government 
intervention

Ban in public places
Age limits



Smoking cessation
Medication side effects

• Bupropion 
– Dry mouth

– Problems sleeping. Stop taking this medicine right away if you have changes in behavior. These include anger, agitation, depressed 
mood, thoughts of suicide, or attempted suicide.

• VARENICLINE (CHANTIX)

– Headaches, problems sleeping, sleepiness, and strange dreams.

– Constipation, intestinal gas, nausea, and changes in taste.

– Depressed mood, thoughts of suicide and attempted suicide. Call your provider right away if you have any of these symptoms.

– NOTE: Use of this medicine is linked to an increased risk of heart attack and stroke!!!

• OTHER MEDICINES

– The benefits are much less consistent, so they are considered second-line treatment.

– Clonidine is normally used to treat high blood pressure. It may help when it is started before quitting. This drug comes as a pill or 
patch.

– Nortriptyline is another antidepressant. It is started 10 to 28 days before quitting.



Perceived barriers to and facilitators
for regular exercise

• Design of the exercise programme 
– Individualisation
– Length of programme

• Social support
• Self-efficacy
• Integration into daily living
• Presence of an MDT
• Supervision during sessions
• Use of Technology
• Participant education
• Presence of pleasant and unpleasant experiences
• Communication and feedback
• Participant’s active role
• Goal setting

Collado-Mateo, et al. Int J Environ Res Public Health 2021, Pavey et al., 2012; Picorelli et al., 2014

https://journals.sagepub.com/doi/10.1177/2333721418823604#bibr44-2333721418823604
https://journals.sagepub.com/doi/10.1177/2333721418823604#bibr45-2333721418823604


Perceived barriers to and facilitators
for exercise

• Design of the exercise programme 
– Individualisation
– Length of programme

• Social support
• Self-efficacy
• Integration into daily living
• Presence of an MDT
• Supervision during sessions
• Use of Technology
• Participant education
• Presence of pleasant and unpleasant experiences
• Communication and feedback
• Participant’s active role
• Goal setting

• Systematic review
• Programme completion 

65% to 86%
• Sessions attended 

fluctuated from 58% to 
77%

• The average number of 
home exercise sessions 
completed per week 
ranged from 1.5  to 3 times 
per week

Collado-Mateo, et al. Int J Environ Res Public Health 2021, Pavey et al., 2012; Picorelli et al., 2014

https://journals.sagepub.com/doi/10.1177/2333721418823604#bibr44-2333721418823604
https://journals.sagepub.com/doi/10.1177/2333721418823604#bibr45-2333721418823604


Interventions to improve cardiovascular risk
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in male relatives or before 65 in female relatives

• Older age



Obesity epidemic expected to worsen





Example of the US

• Half of men, ages to 65 to 74, and 
39% of women, ages 75 and older 
take statins

• Combine the 45+ age groups and 
both genders, and it comes out that 
one in four Americans, ages 45 and 
older, are taking a statin

• There are roughly 127 million 
Americans over age 45

• Based on the last government health 
survey almost 32 million Americans 
take a statin

• That’s the equivalent of the entire 
populations of Florida and Illinois 
combined.



Example of the US

• Half of men, ages to 65 to 74, and 
39% of women, ages 75 and older 
take statins

• Combine the 45+ age groups and 
both genders, and it comes out that 
one in four Americans, ages 45 and 
older, are taking a statin

• There are roughly 127 million 
Americans over age 45

• Based on the last government health 
survey almost 32 million Americans 
take a statin

Over 30 years of experience of statin 
use in general population
Myositis minimal in reality

Diabetes is not caused by statins but 
may cause early expression of 

preexisting risk by 1-2 yrs



NNT5 in REPRIEVE

N Engl J Med 2024;390:1626-1628



Cost effectiveness modelling

J Intl AIDS Soc 2020 Jun; 23(Suppl 1): e25494

At current prices, prava/pitavastatin not cost effective for PWH 
in Thailand

Reanalysis with updated REPRIEVE results

What is the cost of YLL and DALYs????

What is the human cost???



Other HIV studies stopped early



Current recommendations

DHHS 2024 EACS 2024 BHIVA 2024

Screening tool PCE SCORE2 & SCORE2-
OP

QRISK

CV risk > 10% Recommend (A1) Indicated Recommend 
(prioritized)

CV risk 5%-<10% Recommend (A1) Recommend Recommend 
(prioritized)

CV risk < 5% Consider (C1)
• Account for HIV 

related factors

Consider 
• Evaluate risk & 

benefits
• Informed 

decision

Recommend

Other factors • Shared decision • Shared decision
• Individualized 

approach

Combined holistic 
approach



Summary why should we treat all people 
living with HIV above 40 years with a 

statin?
• The REPRIEVE trial showed that pitavastatin treatment lowers the 

risk of adverse cardiovascular events among individuals with HIV 
and low-to-moderate risk of cardiovascular disease.

• Causes of hospitalizations amongst PWH, YLL, DALYs globally due to 
MACE are increasing

• Cost-benefit analysis of statins doesn’t include YLL and DALYs
• Human cost???
• High adherence and consistent monitoring – we do that anyway
• Drug drug interactions – we check that anyway
• WOMEN!!!!!
• Holisitic approach IS important
• BUT
• MAKE EVERY CONTACT COUNT



YES!

YES!!

YES!!
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