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THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

1. Where are we with ART 
 

2. Untreated patients. TV/IBT to control productive HIV 
replication or restore CD4´s 
 

3. TV/IBT in virologically suppressed patients with chronic 
 HIV infection 
 

4. TV to reduce the size of the reservoirs and/or to control 
 already depleted reservoirs 

 
5. Final considerations  



Hospital Clinic. Barcelona, June 2013. N=4500 
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ART* STOP ART 

Inflamation 
Immuneactivation 
Accelerated aging/comorbidities 
Residual replication 
Latent infection 
Long life 

* Often a convenient, single pill & well tolerated regimen 



SPANISH EARTH-1 STUDY (CD4>500 AND VL >10000).

STOP THERPAY AFTER 1 YEAR OF D4T+3TC+RIT/IND AND VL<20
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THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

1. Where are we with ART 
 

2. Untreated patients. TV/IBT to control productive HIV 
replication or restore CD4´s 
 

3. TV/IBT in virologically suppressed patients with chronic 
 HIV infection 

4. TV to reduce the size of the reservoirs and/or to control 
 already depleted reservoirs 

 
5. Final considerations  



THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

2. Untreated patients. TV/IBT to control productive HIV 
 replication or restore CD4´s 
 
Biological model: 
 Capacity of the immune system (HIV-specific CTL´s 
 and T-helper cells)  to partially control viral 
 replication in HIV natural infection and establishing a 
 viral  set point lower than peak viremia 
 
Potential objectives: 
 Replace ART 
 Partially replace ART (less drugs) 
 Delay ART 
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Therapeutic vaccine 

Less ART ? 
Later ART ? 



IL-2 
 
GSK-biologicals 732426  
                  
Pasive transfer of Abs  
 
Autologous dendritic cells based vaccines pulsed with 
inactivated (AT2, heat) autologous virus 
 
                 



 

Trkola et al. Nat Med 2005 



Therapeutic 

dendritic-cell 

vaccine for chronic 

HIV-1 infection 

Wei Lu, Luiz Claudio 

Arraes, Wylla Tatiana 

Ferreira & Jean-Marie 

Andrieu  

Nature Medicine  10, 

1359 - 1365 (2004) 



Inclusion criteria 

1. VL > 10000 c/ml 

2. CD4 >450 c/mm3 

3. Off cART 

DC-HIV (N=12) 

                             -40                     0    2     4             48  WEEKS 

1st  2nd  3rd   doses of 

pulsed MD-DC 10x7     

VIRUS  

CULTURE 10x9 

DC-PLACEBO 

 (N=12) 

     Blood sample  (120 ml)          

for DC generation 

1st  2nd  3rd   doses of 

non-pulsed MD-DC       

A therapeutic dendritic cell-based vaccine for HIV-1 infection.  
García F et al J Infect Dis 2011;203:473-8 

JID, 2011 



VIRAL LOAD RESPONSES 

IT WAS OBSERVED A MODEST DECREASE OF VL IN VACCINATED PATIENTS 



THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

1. Where are we with ART 
 

2. Untreated patients. TV/IBT to control productive HIV 
replication or restore CD4´s 
 

3. TV/IBT in virologically suppressed patients with chronic 
 HIV infection 

 
4. TV to reduce the size of the reservoirs and/or to control 

 already depleted reservoirs 
 
5. Final considerations  



THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

2. TV/IBT in virologically suppressed patients with chronic 
 HIV infection 
 
Biological model: 
 Many infectious diseases (TB, Toxo, H Zoster …) 
       HIV elite controllers 
 
Potential objective: 
 Plasma VL BLQ without life long ART (functional cure) 
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CTL´s           

Control/escape 
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HAART STOP HAART TV 



Viral vectors based vaccines (poxviruses, adenoviruses, ….) 
 
Replicative viral vectors based vaccines (herpesviruses …..) 
                  
Autologous dendritic cells based vaccines pulsed with …….  
 
Other modalities (proteins, peptides) / combinations 
 
Pasive transfer of nAbs 
                  



AIDS, 2008 



Safety, Immunogenicity and Dynamics of Viral 

Load Rebound After cART Interruption 

 in Chronic HIV Infected Patients Receiving MVA-B 

Vaccination 

Beatriz Mothe1, Nuria Climent2, Montserrat Plana2, Miriam Rosas1, José Luis 
Jiménez3, María Angeles Muñoz-Fernández3, Judit Pich2, Joan Albert Arnaiz2, 

Jose M Gatell2, Bonaventura Clotet1, Mariano Esteban4, Juan Carlos López 
Bernaldo de Quirós3, Felipe García2  and Christian Brander1 for the RISVAC-03 

Study. 
1. Irsicaixa-HIVACAT, Hospital Germans Trias i Pujol, Badalona, Spain 

2. Hospital Clinic-HIVACAT, IDIBAPS, University of Barcelona, Spain 

3. Hospital Gregorio Marañón, Madrid. Spain 

4. Centro Nacional de Biotecnología, Madrid. Spain 



VL rebound after analytical treatment interruption in MVA-B 

(n=11) vs placebo (6) recipients 

W e e k s

L
O

G
1

0
  

V
IR

A
L

 L
O

A
D

 (
C

O
P

IE
S

/M
L

)

-6 -4 -2 0 2 4 6 8 1 0 1 2

1 .5

2 .0

2 .5

3 .0

3 .5

4 .0

4 .5

5 .0

5 .5

6 .0

6 .5

V a c c in e

W e e k s

L
O

G
1

0
  

V
IR

A
L

 L
O

A
D

 (
C

O
P

IE
S

/M
L

)

-6 -4 -2 0 2 4 6 8 1 0 1 2

1 .5

2 .0

2 .5

3 .0

3 .5

4 .0

4 .5

5 .0

5 .5

6 .0

6 .5

P la c e b o

W e e k s

L
O

G
1

0
  

V
IR

A
L

 L
O

A
D

 (
C

O
P

IE
S

/M
L

)

-6 -4 -2 0 2 4 6 8 1 0 1 2

1 .5

2 .0

2 .5

3 .0

3 .5

4 .0

4 .5

5 .0

V a c c in e

P la c e b o

V a c c in e

p = 0 .0 1

A U C  W e e k  4

L
O

G
1

0
  

V
L

 (
C

O
P

IE
S

/M
L

)

v a c c in e p la c e b o

0

1

2

3

4

p =  0 .0 2



JID, 2010 
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GENERACIÓ DE LA VACUNA

Extracció d’una 

mostra de sang  

per a l’obtenció 

de DCs

Aïllament dels monòcits i 

diferenciació ex vivo  a DCs

Virus autòlegs obtinguts 

per plasmafèresis

Pulsing dels virus i les 

DCs aulòlegs

Obtenció de la vacuna 

terapèutica

DCs have a central role in HIV infection. 

the initial contact of HIV-1 with DCs can result in 

opposite outcomes: 

Steinman RM & Nussenzweig MC. Proc. 

Natl. Acad. Sci. USA. 2002; 99: 351-358 

beneficial in inducing 

strong HIV-specific T-

cell responses 

deleterious in promoting the dissemination of HIV-1 

and/or immunotolerance 
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Inactivation 

Lymphopheresis Culture 

Autologous 

vaccine 
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• Different immunogens (load or pulse):  

• autologous inactivated virus  (heat, AT-2) 

• HIV-1 proteins   

• Peptides 

•  mRNA  

• recombinant virus vectors  nanoparticles  



ORVACS 

MANON 03 STUDY 
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Cases: n=12 

Controls: n=4 

DCV-1 study 



•• Main differences:Main differences:
ManonManon 0303 Manon07 Manon07 partpart II Manon07 Manon07 partpart II II 

(JID 2005) (JID 2005) (JID 2011)(JID 2011) (STM 2013)(STM 2013)

•• IMMUNOGENIMMUNOGEN

•• PulsingPulsing dosedose 101066 virionsvirions/ml/ml 101099--1010 virionsvirions/ml/ml 101099--1010 virionsvirions/ml/ml

•• SourceSource ofof HIVHIV plasmapheresisplasmapheresis culture culture cultureculture

•• Inactivation Inactivation HeatHeat HeatHeat HeatHeat

•• No. No. ofof DCsDCs perper dosedose 10106  6  101077 101077

•• No. No. DosesDoses 4                                          4                                          33 33

•• CLINICAL TRIALCLINICAL TRIAL

•• Schedule Schedule every 6 weeksevery 6 weeks every 2 weeks                       every 2 weeksevery 2 weeks                       every 2 weeks

•• cARTcART YesYes No                                           yesNo                                           yes

•• DesignDesign Open Open randomizedrandomized BlindedBlinded, placebo                  , placebo                  BlindedBlinded, placebo, placebo

•• NumberNumber 18 (12:6)                                      24 (12:12)  18 (12:6)                                      24 (12:12)  36 (2436 (24--12) 12) 

•• OUTCOME OUTCOME -- 4/12 (>0.5 4/12 (>0.5 loglog; 6mo.)                ; 6mo.)                -- 3/10 (>0.5 3/10 (>0.5 loglog; 3mo.)          ; 3mo.)          --12/22 (>1 12/22 (>1 loglog; 3mo.) ; 3mo.) 

•• 0/4 0/4 controlscontrols 0/12 0/12 controlscontrols 1/11 1/11 controlscontrols

•• -- No No differencesdifferences -- SigSig diffdiff. . BetweenBetween armsarms -- SigSig diffdiff. . betbet armsarms

•• betweenbetween armsarms

•• -- No No sig.changesig.change in VL                in VL                -- DropDrop VL 0.3 VL 0.3 loglog -- DropDrop VL 1.2log       VL 1.2log       

High dose virus and MD-DCs in patients on cART   



DCV2b/MANON07-ORVACS/RISVAC 01 



HAART  Stop HAART 

-72                          -32   -24           0     2    4    6     8    10                48       WEEK 

Inclusion criteria 

1. <20 copies/ml 

2. Nadir >350 C 

CD4+ T c/mm3 

 

Doses of pulsed MD-DC 

      

                       

STOP 1 

Virus culture 

STOP 2 

ARM III (N=12) 

ARM V 

CONTROL 

GROUP (N=12) 

Doses of NON- pulsed MD-DC 

      

ARM IV (N=12) 

-d7 
     Blood sample  (120 ml)          

for DC generation 

Doses of pulsed MD-DC 

      

DCV2-b study 



Figure 2A 
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CONCLUSIONS  
 Therapeutic vaccination was feasible, safe 

and well tolerated.  

 A consistent and significant decrease in VL 
(1 log) was observed in vaccine recipients 
and was correlated with an increase in CD4 
T cell count. 

 86% of vaccinated patients  had a significant 
lower set point VL when compared to 
baseline and this was maintained in 52% of 
patients at week 48 
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•                                                                                                                                      
•                                                                                    
•                                                                                                                                                                       

Pre-ART vs. Week 12 of STI Log Change in Viral Load 
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THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

1. Where are we with ART 
 

2. Untreated patients. TV/IBT to control productive HIV 
replication or restore CD4´s 
 

3. TV/IBT in virologically suppressed patients with chronic 
 HIV infection 

 
4. TV/IBT  to reduce the size of the reservoirs and/or to 

 control already depleted reservoirs 
 
5. Final considerations  



THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

2. TV/IBT to reduce the size of the reservoirs and/or to  
  control already depleted reservoirs 
 
Biological model (functional cure) 
           Visconti patients 
 
 
Reservoirs can be reduced (purged ?): 
        ART alone early after PHI 
        ART                     + TV ? 
  ART+ mobilizing agent + TV ? 
 
 



The VISCONTI cohort: the possibility of post-

treatment control 

Saez-Cirión A, et al. PLoS Pathog 2013;9:e1003211. 

Capacity of CD8+ T cells to suppress HIV 

infection of CD4+ T cells 

Determined by log-fold decrease in the level of 

secreted p24 (CD4 vs CD4:CD8 1:1 cell cultures). 

VIRs, viraemic patients; ARTs, treated patients;  

HICs, HIV controllers; PTCs, post-treatment controllers 

Evolution of cell-associated HIV DNA after treatment 

interruption in PBMCs from 8 PTCs. 

Left: five PTCs 

experienced a decline in 

their cell-associated HIV 

DNA levels 

Right: two PTCs 

maintained stable levels and 

a positive slope was 

calculated for OR3 



Very early treatment in adults:  

restricted reservoir formation? 

Undetectable integrated HIV DNA 

92%                53% 

Undetectable integrated HIV DNA 

100%                89% 

Ananworanich et al. CROI 2013. Abstract 47. Available online at : http://en.trcarc.org/?p=1436 [Accessed August 2013] 

Ananworanich, ANRS satellite symposium, IAS 2013. Available online at: http://pag.ias2013.org/session.aspx?s=42 [Accessed August 

2013] 



 



 



 





Combination Strategies To Purge The HIV Reservoir 

Yves Levy 

Latent Reservoir 
TCM/TTM CD4 cells 

HDAC  

Inhibitors, 

SAHA, 

Prostratin, 

Bryostatin 1, 

5-azathidine, 

anti-PD-1 

Therapeutic 

vaccine, 

anti-PD-1, 

Cytokines (IL-2, 

IL-7), 

Inhibitors of 

immune 

activation 

APOPTOSIS APOPTOSIS 

Killing  

   by effector  

      CD8 T cells 

HIV 

cytopathic 

effect 

Covert Cellular Reservoir 

with 

Residual Replication 

APOPTOSIS 

Antibody 

coupled with 

toxins 

G. Pantaleo, IAS HIV cure, 2012 



Xing et al. J Virol 2011 

Untreated 

Spontaneous activation 

Disulfiram 

0.56 μM 

αCD3+αCD28 strong 

activation signal  

0.07% 2.18% 3.96% 

 Disulfiram Reactivates Latent HIV-1 without Inducing T 

Cell Activation 

 But it is not yet clear that disulfiram can reactivate latent HIV-1 in vivo 

 

Rome, July 20, 2011 



Dynamics of Viral Load (VL) Rebound After cART 

Interruption in Chronic HIV Infected Patients 

Receiving MVA-B plus Disulfiram. 

 

Beatriz Mothe1, Sonsoles Sánchez2, Saray Corral3, Nuria Climent2, Alberto C. Guardo2, Lorna 
Leal2, Berta Torres2, José Luis Jiménez3, Judit Pich2, Joan Albert Arnaiz2, Agathe León2, María 

Angeles Muñoz-Fernández3 , Jose M Gatell2, Bonaventura Clotet1, Mariano Esteban4, 
Montserrat Plana2, Juan Carlos López Bernaldo de Quirós3, Christian Brander1, Felipe García2  

for the RISVAC-03 Study. 
 

1. Irsicaixa-HIVACAT, Hospital Germans Trias i Pujol, Badalona 2. Hospital Clinic-HIVACAT, IDIBAPS, University of Barcelona 3. 
Hospital Gregorio Marañón, Madrid 4.- Centro Nacional de Biotecnología, Madrid. Spain 

 



Clinical Trial Design 

 Chronic HIV-1 inf 

documented HAART 

supressed 

w2 w4 

 

w6 w16 

Treatment 

interruption  

END OF TRIAL 

V0  

ARM A: VACCINE/PLACEBO ARM (n=18, randomized 2:1) 

ARM B: VACCINE/PLACEBO +MOBILIZERS (n=12) 

w8 w24 

cART re-start MVA-B 

Reservoirs mobilizers: DISULFIRAM 

w18 

MVA-B MVA-B 

Immunogenicity measurements: baseline, 2w post 2nd and 3rd vaccine and w24 

w2 w4 

 

w6 w16 

Treatment 

interruption  

V0  w8 

MVA-B 

w18 

MVA-B MVA-B 

Immunogenicity measurements: baseline, 2w post 2nd and 3rd vaccine and w24 

w36 

cART re-start 

w24 

MVA-B 



Viral load rebound after vaccination vs vaccination plus disulfiram. Absolute 

numbers and changes as compared with baseline viral load before any cART 

M V A -B  +  D is u lf ira m

-4 -2 0 2 4 6 8 1 0 1 2

1 .5

2 .0

2 .5

3 .0

3 .5

4 .0

4 .5

5 .0

5 .5

6 .0

6 .5

W E E K S

v
ir

a
l 

lo
a

d
 (

lo
g

 1
0

 c
o

p
ie

s
/m

l)

M V A -B

-4 0 4 8 1 2

1 .5

2 .0

2 .5

3 .0

3 .5

4 .0

4 .5

5 .0

5 .5

6 .0

6 .5

W E E K S

v
ir

a
l 

lo
a

d
 (

lo
g

 1
0

 c
o

p
ie

s
/m

l)

-4 -2 0 2 4 6 8 1 0 1 2

1 .5

2 .0

2 .5

3 .0

3 .5

4 .0

4 .5

5 .0

M V A -B  +  D is u lf ira m

W E E K S

v
ir

a
l 

lo
a

d
 (

lo
g

 1
0

 c
o

p
ie

s
/m

l)

p =  0 .0 8

p =  0 .1 1

M V A -B

 P la c e b o  +  D is u lf ira m

-4 -2 0 2 4 6 8 1 0 1 2

1 .5

2 .0

2 .5

3 .0

3 .5

4 .0

4 .5

5 .0

5 .5

6 .0

6 .5

W E E K S

v
ir

a
l 

lo
a

d
 (

lo
g

 1
0

 c
o

p
ie

s
/m

l)

W e e k s

L
O

G
1

0
  

V
IR

A
L

 L
O

A
D

 (
C

O
P

IE
S

/M
L

)

-6 -4 -2 0 2 4 6 8 1 0 1 2

1 .5

2 .0

2 .5

3 .0

3 .5

4 .0

4 .5

5 .0

5 .5

6 .0

6 .5

P la c e b o

W e e k  2

L
O

G
1

0
  

V
IR

A
L

 L
O

A
D

 (
C

O
P

IE
S

/M
L

)

M V A -B  +  d is u lf ira m D is u lf ira m

0

1

2

3

4

p = 0 .2 0



Barouch et al. Nature  2013 



THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

1. Where are we with ART 
 

2. Untreated patients. TV/IBT to control productive HIV 
replication or restore CD4´s 
 

3. TV/IBT in virologically suppressed patients with chronic 
 HIV infection 

 
4. TV/IBT  to reduce the size of the reservoirs and/or to 

 control already depleted reservoirs 
 
5. Final considerations  



THERAPEUTIC VACCINES (TV) & OTHER 
IMMUNE INTERVENTIONS (IBT) IN HIV 
INFECTION: 2013 

5. Final considerations 
 
- HIV therapeutic vaccines may play a role to overcome 

some of the limitations of ART 
 
 Delay or avoid VL rebound after ART interruption  

       Deplete the reservoirs 
 Purge the reservoirs shock & kill strategies  

 
- Most promising  results so far, in humans, have been 

obtained with dendritic cells based therapeutic vaccines 
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