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Immunoterapia di HIV come 
approccio di cura funzionale?



Functional cure – the 
question(s)

Can we generate HIV-specific 

immune responses capable of 

fully contain viral replication 

even in tissue (sanctuaries) 

once cART is stopped?



Why is a cure needed?

• HAART does not fully restore health

o Residual disease (due to inflammation 
and suboptimal immune restoration) and 
direct drug toxicity are important 
contributing factors

• Life-long adherence is often difficult

• A scalable and effective cure could prevent 
transmission and end the epidemic





Inflammation/immune activation persists 

on cART

Cannizzo et al. JID 2015; 211(9):1511; see also: Hunt PW, et al. JID 2003



Inflammation causes immune dysfunction

Interventions that reduce inflammation/immune 
suppression may also be beneficial in containing viral 

persistence 

Hyper-inflamed cytokine milieu → Treg

response → TGF-β → collagen

deposition → Fibrosis → Reduced IL-7 

→ Reduced T cell regeneration → 

inflammation

Zeng et al. PlosPathogens 2012



Immune activation during cART 

hampers CD4 recovery

Hunt PW, et al. JID 2003



Functional cure: what 

contribution of immune-based 

therapy?



Hypothesis #1: reduce immune 
activation/inflammation

Persistent 
reservoir Inflammation





Micci et al. JCI 2015

IL-21 

immunotherapy



Micci et al. JCI 2015



Reduction in replication-
competent virus by IL-21

Micci et al. JCI 2015



IL-21 

immunotherapy

Pallikkuth et al. Plos Path 2013



IL-21 in the course of cART limits 
inflammation and HIV 

persistence

However,



Micci et al. JCI 2015



Persistent 
reservoir Inflammation

Hypothesis #2: combination 
strategies

Raise immune 
response/T-cell 

homeostasis 
….



Raised circulating interferons in acute HIV

Stacey et al. J Virol 2009

HIV-RNA

35 acute HIV (sequential plasma samples)



Acute HIV

Acute HCV

Acute HBV

Stacey et al. J Virol 2009



Raised ISG during chronic infection

Jacquelin J Clin Invest 2009



LCMV mouse model: 
Wilson et al; Tejiaro et al. Science 2013 

HIV-infected monkey: 
Sandler et al. Nature 2014



Telenti Nature 2014



IFN-a + IL-21 maintain low immune activation on cART 

Paiardini CROI 2017



IL-21 + IFN-a reduce gut 
SIV-DNA

Paiardini CROI 2017





Co-inhibitors receptors and HIV

Larrson et al. Retrovirology 2013

Latency

CTLA-4
PD-1



CTLA-4 and PD-1-expressing CD4+ 

cells significantly contribute to SIV-

DNA pool

Paiardini CROI 2017



Paiardini CROI 2017



CTLA-4-pos PD-1-neg are Treg

critical for viral persistence and 

could be target of cure 

strategies



Any effect for CTLA-4/PD-1 blockade on 

SIV persistence during ART and after 

ART stop?  

Paiardini CROI 2017



Functional cure: immune 

modulants as Latency Reversing 

Agents (LRA)?



Rasmussen et al. Trends Mircobiol 2016



Toll-like receptors (TLRs) agonists



Murry et al. CROI 2017



GS-9620 Induces HIV expression in PBMC from 

cART-treated patients on viral suppression for >1 

year

Murry et al. CROI 2017



GS-9620 Induces HIV-specific T-cell 

activation/proliferation

Murry et al. CROI 2017



Murry et al. CROI 2017



Functional cure: what 

contribution of therapeutic 

vaccination?



Therapeutic vaccination: 
the rationale 

• Therapeutic vaccine may help to 
tackle HIV-1 viral diversity in the viral 
reservoir driven by HIV immune escape

• combination of vaccine with LRA (kick 
and kill) or other immunotherapeutic 
approach could synergistically act to 
clear HIV reservoir and enhance HIV 
immunity   



Principal therapeutic phase I/II vaccines



BCN02- pilot single-arm open lable
HIV+ treated within 3 months 

from acute infection, fully 
suppressive cART for 3yrs

• cART interruption 8 weeks 
after last vaccine boost 

• cART re-started if VL>2000

Mothe V #119 LB CROI 2017



Mothe V #119 LB CROI 2017
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Mothe V #119 LB CROI 2017







Byrareddy et al. Science 2016



Byrareddy et al. Science 2016



cART + 22-week infusion, then stop cART


