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Summary

• 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

DAD Study Group, NEJM, 2007
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Increased Risk of Myocardial Infarction in HIV

Triant et al, J Clin Endo, 2007
Currier et al, JAIDS, 2003

Frieberg et al, Ann Int Med, 2013
Althoff et al, Clin Inf Dis, 2015



Chow et al, AIDS, 2012

Increased Risk of Stroke in HIV



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

Outcome Relative Risk* P-value Total Events

Death 1.8 (1.2-2.9) 0.007 55

SMART Study Group, NEJM, 2006

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



ART and CVD risk: SMART Study

Outcome Relative Risk* P-value Total Events
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ART and CVD risk: SMART Study

Outcome Relative Risk* P-value Total Events

Death 1.8 (1.2-2.9) 0.007 55

Serious OI 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 remain on therapy

SMART Study Group, NEJM, 2006

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

SMART Study Group, NEJM, 2006



Immune Activation and CVD Events in SMART

Months from Randomization

Duprez et al, Plos One, 2012



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

• …so why not try anti-inflammatories to reduce CVD risk?



REPRIEVE Study



Study design

• Double-blinded 1:1 randomized controlled trial of pitavastatin 
4mg 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



Study outcomes

• 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
• Safety

• Incident diabetes
• Myalgias/muscle weakness
• Hepatitis



Study participants



Study participants



Study participants



Study participants



Study results

• Studied stopped early by DSMB due to efficacy (intervention arm 
significantly better than control arm)
• Stopped after 225 total study events



Study results

36% reduction in hazard of a first 
major cardio-vascular event with 
pitavastatin vs placebo



Study results



Study results



Study results



Study Conclusions

• 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



Show of hands:

• 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?



US and UK Guidelines Updated

US Guidelines Update UK Guidelines Update



What is the evidence from LMICs?



Shah et al, Circulation, 2018

(/100,000 people)

Modelling studies: CVD is a major cause of 
morbidity in LMICs



Primary data on HIV and CAD in sSA are scarce

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 
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?

Region 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
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Total High Income Sub-Saharan Africa Diabetes Myositis/Weakness
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More questions than answers?



A statin scale-up would be no small effort

<10% of eligible 
individuals in Africa 
are on statins for 
primary prevention

15% for secondary 
prevention

Marcus et al, Lancet Glob Health, 2022



Is integration of HIV & NCD services effective in LMICs? 



Cluster RCT of HIV/NCD Integration

Integrating care did not 
diminish HIV control.

But had modest effects on 
NCD disease control

Kivuyo et al, Lancet, 2023Virologic Suppression BP <140/90 Blood Gluose <6.9
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After Integration

ART
Patient

OPD
Patient

Estimated 
30-40% 

increase in 
waiting 
times

Deo et al, PLoS One, 2012

Before Integration

Can it be simplified?
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How much will it cost?

4-5 billion Rand 
to effectively 

implement 
NCD care into 

SA public 
sector



US government donations 
into global healthcare 
(2019)

Jailobeva, Globalization and Health, 2021

NCDs
HIV Spending

Other

Who will pay for it?



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

Reddy et al, JIAS, 2024
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What should we prioritize?



Global Fund 2023

1. Supported by strong, data-
driven investment case

2. Reflect integrated, people-
centered care

3. Prioritize integration for 
HIV service delivery



Show of hands:

• 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?



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?

Leave you with questions:



Mark J. Siedner MD MPH

msiedner@mgh.harvard.edu

mark.siedner@ahri.org

Thank you for your attention
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