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1996-1997: Cure possible with continued cART?

Perelson, Nature, 1997

Er
Eradication?



Dornadula et al. 1999; Yerly et al. 2000; Havlir et al. 2001; 
Palmer et al. 2008; and many more

Stop cART: 

rebound in 2-

3 wks

Cure possible with continued cART? No! 
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The HIV reservoir causes rebound

Rothenberger,  PNAS 2015
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http://www.niaid.nih.gov Reservoir=what causes rebound=obstacle to a cure
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Cure Remission

Infectious Diseases model Cancer model

Elimination of all HIV-infected cells:
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HIV RNA < 1cp/ml HIV RNA < 50 cp/ml

Eradication/Sterilising cure Functional/Non-sterilizing cure 
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Proof of Concept: cure strategies with bone marrow 
transplants

The Berlin Patient: T. BrownThe London Patient: A. Castillejo

2008-2009 2019

The Dusseldorf Patient: Marc Franke

2019-2023
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Immune-mediated control without transplants

• Post-treatment controllers (PTC) (remission) 

• Exceptional Elite Controllers (EEC)

• Natural Cure (very rare)



Immune-mediated control without transplants

• Post-treatment controllers (PTC) (remission)

• Exceptional Elite Controllers (EEC)

• Natural Cure (very rare)

PTCs represent a small subset of HIV-infected individuals able to 
maintain control of HIV-1 replication after stopping ART



Definition of PTC is heterogeneous

Etemad, Front Immunol, 2019

• virologic rebound

• duration of viral control



Etemad, Front Immunol, 2019
Mastrangelo, Curr Opinion HIV AIDS, 2022

The observed frequency of PTCs ranged between 2.4 and 15.6% of patients undergoing TI
Median viral control 89 weeks; 22% of patients still suppressed after 5 years



PTC in ICoNA

Marchetti, 10th ICoNA, 2024



Etemad, Front Immunol, 2019
Mastrangelo, Curr Opinion HIV AIDS, 2022

The observed frequency of PTCs ranged between 2.4 and 15.6% of patients undergoing TI
Median viral control 89 weeks; 22% of patients still suppressed after 5 years



(A few) Reasons by which cART in acute HIV may account for 
post-treatment control



Low levels of pre-treatment interruption HIV proviral
DNA predict delayed viral rebound

Lambert, AIDS, 2015

Williams, Elife, 2014



ART initiation during acute infection might reduce the 
cellular reservoir

Ananworanich, EBioMedicine 2016Saez-Cirion, PlosPath, 2013



Lower cellular reservoir in cART-treated AHI than CHI

Leyre, Sci Transl Medicine 20200
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ART initiation during acute infection might reduce the size of 
the tissue reservoir, albeit great interindividual variability

Leyre, Sci Transl Medicine 2020

Tincati, AIDS, 2024



After 48 weeks of cART, HIV DNA* detected 
in the peripheral blood of all 188 partcipants

*measured by 5 million CD4+ T cells by sensitive qPCR assays targeting HIV gag and pol

Crowell, AIDS, 2014

gag pol



HIV-specific cytolytic CD4 T cell responses during acute 
HIV infection predict disease outcome

Soghian, Sci Transl Med, 2012

Immunological determinants associated to natural control
of HIV-1 also feature superior attributes of:
• HIV-specific CD8 T cells: frequency, breadth,

polyfunctionality, stemness potential, trafficking to
lymphoid tissues

• HIV-specific CD4 T-cell mediated responses:
proliferative potential, polyfunctionality, T-follicular
helper functions, cytotoxicity

Mastrangelo, Curr Opinion HIV AIDS, 2022



Early cART may preserve HIV-specific responses

Altfeld, JEM, 2001
see also: Oxenius, PNAS, 2000

CTL frequencies

Streek, JID, 2006

HAART for 24 

weeks

• enhanced differentiation of HIV-1–specific CD8+ T cells from effector memory 
to effector cells at week 24 

• significantly higher virus-specific interferon-γ+ CD8+ T cell responses after viral 
rebound



Lower circulating IFN-γ and TNF-α in AHI both
prior to and following cART
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Lower CD8 T-cell responses and 

activation in treated AHI and 

PTC

Study Group 1: Fiebig I/II
Study Group 2: Fiebig III/IV
Study Group 3: Fiebig V

CD4+ T-cell specific responses CD8+ T-cell specific responses



Distinct mechanisms of post-treatment
interruption control

Blazkova, Nat Med, 2021

Higher frequencies of polyfunctional (IFN-

γ+TNF-α+MIP-1ß+) HIV Gag-specific CD8+ T 
cells in Participant 04

The majority of responding cells in both study 
participants bore effector memory phenotypes



Role played by microbes in controlling HIV infection

Viremic controllers

showed higher

Bacteroidales and

lower Clostridiales

Distinct bacterial protein signatures associated 

with viremia control
• BCN02 clinical trial (NCT02616874)

sub-study

• open-label, single-arm, phase I,
proof-of-concept clinical trial

• 15 HIV-1-infected individuals with
sustained viral suppression who
started ART within the first 6 months
after HIV transmission were enrolled
to evaluate the safety, tolerability,
immunogenicity, and effect on the
viral reservoir of a kick and kill
strategy consisting of the
combination of HIVconsv vaccines
with romidepsin

Borgognone,  Microbiome, 2022



ART initiation during acute infection may not preserve 
mucosal integrity and immune functions

Schuetz, Plos Path, 2014

Colon Th17

Tincati, manuscript in preparation

Ileal Th17



Conclusions

• Treatment of acute HIV is likely a necessary, yet not sufficient
condition of PTC

- HIV reservoirs are reduced, but not abated

- heterogenous T-cell specific responses

- features of the HIV virus (transcriptional activity) unknown

• cART alone is not able to account for PTC in acutely-infected
individuals: role of bnAbs? New antivirals? Vaccine strategies?
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