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Immunologic concepts and 

knowledge gaps

• Immunopathogenesis of untreated HIV

-cellular and humoral immune responses

• Immunopathogenesis of HIV during cART

-immune activation and inflammation

• Immunopathogenesis of CVD

- focus on Reprieve
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untreated HIV

Connick, CROI 2024



Viro-immunological parameters in 

untreated HIV

Connick, CROI 2024

CD8 T-cell

depletion

leades to

increased

viremia in

SIV-infected

macaques

Jin, J Exp Med, 

1999



HIV/SIV-specific CD8+ T-cells 

reduce viral replication

Connick, CROI 2024

Yet are unable to fully

suppress HIV replication:

• indadequate numbers

• viral escape from viral

recognition

• impaired effector mechanisms

(cure arena: check-point

inhibitors, IL-15 agonists…)

• Immune privileged cell (Bcl-

2 expression)/site

(secondary lymphoid tissues:

different location of viral

expression vs CD8+ T-cells)





Antibodies suppress HIV 

through different mechanisms

Connick, CROI 2024

bNAbs

• Low CD4+ cells

• High viral load/no 

cART

• Younger age 

(children)

• Non-subtype B

• Not enriched in EC

• Passive transfer 

inhibits viral 

replication
Barouch, Nature, 2013



Juelg, # 121 LB, CROI 2024



Antiviral activity of multiple 

doses of triple bNAbs in PLWH 

undergoing ATI
• 83% (10/12)

maintained virologic

suppression for at

least 28 weeks

• 36% (4/11 FU

completion)

demonstrated

virologic suppression

at the end of study

week 44

Juelg, # 121 LB, CROI 2024



bNAbs resistance and viral 

rebound

Early:

BL resistance to PGT121/PGDM1400
Late:

Sensitive and resistant rebound virus

Juelg, #121 LB, CROI 2024
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Viro-immunological parameters 

on cART

Connick, CROI 2024



Role of immune activation on 

cART

Maldarelli, CROI 2024



Determinants of immune 

activation

Mazzuti, Biomedicines, 2023

+behaviour



Borker, Macatangay #351, CROI 2024

Sleep deprivation and immune 

activation

• Extracellular adenosine

(ADO) is a potent immune

regulatory nucleoside

that mediates immune

activation

• ADO metabolism is

dysregulated in PWH

• Sleep behaviors alter

ADO metabolism



PWH on cART who use MA have increased

proinflammatory responses and enhanced

HIV transcription

Donaire #356;

CROI 2024



Cannabis enhances

mucosal immunity and

the microbiome in

PLWH

Langat #329; CROI 2024



Cannabis induces DNA methylation and has anti-

inflammatory effects

Jiang #448; Meeder #449

CROI 2024

Cannabis use was associated with increased

levels of CD27+CD21- B-cells
Cannabis use was associated with

an upregulation of 15 and a

downregulation of 50 proteins.

Downregulated proteins in cannabis

users were involved in leukocyte-

mediated cytotoxicity and NK cell-

mediated cytotoxicity

The DMS-associated

plasma proteins

suggested that DMSs are

associated with

leukocyte

differentiation and

cytokine expression,

such as IL6 upregulation

and CXCL10

downregulation.

The causal inference

test suggested that

cannabis-induced DMSs

may modulate immune

response in PLHIV, such

as increased IL22 and



Low CD4 counts and inflammation associate with 

herpesvirus reactivation after cART initiation

Ssempijja #322; CROI 2024

• 187WLWH not on ART, aged ≥18 years in south-central Uganda.

• CMV and HSV-2 shedding quantified by PCR on vaginal secretions

• HHV-8`shedding on oral swabs



Letermovir reduces immunologic and 

cardiometabolic biomarkers in PLWH

Weibel #354 CROI 

2024

Letermovir, n=18

No treatment, n=21

Evaluate the

antiinflammatory

efficacy of

letermovir 480 mg

once daily for 48

weeks in PWH and

asymptomatic CMV

with ART-mediated

suppression



Oral microbial translocation

Cho #333, CROI 2024



p24 is detectable in 26% 

of PLWH on suppressive 

cART

Richtner #349, CROI 2024

• All on suppressive cART (mean 

duration 8.4 years

• No association with gender, age, 

CD4 and CD4/CD8 ratio



p24 associates with immune 

activation and HIV-specific T-

cell responses

Richtner #349, CROI 2024



LLV leads to higher activation 

(EM, TEMRA)

Aguilar #348, CROI 2024



Immunologic concepts and 

knowledge gaps

• Immunopathogenesis of untreated HIV

-cellular and humoral immune responses

• Immunopathogenesis of HIV during cART

-immune activation and inflammation

Immunopathogenesis of CVD

- focus on Reprieve



Rationale of the Reprieve 

Study

• Increased CVD in PLWH

- low- to-moderate traditional risk factors

- unique atherosclerotic phenotype: vulnerable, 

non-calcified plaque

• Hypothesis: statin could prevent CVD with 

pleiotropic effects beyond LDL lowering

De Meyer, Nat Rev Cardiol, 2024



Primary and Key Secondary 

Endpoints
• RCT of 7769 participants, age 50, low to 
moderate Pooled Cohort Equation (PCE*) risk: 

4.5%, LDL 108 mg/dL

• Trial stopped early for efficacy (average 5 
year duration FU):

- first primary MACE: -35% vs placebo

- first MACE or death: -21% vs placebo

Grinspoon, NEJM, 2023

*estimates the risk of ASCVD 

within a 10-year period among 

patients who have never had one 
of these events in the past.



REPRIEVE in comparison with 

other key studies: larger 

effect size

SELECT:

-20%

CANTOS:

-15%



DHHS/HIVMA/AHA/ACC Guidelines 

Expanded 29/2/24* to Include Data 

from REPRIEVE

*Before: unclear what to do between 5% and 20%

Grinspoon, CROI 2024



Why was the study intervention 

in REPRIEVE so effective?



Mechanicistic study embedded 

in REPRIEVE

Designed to determine:

• potential statin effects to reduce

noncalcified plaque volume and progression as

assessed by entry and 2-year coronary computed

tomography angiography (CTA)

• effects on lipid parameters and circulating

biomarkers of inflammation: LDL and non–high-

density lipoprotein cholesterol, hsCRP, LpPLA2,

oxLDL, monocyte chemoattractant protein 1, IL-

6, IL-10, IL-1β, IL-18, soluble CD14, and

soluble CD163 Lu, JAMA Cardiology, 2024



Pitavastatin reduced noncalcified plaque 
volume and progression

Lu, JAMA Cardiology, 2024



Pitavastatin reduced 

markers of lipid 

oxidation and arterial 

inflammation

Lu, JAMA Cardiology, 2024

Effects on localized plaque 

stabilization may be more 

important than systemic effects 

on inflammation



Effects on Novel Mechanistic 

Pathways

Kolossvary, CROI 2024
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Proteins differentially 

expressed over time in the two 

treatment groups

255 individual proteins

Kolossvary, CROI 2024

vs placebo

Rate  limiting 

enzyme of collagen 

formation



PCOLCE associates with reduced 

non-calcified plaque

Kolossvary, CROI 2024



PCOLCE associates with plaque 

stabilization



Kolossvary, CROI 2024



Sex Differences in 

Atherosclerotic Cardiovascular 

Disease Risks



Relative Risk of MI in High 

Income Countries among PLWH vs 

PLWOH: ranges from 1.5-2

Zanni, CROI, 2024



Sex Differences in MI 

Incidence and HIV-Attributable 

MI Risk among PLWH

Triant, JCEM, 2007

MI Incidence comparable in WLWH and MLWH

MI Incidence signficantly lower in WWOH than MWOH

Double the risk of MI in women vs men



Limitations of PCE 10 year 

score
• Does not integrate data on HIV parameters or indeces

of activation/systemic inflammation

• Female sex lowers the calculated score

2013 and 2018 

ACC/AHA  Guidelines 

on ASCVD Prevention

Zanni, CROI, 2024



Female Sex Not Protective vs MACE 

in Controlling for Other Risk 

Factors*

Zanni,  #781, CROI 2024



PCE Risk Score underestimates 

MACE in Women Living in High-

Income Countries

Grinspoon, #782, CROI 2024
See also: CNICS cohort

Feinstein et al. JAMA Cardiology  2017



More Robust Innate  

Response to HIV 

Infection in Women

Addo, JID, 2014



Patterns of Reproductive Aging

through the Lifespan Vary

Significantly by Sex of Relevance

to ASCVD Risk

Dimitrakakis, BCR 2009; Starka, JSBMB 2009



Zanni, CROI, 2024





In REPRIEVE, women (vs men): 

increased IL-6, hs CRP, D-

dimer; reduced LpPLA-2

Zanni, CID, 2023



In REPRIEVE, Women (vs Men) 

had a Lower Prevalence of 

Coronary Artery Plaque

Zanni, CID, 2023
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