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1981…….a new epidemic- 



64 million infected,  24 million dead….. 

In 30 years….. 







Hope of a preventive HIV vaccine 
remains real…… 



Even a vaccine with low efficacy and limited coverage can impact the epidemic and
 play a role in preventing future infections 

Stover J, et al. The impact of an AIDS Vaccine in Developing Countries: A New Model and Initial Results. Health Affairs 26(4):1147-1158 (2007)  

Potential Impact of a Vaccine 
New Adult Infections in Low- and Middle-Income 

Countries by Year and Vaccine Scenario 
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Obstacles to HIV Vaccine 
Development 

The window of opportunity for the immune system to clear 
the initial infection is narrow, since HIV integrates and 
establishes latent infection within days/weeks 
Destruction of CD4+T cells begins early after infection 

Enormous genetic diversity and mutations enable HIV to 
avoid immune surveillance 

Conserved antibody targets on the outer envelope protein 
are “hidden” from immune recognition 

Johnston, Fauci, NEJM 2008, 359;9 





 Vaccine designs like fashion come 
and go….. 

•  1991-1993 : protein  
•  1997-1999 : pox vectors 
•  2003-2005 : Adeno and DNA 
•  2009-present : Pox, Protein  



All about backing the right horse 



HIV Vaccine Efficacy Trials 

TRIAL VACCINE Antigen Clade Population 
Vaccine 
Efficacy 

(VE) 

Vax003 AIDSVAX B/E A244, MN, gD B/E Thai IDU 0.1% 
(-31, 24%) 

Vax004 AIDSVAX B/
B 

MNE8, MN, gD B/B MSM  6%  
(-17, 24%) 

Step MRK rAd5  Gag, Pol, Nef B MSM futility 

Phambili MRK rAd5  Gag, Pol, Nef B S. African 
High 

incidence 
heterosexual 

halted 

RV144 ALVAC-HIV + 
AIDSVAX B/E 

92TH023 
gp120; LAI 
gag/pro, A244, 
MN gD 

E/B Thai low risk 
community 31.2% 

(1, 52)  

HVTN505 DNA + rAd5 
(VRC) 

Gag (D/A), Pol 
(D/A), Nef (D), 
Env (D/A) 

Gag B, Pol B, 
Nef B, Env 
(A, B, C) 

MSM 
futility 



STEP 

(HVTN502) 

PHAMBILI 

(HVTN 503) 

“CTL based 
approach” 



Course of HIV Infection in Unvaccinated Persons and the Hypothetical Course of Infection in 
Vaccinated Persons in a “T-cell vaccine” 

Johnston M, Fauci A. N Engl J Med 
2007;356:2073-2081 

A T cell vaccine might “reset”  
viral set point and modify  
disease and make vaccinees  
less infectious…… 



What did this trial teach us 

•  This product didn’t work in MSM  
•  Especially didn’t work in MSM with foreskin and 

high background Ad5 immunity 
•  Combo of foreskin and vector immunity a 

problem but not sure how 
•  Some cause for pause around Ad5 as a vector 
•  T cell strategy on its own probably insufficient 



DSMB recommendation on 
HVTN 505 

•  Study of another Ad5 vector product in 
MSM in N America  

•  Circumcised men, with low background 
immunity to Ad5 

•  Enrollment stopped due to FUTILITY 

•  This vector is very unlikely to be ever used 
in an HIV vaccine- 



And then 2 important things 
happened…… 



First Signal of Efficacy in an HIV 
Vaccine Clinical Trial 

1
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RV144 ALVAC Prime, AIDSVAX B/E 
Trial 

31.2% Estimated Vaccine Efficacy 
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C.  Modified Intention-to-Treat Analysis* 

Urgent “correlates analysis” to begin to identify  
how the vaccine might work… 



New Broad Neutralizing 
Antibodies 

•  CD4 binding site- VRC01, CH31, PG04 

•  V1/V2- PG9, PG16, CH01-04 

•  Glycan- PGT125, PGT128 

•  gp41 MPER-10E8 
Greater breadth of neutralization, more 

potent 



Energised the field in 2 ways:  

Design better products using new antibodies  

Improve on the RV144 findings using the 
correlates of risk…. 





Immune Correlates Case Control Study 
•  Measured immune responses from: 

• 41 Infected Vaccinees 
• 205 Uninfected Vaccinees 
• 40 Placebo Recipients 

Question: What are the immunologic 
measurements in vaccinees that 
predict HIV-1 infection over 3 year 
follow-up?  

NEJM 366: 1275, 2012 



RV144 Trial Results: “Correlates 
Analysis” 

•  What is Correlates Analysis? 
– The identification of any lab measures of immune 

system function correlated (linked) with study 
participants’ HIV infection risk 

•  Correlates are important: a lab measure that 
can help predict if a vaccine is going to be 
effective 

•  RV144 correlates analysis found 2 things:  
– V1-V2 antibody (Ab) – the higher the Ab level, the 

lower the risk of HIV infection 
–  IgA levels – the higher the Ab level, the higher the 

risk of infection 
–  Inverse did not result in more infection than placebo 
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Hypothesis: IgG Antibodies to V1/V2 
Can Protect Against HIV-1 Infection 

IgG IgG 

Envelope on HIV-1 Infected Cell 

IgG 

V1/V2 IgG Antibody 
V1/V2 

V1/V2 

V1/V2 

NEJM 366: 1275, 2012 
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Hypothesis: Monomeric IgA Can Block IgG  
Binding to HIV-1 Env on  Infected Cells  
and Prevent IgG Protective Functions 

IgA IgA 

IgG IgG 

Envelope on HIV-1 Infected Cell 

IgA 

IgG  IgG protective  Ab 

 IgA Blocking Ab 

NEJM 366: 1275, 2012 



Building on a Proof of Concept 

27 
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Pox-Protein Public-Private Partnership (P5) 
P5 is a partnership among Bill & Melinda Gates Foundation,

 HIV Vaccine Trials Network, NIAID, South African MRC,
 Novartis, Sanofi Pasteur, and U.S. Military HIV Research

 Program. 

Purpose: 
To build on the RV144 
result and develop and 
ultimately license HIV 
pox-protein vaccines 
with the potential for 
broad and timely public 
health impact. 

1. Continue to build public-private 
partnerships critical for success. 

2. Work with host countries to support 
a flexible regulatory strategy in 
target populations and regions. 

3. Generate and incorporate 
knowledge from the assessment of 
next-generation vaccine concepts. 

29 
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Vaccine Efficacy 60%
 at 6-12 months 

Advancing the findings of RV144 in a clade C
 region of the world (P5 partnership) 

Prime: ALVAC vCP1521 
Boost: ALVAC vCP1521 plus VAXGEN env protein (B/E) 
Schedule: 0,1,3,6 months; 16,000 volunteers; 1:1 vaccine: placebo; follow-up for 3 years 
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Although protective efficacy was 31.2% at the primary analysis, 42 months 
after first vaccination, the highest efficacy was observed at 6-12 months.  
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Efficacy and immune responses waned over time in 
RV144 



Goals with the next generation of HIV 
vaccines 

 Same if not better prevention of HIV 
infection in South Africa compared to the 
Thai trial 

 Longer lasting protection – 2 or 3 years 

 Correlates of risk consistent across both 
populations …… 



First step: 

RV144 Vaccines  
B/E 



HVTN 097 
•  Exact same regimen as Thai Trial but in 

RSA 
•  Why? 

 Will the population in RSA produce the 
same immune responses as the Thai 
population did? 

 Are there HOST issues involved? 
•  2013 
•  100 low risk participants 



The Strategy for the ALVAC/Protein 
Phase 3 Program 
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Construction of 
Bivalent 

Subtype C 
gp120/MF59 

Booster at 
12 months 

Construction of 
ALVAC-HIV-C 

(vCP2438) 

Optimize regimen 
by increasing 
potency and 

durability 



Step 2: HVTN 100 

RV144 Vaccines 
Clade B/E 

RV144 look-alike 
vaccines 
Clade C 

extra protein boost and different adjuvant….. 



Then test in RSA 

RV144 look-alike 
vaccines 
Clade C 

HVTN 100 
Cape Town  

eThekwini  
Isipingo    

Klerksdorp  
Soshanguv
e   
Soweto   



Study Schema: HVTN 100 

Immunogenicity evaluation to be applied to this study to 
inform advancement into phase 3 

Products: 
• ALVAC-HIV (vCP2438) expressing HIV-1 env (clade C gp120), clade B (gp41), 
gag (clade B) & protease (clade B) (Dose: >1 X 106 CCID50) 
• Bivalent subtype C gp120/MF59 containing 100mcg TV1.Cgp120 & 100mcg 
1086.Cgp120 

N 
(total 
252) 

Primary Vaccine Regimen Booster 

Month 0 Month 1 Month 3 Month 6 Month 12 

210 ALVAC-HIV 
(vCP2438) 

ALVAC-HIV 
(vCP2438) 

ALVAC-HIV+ 
Bivalent Subtype C 

gp120/MF59® 

ALVAC-HIV+ 
Bivalent Subtype C 

gp120/MF59® 

ALVAC-HIV+ 
Bivalent Subtype 
C gp120/MF59® 

42 Placebo Placebo Placebo + Placebo  Placebo + Placebo  Placebo + 
Placebo  
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HVTN 100: Phase 1-2 Trial  
•  First clinical test of the new products  
•  Goals:  

 Ensure new products are safe 
 Ensure they show expected immune 

responses 

+ 

0 1 6 3 
Month 

Injection(s) 

ALVAC Protein 

12 
+ + 

(Compared to a PLACEBO group) 



Primary hypotheses 

•  2 doses of ALVAC-HIV® (vCP2438)
 followed by 2 doses of ALVAC-HIV
 (vCP2438) + bivalent subtype C gp120
/MF59 will be safe and well tolerated  
•  2 doses of ALVAC-HIV® (vCP2438)
 followed by 2 doses of ALVAC-HIV
 (vCP2438) + bivalent subtype C gp120
/MF59 will result in immune responses at
 least comparable to those induced by the
 RV144 vaccine regimen  



HVTN 100 Study rationale : 
Build on the findings of the RV144 trial in South
 Africa.  
• Phase 1-2 trial with a combination of 2 first-in
-human vaccines, -extensive experience with ALVAC
 and gp120 
• The two products reformulated to be as close to the
 structure of the RV144 products but with clade C
 inserts most relevant to the South African epidemic. 
•  The schedule of vaccinations mirrors that of
 RV144, but with the addition of a 12-month boost, to
 build on increased efficacy between the 6- and 12
-month visits in that trial. 
•  The adjuvant switched from alum to MF59 to
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Immunogenicity Criteria to Advance a
 Clade C Vaccine Regimen for 

Phase 3 Testing in the RSA 



Phase 3 efficacy trial 

•  At-risk individuals in RSA 
•  >5000 participants, 1:1 vaccine: placebo 
•  Same vaccination schedule as phase 1-2 
•  RSA and Southern Africa 
•  2015 
•  Plan ~18 months to enroll 
•  Plan Last Person Last Visit (LPLV) 

approximately Q1 2020 



Goals of Phase 3 Trial 
•  Evaluate:  

 Efficacy of vaccine in preventing HIV infection at 24 
months 

 Safety 
 Duration of efficacy to 36 months 
 Immunogenicity – lab measures  
 Determine correlates of risk/protection – can any 

labs predict vaccine protection? 
 Determine if people stay healthy longer if they 

received vaccine but still got infected, and if their HIV 
viral load is lower than those who got placebo 



Timeline for Phase 3 Program 
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Ongoing research…… 

•  To identify vaccine candidates that show 
improved magnitude and durability of vaccine 
efficacy compared to that seen in RV144 

•  DNA and NYVAC 
–  Same vaccine products in HVTN 096, HVTN 092, 

and HVTN 095/MTN 022 

•  Gp120 protein + MF59 adjuvant 
–  Same protein and adjuvant in the Development 

Track Trial 



HIV vaccine field: 

•  Exciting time in the field……with RV144 
follow on studies (ALVAC) 

•  Southern Africa – Clade C relevance 
•  Other similar strategies being honed 

(NYVAC) 
•  More excellent trial sites  
•  Interesting to watch other prevention 

modalities in this space… 



Continued…. 

•  Neutralizing antibody discovery holds the 
promise of tailor made vaccines…. 

•  More work on correlates of risk and 
hopefully correlates of protection…. 



CANT BE DONE WITHOUT 
COMMUNITY…. 

•  This will be a response for the REGION with 
SIGNIFICANT RSA contribution 

•  Will need strong civil society VACCINE 
ADVOCATES 

•  Will need well informed CABS  
•  Will need large numbers of informed, willing 

participants 
•  Will need excellent relationship between 

Communities, researchers, sponsors, 
regulators. 



The Prevention Revolution 

“Scientists have 
developed an array of 
effective tools which if 
implemented could 
reverse the AIDS 
epidemic” 

–  Professor Francoise Barré 
Sinoussi. 



The Prevention Revolution 

“Prevention activism is 
indispensible to 
overcome the epidemic” 

–   Archbishop Tutu.  
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