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I due principi che guideranno il management dei 
pazienti HIV trattati con viremia undetectable 

Sostenibilità Appropriatezza 
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OFF cART 

Why? 

How? 

Who? 

When? 
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Moving from today to a tomorrow HIV 
treatment scenario 

TODAY TOMORROW 

Out of cART 

10%  
CD4 >500 
cells/µL 

 

5% 
failing 

80% in cART 

with 
 

HIV RNA <50 copies/mL 

All HIV+ in cART cART deferral 

Saving costs 

Failing/ 
next pts 

10% 

with 
 

HIV RNA <50 copies/mL 

X% ? 90% in cART 

Saving costs 

Off cART 



Time to toxicity switch not necesarily short 
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Drug fatigue  
the hope: treatment holiday 
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…to                           IN cART / OFF cART enigma 

…moving from                never / forever dilemma 
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In cART 

Almost Off cART 
= 

Simplification 

Fully suppressed 
patients 

Off cART =  
Strategic Treatment 

Interruption (STI) 

Looking for freedom 



SMART study 
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JID 2008:197 



BASTA study 

Ospedale San Raffaele – Dipartimento di Malattie Infettive 



FOTO study 
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 HIV Clin Trials 2007;8(1):19–23 

 
 Conclusion: If validated, the FOTO treatment strategy with efavirenz-based regimens 
could avoid the viremia witnessed in longer cycle structured treatment interruptions yet 
still ameliorate a number of problems associated with the current paradigm of daily ART 
for HIV infection, including the high cost of therapy and the pill fatigue that, in many 
patients, leads to erratic adherence and ultimately treatment failure.  
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Intensification 
Sterilizing cure: 

purging the 
reservoir 

Post treatment 
and HIV controller 

Deintensification 

Control of chronic 
HIV replication: 
functional cure 

Off cART: 
Aim  

strategy 



50% under HAART 
long term non progressor 

10% potential post-
HAART  elite controller 

> 60% CD4>500 cell/mmc 

> 80% with control of HIV replication 

2 anedoctical  

cases showing   

a post HAART eradication 

Millions of patients under HAART 

HAART and CURE  
paradigm 
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The EraMune-01 and -02 Trials : Parallel Study Design 

ERAMUNE-01 (Europe, PI: C Katlama) 

SCREENING 

ARM A (n=14) ARM B (n=14) 

3 ARV 

+                        

Intensification 

(raltegravir + 

maraviroc) 
+  

IL-7 

(3: W8, 9,10)     

Primary Evaluation 

W -4 

D0 

Randomization 

W8 

W56 

3 ARV +                        

Intensification 

(raltegravir + 

maraviroc) 

ERAMUNE-02 (USA, PI: R Murphy) 

Primary Evaluation 

ARM A (n=14) 

3 ARV 

+                        

Intensification 

(raltegravir + 

maraviroc) 

W -4 

D0 

W8 

W56 

ARM B (n=14) 

3 ARV +                        

Intensification 

(raltegravir + maraviroc) 

+ VRC Vaccine:  
3x HIVDNA016-00-VP  

(W8,12, 16) 

1x rAd5 (W32) 

VRC-HIVADV014-00-VP       

Randomization 

SCREENING 

International, multicenter, randomized, non-comparative controlled study of therapeutic 
intensification plus immunomodulation in HIV-infected patients with long-term viral suppression  

 Similar Primary objective: Decrease in the HIV-1 viral reservoir 

 Results expected: Eramune-01: December 2012; Eramune-02: March 2013 

VRC: HIVDNA016-00-VP :               3 DNA clade B HIV-1 Gag, Pol, or Nef 
                               3 DNA HIV-1 Env clade A, B and C, 
HIV-Ad5 VRC-HIVADV014-00-VP (clade B HIV-1 Gag Pol fusion protein, 
                                                                        + clade A, B, and C Env proteins. 

r-hIL-7 (CYT107) injections at 20 μg/Kg/week  
(1 per week) 
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“Functional Cure” Child:  
Standard HIV-1 Assays Undetectable 

to Age 26 Mos 
• Assessments at Mos 24 and 26 

– Western blot negative 

– No HIV-specific CD8+ or CD4+ T-
cell responses 

– Standard HIV-1 RNA and HIV-1 
DNA undetectable 

– By ultrasensitive assays 

• Mo 24: HIV-1 RNA 1 c/mL; HIV-1 
DNA < 2.7 c/million PBMCs 

• Mo 26: HIV-1 DNA 4 c/million 
PBMCs 

• Clinical trials of exposed infants 
treated with ART recommended 

Persaud D, et al. CROI 2013. Abstract 48LB. 

• ART regimens: ZDV/3TC + NVP (31 
hours – 7 days) 

• ZDV/3TC + LPV/RTV (7 days – 18 
months) 

• Plasma VL on ART displayed typical 
biphasic decay from baseline VL 
19,812 c/mL 

– VL undetectable by < 30d of age  

– VL remained undetectable though 
> 80d of age 
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Early Treatment of Pts With Acute HIV 
Infection Restricts Seeding of 

Reservoirs 
 RV254/SEARCH 010: ongoing, prospective, open-label study of subjects seeking 

voluntary HIV testing (n = 75 with Fiebig stage I-III acute infection) 

• Before ART, HIV reservoir seeding limited 

– Integrated HIV-1 DNA undetectable in PBMCs (92%) and sigmoid colon (88%) of most 
Fiebig I pts 

– Lower infection frequencies of central memory CD4+ T cells vs other memory cells 

• After ART, decline in HIV reservoir size  

– Integrated HIV-1 DNA undetectable 
 in PBMCs in 90% of pts at 1 yr 

– Reservoir primarily in transitional 
and effector memory CD4+ T cells 

 Suggests very early ART may  
prevent seeding of reservoirs 

Fiebig Stages 

Fiebig I: RNA+, p24̶ neg, 3rd-gen ELISA neg 

– Would not be detected by 4th-gen ELISA 

Fiebig II: RNA+, p24+, 3rd-gen ELISA neg 

Fiebig III: 3rd-gen ELISA+, WB neg 

Ananworanich J, et al. CROI 2013. Abstract 47. 
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A true drug FREE generation? 
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Post-Treatment controllers: 
conclusions 

 EARLY start in PHI (High CD4/CD8 ratio!) 

 Prolonged treatment with HIV RNA < 50 
copies/ L (52m) 

 Median HIV RNA <50 post HAART 
interruption (75m) 

 HIV DNA <2 log10 copies/106PBMC 

 5/32 (PTC 15.6% vs EC <0.5%) 

ANRS HIV RESERVOIR WORKING GROP. AIDS 2010 – research letter 
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Hocqueloux L, et al. J Antimicrob Chemother. 2013 Jan 20 

HIV DNA  higher  and more stable in patients 
treated at chronic compared to acute phase 

Chronic infection  

Primary infection  
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Limited  

amount of cells  

with long-life (sanctuary) 

 106 infected resting cells 

Viral burden  109 of HIV  
productively activated infected cells 

Viral load Billions of HIV virions 
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Evolution of HIV infection under HAART 
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Time to relapse 

T I M E 

Never 

Intermediate 

Fast 
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HAART success  
it’s not only a question of time 

PHI therapy 

Long-Life HAART 

Ospedale San Raffaele – Dipartimento di Malattie Infettive 



Ospedale San Raffaele – Dipartimento di Malattie Infettive 



“Channeling” the candidate selection 
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a) cART efficacy markers 

 

• Treatment lenght  

• HIV RNA < 1 copies/mL 

• CD4+ count > 500 cells/µL 

• HIV DNA < 2log10 copies/mL 

• Where does HIV persist 

 

b) Favourable VIRUS / HOST 

interactions in the reservoir 

 

c) Favourable immuno-genotype  

profile 

 

d) Immuno-phenotype modelling  

treatment 

 

 

 



Latent infection of macrophages 
and microglial cells 

• In early disease 
following primary 
infection; in treated 
patients 

  

• Restriction of HIV 
replication at different 
steps and by different 
mechanisms 

 

Bergamaschi & Pancino, Retrovirology 2010 
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Sigal et al.  Nature 2011;477 

Cell-to-cell spread of HIV permits ongoing 
replication despite antiretroviral therapy 
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Gianotti et al; Clinical Microbiology and Infection 2013; 

Time to virological rebound  
according to study groups 
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The International HIV 
Controllers Study (i) 

 The study examined host genetic variability in 
unprecedented numbers of persons able to 
spontaneously control HIV replication to <2,000 
RNA copies/ml and compared these to persons 
with progressive infection 

 >1,500 such subjects were successfully 
recruited through >200 collaborators worldwide 
(OSR as a partner) 
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 Investigations of HIV‐1 controllers that have been 
carried out since then have confirmed that there is an 
over-representation of certain ‘protective’ HLA class I 
alleles in this group — including HLA‐B*57, HLA‐B*27, 
HLA‐B*13 and HLA‐B*58:01 — compared with HIV‐1 
progressors.  

The International HIV Controllers 
Study (ii) 
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HLA-B, HLA-C... HLA-E 

Ospedale San Raffaele – Dipartimento di Malattie Infettive 



HIV controllers: a genetically determined 
or inducible Phenotype? 

 In the CASCADE (Concerted Action on Seroconversion to AIDS and Death in 
Europe) study, 11 out of 259 patients (4%) who started treatment within 3 
months of seroconversion were able to maintain spontaneous undetectable 
viraemia for 24 months following treatment interruption.  
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Clinical Immunology (2011) 141, 15–30 



Could an elite controller phenotype be 
therapeutically inducible in a larger number of 

patients?  

Walker BD & Yu XG. Nat Rev Immunol, 2013 
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Nature 2013; 13: 487–498 



STI the “Wide” factor : 
off cART, new deal 
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Lancet Infect Dis 2014; 14: 291–300 



Pollard et al.  The Lancet 2014; 14: 291–300 
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Pollard et al.  The Lancet 2014; 14: 291–300 
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Conclusions (?) 

HIV-1 controllers provide tangible evidence that some 
humans are able to effectively and durably control HIV-1 
replication and to prevent HIV-1-associated disease 
manifestations for extended periods of time 

The observation that this natural control of HIV-1 is also 
achievable in the absence of specific protective HLA 
class I polymorphisms holds promise that, in principle, 
an elite controller phenotype may be therapeutically 
inducible in a larger number of patients 

This suggests new ideas for the development of broadly 
applicable strategies to limit the spread of the HIV-1 
pandemic 

STIs? 
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Non penso mai al futuro,  

arriva così presto! 

Albert Einstein 


