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1. INTRO 
• Do we still need an HIV vaccine?

2. VACCINE DEVELOPMENT
• Main hurdles
• Most relevant past vaccine trials. Any optimism?

3. Vaccine Research Plan at IrsiCaixa. HIVACAT T-cell Candidate



1



1



1

One every 4 individuals HIV infected does NOT know it. 



Lohse N, Ann Intern Med 2007

1



1

High Cost

Require high adherence

Long-term 
Toxicity Do Not Cure HIV infection 



‘diagnostic  link to care adherence supression’

Johnsonn. Arch Intern Med. 2011 

yes
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How to stop the HIV pandemia

Dieffenbach, Fauci. Arch Intern Med. 2011 
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infections
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HIV/AIDS

General view of HIV Vaccine Strategies

Safety
Anti-vector Immunity
Feasible (scalability)

Combined Immune Response
(CTL + Ab)
Tackle Viral diversity and
Ability to immune escape

+/-

Adyuvants



Global Viral Diversity

All HIV-1 subtypes, 

sub-subtypes, 

CRF

HIV-infected 

patient

One HIV-

1 

subtype

Annual global 

Influenza A

Adapted from McCutchan F. and Korber B., Brit Med Bull 2001

2 understand main hurdles in HIV vaccine development
Immunopathogenesis of HIV



Early Establishment of a Viral Reservoir in resting memory cells. 
LATENCY

Integration of the virus genome into the host cell chromosomes  Latency of the virus in 
resting memory cells  not accessible to drug/immune system if not reactivated.
‘Kick & Kill’ Strategies

HIV vaccine research HURDLES2



2 Learn from clinical trials
Failures  help to improve

Design Production

Pre-clinical Phase

Safety/
Efficacy

Phase I

Clinical Phase

Phase II Phase III

Time            1y                         2y                              3y                       4-5y 10-15years6-8y

EFFICACY 
TRIALS

Proof-of-Concept
Vaccine Trials



1987

first preventive HIV vaccine candidate testing gp160 subunit entered into clinical trial

...more than 40 vaccines have been evaluated in safety and immunogenicity trials

...more than 40,000 HIV-uninfected volunteers have participated in CT

...2 phase IIb trials were terminated prematurely in 2007, 1 in 2013

...only 3 phase III trials have been completed

Available Database of AIDS Vaccine Candidates in Clinical Trials
www.iavireport.org

www.hvtn.org
www.clinicaltrials.gov

...only 1 has demonstrated a very modest vaccine efficacy

2014

2 Past History of Vaccine Clinical Trials



Phase Trial ID Strategy Candidate #

III RV 144 Viral Vector -
Pox/Protein

ALVAC-HIV vCP1521/AIDSVAX gp120 B/E 16,403

Search results for Terminated, II, IIa, IIb

Phase Trial ID Strategy Candidate # target

IIb HVTN 502/Merck 023 
(Step Study)

Viral Vector -
Adeno

MRKAd5 HIV-1 gag/pol/nef 3,000

IIb HVTN 503 (Phambili) Viral Vector -
Adeno

MRKAd5 HIV-1 gag/pol/nef 3,000

IIb HVTN 505 DNA – Viral 
Vector Adeno

VRC-HIVDNA016-00-VP / VRC 
HIVADV014-00-VP

2504

Completed phase III clinical trials

2

Prematurely stopped phase IIb clinical trials

Past History of Vaccine Clinical Trials

http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1432
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1398
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1398
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1398
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1487


STEP Trial 

(2007)
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Past History of Vaccine Clinical Trials:

‘Failures’  Opportunities

HVTN 505 

(2013)

‘Sieve Effect’

Buchbinder, NEJM 2008
Mullins/Rolland Nat Med. 2011 Hammer, NEJM 2013

Ad5-mediated increased risk?



P=0.01

Rerks-Ngarm NEJM 2009

Early effect??
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Past History of Vaccine Clinical Trials:

Modest ‘success’  Opportunities: Immune Correlates

RV144 ‘Thai’  Trial 

(2009)

CORRELATES OF
PROTECTION Haynes B, NEJM 2012



Search results for Terminated, II, IIa, IIb

Ongoing phase II clinical trials3

Ongoing phase III clinical trials

......

Phase Trial ID Strategy Candidate #

I/II IPCAVD009 Viral Vector - Ad26 + Pox / 
Protein / adjuvant

Ad26.Mos.HIV/MVA-Mosaic, gp140 DB, 
Alumn

400

II RV 305 Viral Vector - Pox / Protein ALVAC-HIV vCP1521 / AIDSVAX B/E 
(RV144 reboost)

162

II RV 328 Protein AIDSVAX B/E 
(RV144 substudy mucosa)

40

II TaMoVac II DNA / Viral Vector - Pox HIVIS-DNA / MVA-CMDR
(ID electroporation)

198

II Tiantan 
vaccinia HIV 
Vaccine and 
DNA

DNA / Viral Vector - Replicating 
Pox

Chinese DNA (clade B/C) / Tiantan
vaccinia

150

http://www.iavireport.org/_controltemplates/IAVIReport.PublicSite/
http://www.iavireport.org/_controltemplates/IAVIReport.PublicSite/
http://www.iavireport.org/_controltemplates/IAVIReport.PublicSite/
http://www.iavireport.org/_controltemplates/IAVIReport.PublicSite/
http://www.iavireport.org/_controltemplates/IAVIReport.PublicSite/
http://www.iavireport.org/_controltemplates/IAVIReport.PublicSite/
http://www.iavireport.org/_controltemplates/IAVIReport.PublicSite/
http://www.iavireport.org/_controltemplates/IAVIReport.PublicSite/


•Specialized adeno-associated virus (AAV) 
vector optimized for the production of full-
length antibody from muscle tissue
•Humanized mice
•High titer AAV8 stocks
•Coding for mAbs
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Balazs, Nature 2011, 2014

Most Promising New strategies (preclinical):
(a) Induction of Ab through VIP 



Hansen Nature 2011, Science 2013, Nature 2013

2
Most Promising New strategies (preclinical):

(b) CMV as a vector: CTL responses able to control/cure



Hansen Nature 2011, Science 2013, Nature 2013
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Most Promising New strategies (clinical):
(c) Exploring new therapies to reactivate the virus 

(purge reservoir) for a functional cure

 Role of Therapeutic Vaccines

‘Kick and Kill’
strategies



Kick-and-kill strategies

HDACi as potential latency-reversal agents

RMD as potent viral replication inducer

HDACi can impair CTL function?
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Most Promising New strategies (clinical):
(c) Exploring new therapies to reactivate the virus 

(purge reservoir) for a functional cure



HIVACAT Program for HIV Vaccine Research
www.hivacat.org

Developed by a joint public and private sector consortium unprecedented in Spain. It is 
composed of Catalonia’s two longest established and leading AIDS research centres based in 

Barcelona, in conjunction with leading public and private institutions

60 investigators and staff, with broad and complementary expertise in humoral, cellular and 
mucosal innate and adaptive immunology and focus on viral entry, transmission and diversity

HGTIP + Hclínic: Cohort of >6000 HIV-infected population

Dr. Clotet, HIVACAT codirector | Dr. Gatell, HIVACAT codirector | Dr. Brander, HIVACAT scientific director
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http://www.hivacat.org


		

Multidisciplinary Approach of the HIV management
Collaborations with Community to increase HIV diagnosis - Prevention

Translational Research at IrsiCaixa

CLINIC – BENCH - CLINIC
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Viral Load
CD4 T cells
CTL response
Antibody response

HIV Infection

Time (years)

0                 1  2  4      6      8     10

Preventive
Vaccination         HIV exposure

0                 1  2  4      6      8     10

Sterilizing immunity?

Knowledge of response to HIV  Improve HIV Vaccine design?3

Established
HIV infection

0                 1  2  4      6      8     10

Erradicaction
Functional cure?+/- cART

Therapeutic
Vaccination



1Buchbinder SP et al, Lancet 2008; 2Hammer et al, NEJM 2013

Gag

PolEnv

Nef

Vif/Tat/Vp
r/Rev

• T cell immunogen design may profit from a focus on SELECT HIV viral targets 
where the virus is most vulnerable and 

to avoid inducing responses to potential decoy targets.

Gag

Pol
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Nef
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time
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HIVACAT T-cell Immunogen (HTI) T-cell Candidate



Highly conserved regions of the 
viral genome 

(CE3,4,5,6 & HIVconsv7,8,9). 

3Rolland M et al, PLos Pathog 2007
4Mothe B et al, Plos One 2012
5Kulkarni V et al PLos One 2013
6Kulkarni et al, PLos One 2014
7Letourneau S et al, PLos One 2007 
8Borthwick N et al, Mol Ther 2014
9Hayon E et al, PLos One 2014
10Rolland M et al, JVI 2013

• FOCUS of responses to SELECT HIV viral targets

* Very immunogenic in HIVneg  NOT in natural HIV-1 infection 
Conservation alone does NOT define vulnerability10

Guide the selection by human immunogenicity data11,12

1) To identify the major vulnerable sites for protective 
HIV-1 specific T cell responses

2) Break immunodominance to non-beneficial targets
3) Ensure a broad HLA class I and II coverage

11Mothe B et al, JTM 2011
12Pereyra F et al, JVI 2014

3
HIVACAT T-cell Immunogen (HTI)



Long-term non progressors

HIV controllers

Elite controllers

identify the viral targets that intervene  most consistently in 

mediating viral control in vivo and address how this information 

can be incorporated into a rational immunogen design for a global 

HIV vaccine.
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HIVACAT T-cell Immunogen (HTI)



Mothe B et al, PLos One 2012
Mothe B et al, JTM 2011

26 BENEFICIAL regions

Screens in >1000 infected individuals 
to the entire HIV proteome

Time (years) 

HIV pVL

CD4

pVL

CD4

pVL

CD4
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HIVACAT T-cell Immunogen (HTI)



TriMix mRNA

Cloned into a CMV basic 
DNA plasmid

HTI (16 segments, 529 aa)

ChAd

pDNA

In vitro expression

IMMUNOGENICITY

Expressed in different vector systems
pDNA

MVA
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HIVACAT T-cell Immunogen (HTI)



Inicio de la 
Producción GMP

2015
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Preparativos para Phase II/PoC
En VIH positivos con Interrupción TTM

HTI development plan

MVA
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2015
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Inicio Ensayo en HIV+
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HTI development plan

Inicio Ensayo en HIV+
Phase II/PoC (interrupción de TTM – 5 sites

Estudios de inmunogenicidad en animales
Combinación de DDD-ChAd-MVA
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HIV / AIDS agenda 

1) Changes in CDC diagnose algorithms  
2) Inclusion of new rapid tests - NAT
3) Self-diagnose

Dx

1) Permanent updates in 
treatment guidelines -
towards Universal

2) Renewed focus in acute 
infection and early 
treatment. Impact on 
inflammation, reservoir...

3) Reduce cascade gaps

Tx

1) FDA approval of PrEP
2) Long-lasting ART for PrEP Numerous 

studies ongoing of PrEP
3) HIV R4P meetings to combine 

prevention – vaccine research agenda

PrEP

1) Berlin, Boston, Mississipi cases
2) Promising CMV-vax in monkeys
3) New drugs with potential to 
reactivate virus from latent reservoir 
(HDACis, a-PD1...)
4)    New vaccine concepts for a T-cell 
vaccine concept for a kick-and-kill 
strategy

Control
Cure

Eradic

1) Discovery of new bNAb past years
2) Massive increased knowledge on 

Ab structure
3) VIP (gene-therapy strategy using 

AAV to produce Ab

Vax
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