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Learning Objectives

After attending this presentation, learners will be able to:

• Review data on INSTI and CVD 

• Explain different strategies to reduce CV risk in addition 

to statin therapy among PWH

• Consider strategies to address inflammation among PWH
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Maddox J et al Circulation June 2024

Prevalence of traditional risk factors (HTN, 
DM, obesity)  will increase along with 
prevalence of cv issues

By 2050, clinical CVD will affect 45 million 
adults and clinical CVD + HTN will affect 184 
million adults

Global burden of HIV associated CVD

Shah ASV Circulation 2018

PWH are 2x likely to develop CVD
Global burden has tripled in the past 20 years 
Distinct phenotypes in SSA, many unknowns

Slide 4

Outline

• INSTI and CVD
• Lipids
• BP
• Inflammation

Slide 5

JUPITER: LDL reduced by 50%, hsCRP by 37%; 44% reduction 
in primary endpoint

While some believed that HIV should be considered a risk 
equivalent with respect to statin use like DM, we lacked 
evidence to change guidelines, hence the need for a clinical 
trial.  

REPRIEVE: LDL reduced by 29%, MACE reduced by 35%
Statins now indicated for nearly all PWH > 40 years

Slide 6
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• New drugs for HIV = new problems?

Slide 8

INSTI and decreased CV Risk
• Market scan database for 

insured and Medicaid 
PWH in U.S. initiating ART

• INSTI vs. nonINSTI 
associated with lower risk 
of CVD

O’Halloran JA et al JAIDS 2020

Slide 9

INSTI use in first 6 months associated 2x risk of CVD

Neesgaard B Lancet HIV 2022Respond Cohort: Includes treatment naïve and experienced

Slide 10
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INSTI: No difference in CV Risk:

• Swiss HIV Cohort Study 
• ART naïve after 2008
• No difference in short or long 

term CVD risk among PWH who 
started INSTI based ART and 
those on other ART

Surial B CID 2023
Slide 11

Target trial emulation: what is this?
• RCT: gold standard for evaluation effectiveness and safety of 

interventions
• Expensive, unethical, time consuming

• Target trial emulation: using observational studies to provide 
evidence of interventions

• Specify protocol of trial that would ideally have been conducted
• Eligibility criteria, treatment, assignment procedures, outcome, followup, 

causal contrast of interest, statistical methods
• Susceptible to confounding

Matthews A, BMJ 2022

Slide 12

Initiation of INSTI not associated 
with CV risk
• Data from observational cohort HIV Causal 

and ART CC (Europe and North America)
• Emulation of target trials
• Separate analysis in ART naïve and 

experienced

Rein SAM Lancet HIV 2023
Slide 13
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Clinical Scenario: Follow-up
• Mr. Smith is seeing you in clinic today.  He is 55 years old with 

HTN, on blood pressure medication, started statin medication 
recently with a LDL-C of 120mg/dL.  

• He is on INSTI based regimen, no prior CVD.  He asks you the 
following:
• “Will being on an INSTI increase my risk for cardiovascular disease?” You 

say to him: 
A. Yes definitely
B. Not at all
C. I’m not sure and confused!

Answer: Conflicting studies using different cohorts, study designs and findings
Likely time will tell (longer studies) or shift to new HIV meds with different side effects

Slide 14

REPRIEVE Trial Schema

Grinspoon, Am Heart Journal 2019

Slide 16

REPRIEVE: Main Outcomes

HR: 0.65
(0.48-0.90)

HR: 0.79
(0.65-0.96)

Grinspoon, NEJM, 2023

Slide 17
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Primary Prevention with Statins Guidelines
Based on Predicted ASCVD risk (and NNT)

(https://tools.acc.org/ascvd-risk-estimator-plus/#!/calculate/estimate/)

<5% >120

ASCVD 

Risk
NNT-5y

5-7.5% 80-120

7.5-10% 60-80

10-20% 40-60

Don’t 

Consider

Consider

Treat

USPSTF

Don’t 

Consider

Consider

Treat

ACC/AHA

AHA/ACC Guidelines, Circulation, 2018; USPSTF, JAMA, 2022
Slide from P. Hunt

What is the NNT? 

Slide 18

What was the NNT in the REPRIEVE Trial?

Slide from P. Hunt
Slide 19

How Does REPRIEVE Result Compare to 

Existing Treatment Thresholds?
(https://tools.acc.org/ascvd-risk-estimator-plus/#!/calculate/estimate/)

<5% >120

ASCVD 

Risk
NNT-5y

5-7.5% 80-120

7.5-10% 60-80

10-20% 40-60

Don’t 

Consider

Consider

Treat

USPSTF

Don’t 

Consider

Consider

Treat

ACC/AHA

AHA/ACC Guidelines, Circulation, 2018; USPSTF, JAMA, 2022; slide from P. Hunt

Overall REPRIEVE 
result

REPRIEVE with 
ASCVD score<5%

(>1/2 participants)

REPRIEVE with 
ASCVD score>5%
(<1/2 participants)

If we follow NNT 
thresholds used 
in existing statin 

guidelines, only 
PWH with ASCVD 

scores>5% would 
be recommended 

for statins.

Slide 20
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New Guidelines: DHHS, HIVMA, ACC/AHA – Feb 2024 

• Age 40-75 with low to intermediate 10 year ASCVD risk (<20%):
• Risk between 5 to <20%, recommend moderate intensity statin

• 10 year risk < 5% - favor starting moderate intensity statin but absolute benefit is modest

Age < 40 years – insufficient data

Guidelines for general population and PWH: 

 Age 40-75 with high ASCVD 10 year risk (≥ 20%) – high intensity statin

 Age 20-75 years, with LDL-C≥ 190mg/dL – high intensity statin

 Age 40-75 years with DM, moderate intensity statin

Slide 21

Does low ASCVD risk in PWH =  no benefit from statin?

• Using ACC/AHA guidelines, 2/3 of PWH were not recommended to be 
on statin had evidence of significant carotid plaque (Phan BA, Circ CV 
Imaging 2017).

• Among PWH with calculated ASCVD risk of < 2.5%, 30% had plaque 
on CT angiography (Hoffmann U, Jama Network Open 2021).

• 35% of PWH had CAC>0 (Hoffman U, Jama Network Open 2021).

• Question:  Should we consider imaging in asymptomatic PWH who 
are at intermediate risk for CVD?  

Slide 23

Post REPRIEVE,  what’s next?

• PWH aged >=40 will be on statin

• Which therapies should be tested in PWH

There is a need for additional CVD 
risk reduction in PWH

Need for strategy to lower 
inflammation in PWH remains

Strategies to improve access/compliance in PWH

Therapies proven to work in pts with ASCVD but not routinely used in PWH 
 PCSK9 inhibitors and colchicine

Anti-inflammatory approaches which may impact other comorbidities/cure

HIV-specific strategies 
Slide 24
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Megan Mclaughlin AIDS 2023

Opportunities for Improvement in Statin use among PWH

How do we increase access and 
uptake of statins among PWH?

> 50% eligible for statins were not on them

Slide 25

Statin Treatment Gap Among PWH

Coburn SB JAIDS 2022

• NA ACCORD-factors 
associated with being less 
likely to initiate statins:

• Black/Hispanic vs. white
• Ever smoking
• Clinical AIDS
• PI vs INSTI
• NNRTI based regimens

2024: how will this change? 

Slide 26

Statins are beneficial, but will PWH get them, 
take them, and stay on them?

General population:
  Primary prevention: <50% pts eligible for statins get treatment
 Secondary prevention: 50% of pts with ASCVD are not on any statin

Statin persistence is low:  after 5 years, < 25% of individuals with ASCVD are 
on statin

 1 year persistence and adherence to statin low in PWH and lower for 
statins than ART

Moving forward, will statin access and adherence impact PWH?

Kim CJ, Ann Intern Med 2023, Nelson AJ JACC 2022; Toth PP Lipids in Health and Disease, Crockett KB J Clin Lipid. 2021
Slide 27
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Barriers to achieving low LDL-C
Multifactorial: Clinical inertia, low 
adherence and access, nonattainment 
of target LDL-C

Approaches to increase access

Early aggressive strategy upfront

Shapiro MD JACC 2024

Slide 28

Over-the-counter access to statin: TACTiC Trial

Web app to provide 
nonprescription access to 
statin 

>90% of users correctly 
self selected for statin use 
(98% concordance with 
clinicians)

35.5% reduction in LDL-C 

Slide 29

Can we leverage the long-acting ART 
success story to improve 

adherence/access to preventative 
interventions?

Slide 30
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Is there a role for injectable lipid lowering 
among PWH?
• Inclisiran reduces PCSK9 levels by RNA interference and is given 

twice yearly, FDA approved 2021, 2023 expanded to earlier use
• LDL is reduced around 52%, reduction in Lp(a), and TG
• Safety/efficacy studied in > 1800 pts 
• Impact on MACE being evaluated (ORION-4, VICTORIAN-1 and 2 

PREVENT)

No studies of inclisiran among PWH. 
If benefit of statins in PWH is driven by LDL-C lowering, could 
twice yearly injectables be a method to improve long term 
adherence and decrease pill burden in PWH?

Wilkinson M JAHA 2024

Slide 31

Upfront injectable medication is effective at achieving lower LDL

Koren MJ JACC 2024

On statin with ASCVD baseline 
LDL-C of 97mg/dL

Upfront inclisiran first strategy 
led to 60% LDL-C reduction at 
11 months vs. usual care with 
7% LDL-C reduction 

Clinical outcomes trials are 
ongoing

Slide 32

Zilbesiran, single siRNA injection lowers BP 
up to 24 weeks 

• Zilbesiran inhibits hepatic angiotensinogen synthesis
• Single dose injection associated with BP lowering 

sustained for 24 weeks Desai A NEJM 2023

Looking forward for PWH :
will there be injectable treatment for HIV, lipids and BP occurring twice yearly?    

Slide 33
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How much lipid lowering do we need? 
Are statins sufficiently potent, or do we 

need more effective options?

Slide 34

Pitavastatin: what do we know? 

 1.T/F: For individuals with ASCVD, Pitavastatin is clinically indicated

 2. T/F: Pitavastatin is cost effective for use in PWH

 3. Fill in the blank: 

 In the past 20 years, Dr. Hsue has prescribed pitavastatin ___ times

Slide 35

Source: US Pharmacist, 
https://www.uspharmacist.com/article/understanding-

cholesterol-therapy-an-update-for-community-pharmacists
36

Pitavastatin is a moderate intensity statin

• High-intensity statins (≥50% ↓): 
• Atorvastatin 40-80mg

• Rosuvastatin 20-40mg

• Use high-intensity for: 
• Treatment of ASCVD

• High-risk primary prevention

Slide from C. Dejong
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37

Is pitavastatin cost-effective for primary prevention of ASCVD among PWH?

Slide from C. Dejong

Even with 30% additional ASCVD preventative efficacy, the price of pitavastatin 
needed to drop below 50% of the base-case price to become cost-effective 
compared with no statin

38

Slide from C. Dejong

Pitavastatin: what do we know? 

• T/F questions:
 1.T/F: For individuals with ASCVD, Pitavastatin is clinically indicated
 False – it is a moderate intensity statin and for individuals with high 

risk, high intensity statins (atorvastatin/rosuvastatin) are 
indicated

 2. T/F: Pitavastatin is cost effective for use in PWH
 False – Cost of $10 per pill, only cost effective if price reduced to 

$350 per year; atorvastatin/rosuvastatin, generic which may 
be alternatives

 3.Fill in the blank:  In the past 20 years, Dr. Hsue has prescribed 
pitavastatin ___ times

 Answer: 0!

Slide 39
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Residual inflammatory risk in the general population
Best outcomes achieved when both LDL and CRP are low

Ridker European Heart Journal 2016

Nelson K JACC 2023

Slide 40

PROVE-IT IMPROVE-IT

Residual Inflammatory Risk Residual Cholesterol Risk Both Neither

hsCRP > 2 mg/L

LDLC < 70 mg/dL

hsCRP < 2 mg/L

LDLC > 70 mg/dL

hsCRP > 2 mg/L

LDLC > 70 mg/dL

hsCRP < 2 mg/L

LDLC < 70 mg/dL

How Common is Residual Inflammatory Risk?

Ridker PM. Circulation Res 2017;120:617-9.

40mg Pravastatin vs 80mg Atovastatin in 3745 ACS pts

40mg Simvastatin vs. 40mg 
simvastatin+ 10mg 
ezetimibe in 15179 ACS pts

Slide 41

Residual Inflammatory Risk Remains Common in 2024

Mach F – ESC CV Roundtable, J of Clin Lipidology 2024
Slide 42
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Lower LDL-C is Better:

CTT: Data from > 90000 pts on statins in 14 
trials

For every 1mmol (38.7mg.dL) reduction in 
LDL-C, there is a 20% reduction in annual 
rate of clinical events, irrespective of initial 
lipids or presenting characteristics

The absolute benefit relates to the 
individual’s absolute risk of events and 
absolute reduction in LDL-C

Baigent C Lancet 2005

Slide 44

September 2018

Nonstatin tx added to background statin (50,627 pts), median LDL of 63-70mg/dL
Nonstatin tx lowered LDL to median of 21mg/dL
RR for vascular events was 21% for 38.7mg/dL reduction
LDL lowering NOT associated with SAE

2018 ACC/AHA Guidelines: “lower is better for LDL-C”
2019 ESC Guidelines:  “Throughout the range of LDL-C 
levels, lower is better with no lower threshold, at least down 
to < 1mmol/L (39mg/dL)”

Very low LDL may be beneficial

Slide 45

PCSK9 Inhibition in HIV
• EPIC-HIV Study: A Randomized, Placebo-Controlled Study to Assess the Efficacy and Safety of 

PCSK9 Inhibition in HIV-Infected Subjects at UCSF

• Alirocumab or placebo (n=140) injected subcutaneously every 2 weeks for a duration of 52 weeks

R61/R33 HL141047-01, PI: Hsue, Tawakol and Lu

Michael Lu
MGH Radiology

Ahmed Tawakol
MGH Cardiology

Slide 46
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Other lipid lowering tx – Bemepdoic Acid

Ray KK NEJM 2019

CLEAR Harmony – Bempedoic acid, inhibitor of ATP 
citrate lyase on top of statin tx reduced LDL and 
hsCRP  and is safely tolerated

HIV CLEAR Trial – Trial of bempedoic acid in persons with 
HIV (R01HL164337: Hsue, Tawakol, Currier)

CLEAR Outcomes: Bempedoic acid reduced primary 
endpoint and MACE by 15%
20% decrease in LDL-C at 6months, 21.6% reduction in 
hsCRP

April 2023

Slide 47

Should we lower LDL earlier instead of waiting?

Lower rate of MACE In pts getting PCSK9 earlier vs OLE (both getting PCSK9)
PCSK9 safe and well tolerated, majority of pts with LDL< 40mg/dL
23% reduction in CV mortality
CV event rate remained high in both groups

October 2022

20% reduction

23% reduction

15% reduction

Slide 48

Clinical benefit of lowering LDL-C earlier
Ference BA JACC 2018

For PWH, should we 
start thinking about 
lifetime risk instead of 
focus on short term 
risk?

If we do this, will the 
role of inflammation be 
as important?

Slide 49
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• Translates to more 
aggressive primary 
prevention
• LDL-C goal of <70mg/dL
• <55mg/dL for those at high 

risk
• < 40mg/dL for those with 

recurrent events on statin
• BP goals < 130/80mmHg

Do we apply the same treatment goals for DM to HIV?

Hsue PY Circulation 2018; Arnett DK Circulation 2019; Lloyd-Jones DM et al JACC 2022, Mach F EHJ 2020 Baigen C EHJ 2020 

Now  similar to DM, statins are recommended for most persons with HIV 
aged 40-75,but the LDL-C target remains unknown

Persons with event on statin

PWH?

Slide 50

What is the role of inflammation in 
driving CAD and disease?

Slide 52

Residual inflammatory risk in the general population
Best outcomes achieved when both LDL and CRP are low

Ridker European Heart Journal 2016

Nelson K JACC 2023

Slide 53
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Residual inflammatory risk in the general population

Nelson K JACC 2023

Colchicine and canakinumab reduce CV 
risk without reducing LDL-C, while statins 

reduce both

“We believe that combined use of aggressive lipid-lowering and anti-inflammatory 
therapies might become standard of care for atherosclerotic disease in the future” 
(Ridker PM Lancet 2023).

REPRIEVE

Slide 54

• How do we lower inflammation in HIV?  Will statins get the job 
done?

Slide 55

Inflammatory markers were not significantly 
lowered by statins in REPRIEVE

▪ N=804, treated for 2 years

▪ Pitavastatin had a significant reduction in LDL-C while 

having nonsignificant reductions in hsCRP

▪ Pitavastatin did not  significantly lower IL-6, sCD163, sCD14

Lu M et al JAMA Cardiology Feb 2024

Slide 56
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Inflammation agenda in PWH extends beyond CVD:

• Mortality (Kuller, PLoS Med, 2008; Tien, JAIDS, 2010; Tenorio, JID, 2014; Hunt, 
JID, 2014)

• Cancer (Breen, Cancer Epi Bio Prev, 2010; Borges, AIDS, 2013)

• Venous Thromboembolism (Musselwhite, AIDS, 2011)

• COPD (Attia, Chest, 2014; Kirkegaard-Klitbo, AIDS, 2017)

• Renal Disease (Gupta, HIV Med, 2015; Kirkegaard-Klitbo, AIDS, 2017)

• Bacterial Pneumonia (Bjerk, PLoS One, 2014)

• Cognitive Dysfunction (Burdo, AIDS, 2013; Sattler, JAIDS 2015)

• Depression (Martinez, JAIDS, 2014)

• Frailty (Erlandson, JID, 2013)

• Type 2 DM / insulin resistance (Brown, Diabetes Care, 2010; Reid, AIDS, 2017)

• Cure

Slide 57

Multiple anti-inflammatory drugs/strategies have advanced to 
clinical testing in the cardiology space

Engelen SE Nature Reviews Cardiology 2022

Slide 58

Low dose methotrexate did not lower inflammation or prevent CVD events in the general 
population

Slide 59
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Low dose methotrexate did not lower inflammation in PWH, reduced CD8 T-cell 
activation and T cell proliferation

Frontiers in Immunology 2022

Slide 60

Targeting IL-1β using canakinumab lower 
inflammation and reduces CV events

Slide 61

Targeting IL-1β using canakinumab lower inflammation, reduces CV events, 
but failed to achieve regulatory approval

Ridker PM et al

Slide 62
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IL-1β inhibition with canakinumab reduces inflammatory markers  and tissue 
inflammation in PWH

Hsue PY and Tawakol A JACC 2018

hsCRP reduced by 41% 
IL-6 reduced by 30%

Slide 63

June 20, 2023: FDA approves colchicine as first anti-inflammatory drug to reduce 

risk for MI, CVA, revascularization and CV death in people with established 

ASCVD or risk factors for CVD

LoDoCo2: 31% reduction in MACE 

when colchicine added to standard 

prevention

COLCOT: 30 days after MI,  

colchicine reduced risk of ischemic 

CV events 23% vs. placebo

2020

Slide 64

• RCT of colchicine (0.6 mg/day)  in 
81 PWH

• No impact on inflammatory 
markers or coronary or systemic 
endothelial function

• Larger studies in PWH will be 
needed to define the potential role 
of this safe, scalable approach

Hays AG, et al AIDS 2021

Low dose colchicine is safe in PWH, although a small RCT (n=81) failed to 
showed an impact on inflammation

Slide 65
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Will  GLP-1 receptor agonists become the 
“next statin” in the fight against CVD?

Slide 66

GLP-1 receptor 
agonists and  
cardioprotection

• SELECT trial – ASCVD, obesity, no DM: semaglutide reduced 
incidence of CV death, nonfatal MI or nonfatal stroke

• ACC and ESC recommend use in T2DM and coronary disease and 
heart failure irrespective of DM

Lincoff AM NEJM 2023; 2023 AHA/ACC coronary disease guidelines, 2022 AHA/ACC/HFSA guidelines

Ussher JR Nat Review Card 2023

Slide 67

GLP-1RA in PWH
• GLP-1 agonists promote weight loss and lower A1C 
• Reduce liver fat in some studies, reduction in central fat, 

decreased inflammatory markers
• Is the benefit independent of weight loss? Is this an HIV specific 

therapy?
• Limitations: high price, loss of lean muscle mass, may worsen 

lipoatrophy
• High discontinuation rates: up to 45% at 1 year 

Nguyen QP CID 2024McComsey G ID week, Haidar L Abs 797 CROI 2024; Lake J Abs 158 CROI; Eckard AR 
Abs 798 CROI 2024; Do D AMA Network Open 2024

Slide 68
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Summary:
• For PWH: Reprieve suggests benefit for statins 

• Likely with ASCVD risk of 5% and above
• However, some PWH with low calculated ASCVD risk may benefit 

from statin, role of imaging?
• How to ensure PWH remain on statin?

• Pitavastatin is a moderate intensity statin; other statins such as 
atorvastatin/rosuvastatin could be considered, particularly given cost 
differential

• Addressing other traditional risk factors like BP, smoking, DM

Slide 69

Looking forward, how do we reduce ascvd risk 
among PWH?

• Should statin be started earlier 
instead of later?

• Will there be a benefit of achieving a 
lower LDL-C in PWH using different 
lipid lowering agents?

• What anti-inflammatory therapies 
could be used on top of statin to 
reduce risk? 

• Can we use imaging to ascertain 
statin decision in PWH at low 
calculated ASCVD risk?

Slide 70

Q and A Session
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