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1996-1997: Cure possible with continued cART?

Plasma HIV-1 RNA (copies/mL

Initiate

107 4 “i‘
106 | "\"'/1
10° 1 l - Phase |

i th% = 1.5 days
10% 4 !
103 - * Phase Il

k ' t/ = 28 days

\ Phase Il "
S I W 1 S 12 .
10! A N
\
10° 1 \\ Eradication?
\
10‘1 T 1 T " T T T T
-1 0 1 2 3 4 5
Years on ART

Perelson, Nature, 1997



Cure possible with continued cART? No!
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Plasma HIV-1 RNA (copies/mL
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to the host cell
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Cell
Glossary

Cellular reservoir: cells that are
infected with latent HIV-1.

Latent HIV-1: transcriptionally silent,
but replication-competent HIV
proviruses that persist during
treatment with ART and are capable
of resuming replication upon
discontinuation of ART.

Tissue reservoir: anatomically
defined structures that contain cells
that harbor latent HIV-1.

Reservoir=what causes rebound=obstacle



Cure vs Remission
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Proof of Concept: cure strategies with bone marrow
transplants
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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

Supplementary Table S1. The summary of post-treatment controllers (PTCs) and viral control failure after treatment interruption (T1)

definitions.

Study Post-treatment control definition

Viral control failure definition

Viral load <50 copies/ml for at least 24 months
post Tl
Viral load <50 copies/ml for more than 12
months post Tl

Hocqueloux, 2010 (9)
Goujard, 2012 (10)

Lodi, 2012 (11) Viral load <50 copies/ml for in 24 months post Tl

Viral load <400 copies/ml for at least 24 months

Saez-Cirion, 2013 (7) post Tl

Stohr, 2013 (12) Viral load <400 copies/ml for 12 weeks post Tl

Van Gulk, 2012 (15) Viral load <50 copies/ml for 6 months post Tl

Assoumou, 2015 (16)  Viral load <400 copies/ml for 12 months post TI

Calin, 2016 (17) Viral load <400 copies/ml for 56 weeks post Tl

Viral load <400 copies/ml for 6 months to 2 years
post Tl in transient controllers and more than 2
years for durable controllers
Viral load <50 copies/ml for at least 24 months
post Tl

Perkins, 2017 (18)

Fidler, 2017 (19)

Viral load <400 copies/ml for two thirds or more

N i, 2018 (6)*
did (6 of time points in at least 24 weeks post Tl

2 consecutive viral rebound with viral load >50
copies/ml in 24 months post Tl
2 consecutive viral rebound with viral load >50
copies/ml in at least 12 months post Tl
2 consecutive viral rebound with viral load >50
copies/ml in 24 months post Tl
4 consecutive viral rebound with viral load >400
copies/ml in 24 months post Tl
1 viral rebound with viral load >400 copies/ml in 12
weeks post Tl
N/A
2 consecutive or 1 plus treatment resumption viral
rebound with viral load >400 copies/mlin 12 months
post Tl
1 viral rebound with viral load >400 copies/ml in 56
weeks post Tl

1 viral rebound with viral load >400 copies/ml (not
specified exactly in how long post Tl)
2 consecutive HIV-1 RNA viral load >50 copies/ml

Viral load >400 copies/ml were acceptable if the
participant was subsequently able to suppress to
<400 copies/ml in 24 weeks post Tl

*The CHAMP study includes participants from 8 AIDS Clinical Trials Group (ACTG) studies (ACTG 371 (20), A5024 (21), A5068 (22), A5102
(23), A5130(24), A5170 (25), A5187 (26), and A5197 (27)), the Montreal Primary HIV Infection Cohort (Montreal PIC) (28), the Seattle Primary
Infection Program (SeaPIP) (13.29), the University of California San Diego Primary Infection Cohort (UCSD PIC) (14). a National Institutes of
Health (NIH) therapeutic vaccine trial (31), the University of California San Francisco (UCSF) OPTIONS study (31), and the Ragon HIV Controllers

cohort (32).

Etemad, Front Immunol, 2019

* virologic rebound
* duration of viral con



TABLE 1 | Post-treatment controller (PTC) frequency after treatment interruption reported from previously published studies.

References Cohort Timing of ART PTC, Total, N PTC Frequency (%)  VF threshold copies/ml PTC duration
Hocqueloux et al. (9) ANRS Early S 15.6 >50 75 months (median)
Gouijard et al. (10) ANRS PRIMO Early 14 8.5 >50 4.5 years (median)
Lodiet al. (11) CASCADE Early 1l 55 >50 24 months
Saez-Cirion et al. (7) VISCONTI Early 14 16.3 >400 89 months (median)
Stohr et al. (12) SPARTAC Early 4 2.4 >400 164-202 weeks
Van Gulck et al. (15) Secondary Controllers  Chronic >1,000 At least 6 months
Assoumou et al. (16) ANRS SALTO Chronic 74 4.2 >400 12 months (7 patients)
36 months (4 of the
7 patients)
Calin et al. (17) ULTRASTOP Early Chronic 1 10 >400 56 weeks
Perkins et al. (18) NHS Chronic 4 4.2 >400 267-1,058 days
Fidler et al. (19) CASCADE Early 22 2.8 >50 24 months
Namazi et al. (6)* CHAMP Early & Chronic 67 13 (Early) >400 24-804 weeks
4 (Chronic)

*The CHAMP study includes participants from 8 AIDS Clinical Trials Group (ACTG) studies [ACTG 371 (20), A5024 (21), A5068 (22), A5102 (23), A5130 (24), A5170 (25), A5187 (26),
and A5197 (27)], the Montreal Primary HIV Infection Cohort (Montreal PIC) (28), the Seattle Primary Infection Program (SeaPIP) (13, 29), the University of California San Diego Primary
Infection Cohort (UCSD PIC) (14), a National Institutes of Health (NIH) therapeutic vaccine trial (30), the University of California San Francisco (UCSF) OPTIONS study (31), and the
Ragon HIV Controllers cohort (32).

ART, Anti Retroviral Therapy; VF, Viral Failure.

The observed frequency of PTCs ranged between 2.4 and 15.6% of patients undergoing Tl

Median viral control 89 weeks; 22% of patients still suppressed after 5 years

Etemad, Front Immunol, 2019

Mastrangelo,

Curr Opinion HIV AIDS,
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Post-Treatment Controllers (PTCs)

Definition: PLWH with HIV-RNA less than 200 copies/mL for more than 1 year after treatment

interruption
s PTCs
Characteristics (n=17)
Age at enroliment (years), median (IQR) 39 (30-45)
Year of enrollment, median (IQR) 2008 (2002-2010)
Sex, n (%)
Male 8 (47.1)
Female 9 (52.9)
Ethnicity, n (%)
Italian 13 (76.5)
Non-ltalian 4 (23.5)
Epidemiology
MSM 2(11.8)
MSW/WSM 8 (47.1)
IDU 5 (29.4)
Other/funknown 2(11.8)
On ART (ever), n (%) 17 (100)
Years from ART start to PTC definition, median (IQR) 2 (0-4.5)
Years off-ART with HIV-RNA <50 copies/mL, median (IQR) 3 (2-5.5)
Off ART at last follow-up (2021-2023), n (%) 5 (29.4)
Still PTC (HIV-RNA <200 copies/mL while off ART)
at last follow-up (2021-2023), n (%) 4 (23.5)
Active follow-up (2021-2023), n (%) 17 (100)
Immunologic parameters
CD4 count at enroliment (cells/uL), median (IQR) 450 (90-672)
CD4 count strata at enroliment (cells/pL), n (%)
<200 5 (29.4)
200-350 1(5.9)
>350 11 (64.7)
CD4/CD8 ratio at enroliment, median (IQR) 0.7 (0.1-1.2)
CD4 count at ART start (cells/uL)*, median (IQR) 296 (90-474)
CD4 count strata at ART start (cells/uL)*, n (%)
<200 5(29.4)
200-349 5(29.4)
350-500 3(17.6)
>500 4 (235)
CD4/CD8 ratio at ART start*, median (IQR) g rin !
CD4 count at last follow-up (2021-2023) (cells/uL)f, median (IQR) (427-946)
CDA4/CDB8 ratio at last follow-up (2021-2023)*, median (IQR) 0.9(0.3-1.2)
Virologic parameters
HIV-RNA at enroliment (log1o copies/mL), median (IQR) 4 (2-5)
HIV-RNA at ART start (log+o copies/mL)¥, median (IQR) 4.4 (2.1-5)
HIV-RNA at ART start >100000 copies/m™, n (%) 5 (29.4)
HIV-RNA <50 copies/mL at last follow-up (2021-2023)t, n (%) 14 (82.4)
2 O 2 4 HIV diagnosis during RHI, n (%) 0(0)
AIDS (ever), n (%) 4 (23.5)
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(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
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ART initiation during acute infection might reduce the
cellular reservoir
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@ AHI

® CHI

Lower cellular reservoir in cART-treated AHI than CHI
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ART initiation during acute infection might reduce the size of
the tissue reservoir, albeit great interindividual variability
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After 48 weeks of cART, HIV DNA* detected
in the peripheral blood of all 188 partcipants
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HIV-specific cytolytic CD4 T cell responses during acute
HIV infection predict disease outcome
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Early cART may preserve HIV-specific responses
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Lower circulating IFN-y and TNF-a |

prior to and following cART
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Lower CD8 T-cell responses and
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Distinct mechanisms of post-treatment
interruption control
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Role played by microbes in controlling HIV infection

BCNO2 clinical trial (NCT02616874)
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proof-of-concept clinical trial
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%CD4 IL17

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

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



Acknowledgements

Dipartimento di Scienze Dipartimento di Scienze Biomediche e
della Salute Cliniche

Universita degli Studi di Milano Universita degli Studi di Milano

UOC Malattie Infettive, Ospedale Civile di
Leghano

- Stefano Rusconi

Clinica di Malattie Infettive e Medicina
Tropicale, ASST Santi Paolo e Carlo
Presidio Ospedaliero San Paolo

- Valeria Bono Clinica di Malattie Infettive, Il Divisione
- Sabrina Marozin ASST Fatebenefratelli Sacco, Ospedale
- Andrea Santoro Luigi Sacco

i - Andrea Giacomelli
- Roberta Rovito

- Matteo Augello Clinica di Malattie Infettive, Il Divisione
- Francesca Bai ASST Fatebenefratelli Sacco, Ospedale
- Giulia Marchetti Luigi Sacco

- Andrea Gori

.
o T

Ay 7 o0 (2 p
g)\/g % //f;:z.//';l_/:?é‘/'- /4(‘?/// - j/%/ﬁ"

ITacian NeTwork ACUTE HIV INFECTION

Universita Vita-Salute San
Raffaele

- Silvia Nozza

- Elena Bruzzesi

Universita degli Studi di
Milano, IRCCS Ca’ Granda
Ospedale Maggiore Policlinico -
- Alessandra Bandera

Universita di Torino,
Ospedale Amedeo di Savoia
- Andrea Calcagno



