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AGENDA

-- Understand the historical background of HIV 
vaccine development and the basics of HIV 
epidemiology and immunology

-- Understand the challenges inherent to HIV 
vaccine development

-- Gain an overview of the wide range and types 
of HIV vaccine studies

-- Understand the next frontier for HIV vaccine 
development, and challenges inherent to modern 
times





JULY 27, 1982: NEW DISEASE 
NAMED ACQUIRED 
IMMUNODEFICIENCY 
SYNDROME (AIDS)

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/



1983: PASTEUR 
INSTITUTE RESEARCHERS 
ISOLATE THE HUMAN 
IMMUNODEFICIENCY 
VIRUS (HIV)

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/







https://www.unaids.org/en/resources/presscentre/featurestories/2021/july/20210721_2025-aids-targets



HIV VACCINE DEVELOPMENT IS 
CHALLENGING!

• Not readily recognized by immune system

• Hidden protein targets for neutralizing antibodies

• Huge genetic variation for vaccine to block

• No natural blueprint for protective immunity → no one 
has cleared HIV on their own

• Complex HIV biology: Must neutralize HIV before DNA 
inserted into cell nuclei

• Result: Traditional approaches have failed!

https://www.iavi.org/iavi-report/hiv-vaccine-research-funding-faces-an-
uncertain-future/



CAN WE SUCCEED?

• HIV mutates rapidly

• An HIV vaccine will not be like others

• We cannot mimic the immune responses of 
recovered patients

• Inactivated HIV not effective at eliciting an 
immune response

• Live form of HIV is too dangerous to use

• Vaccines most effective against rare 
encountered pathogens, high-risk groups may 
be exposed daily

Progress Toward an HIV Vaccine

https://www.niaid.nih.gov/sites/default/files/hivvaccineinfographic.pdf
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https://www.researchgate.net/figure/A-representation-of-the-HIV-1-virus-The-HIV-virion-is-enclosed-by-a-virus-
envelope_fig2_327684253
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HIV ENVELOPE GLYCOPROTEINS: GP120 AND GP41 
SUBUNITS

Illustration: Cognition Studio, Inc. and David H. Spach, MD
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https://www.stemcell.com/immunology-features/immune-response-to-hiv



https://www.researchgate.net/figure/Adaptive-immune-responses-in-HIV-infection-HIV-
infection-of-cells-can-be-prevented-by_fig1_5383156



DHHS SECRETARY 
MARGARET HECKLER, 
1984: “AN AIDS 
VACCINE WILL BE 
READY FOR TESTING 
IN 2 YEARS”

Margaret Heckler, Lawmaker and Reagan Health Secretary, Dies at 87 - The New York Times
History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases

https://www.nytimes.com/2018/08/06/obituaries/margaret-heckler.html
https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


IN THE 
BEGINNING…
• Private sector enterprise

• MicroGeneSys→ VaxSyn (gp160 
envelope protein preventive 
vaccine)

• Dr. Jonas Salk → Remmune (“whole-
killed,” therapeutic vaccine)

• Both progressed to Phase 2 trials, 
but by mid-1990s were seen to have 
failed

Shapiro SZ. HIV Vaccine Development: 35 Years of Experimenting in the Funding of Biomedical Research. Viruses. 2020 
Dec 19;12(12):1469. doi: 10.3390/v12121469. PMID: 33352755; PMCID: PMC7767134.



LATE 1980S: 
SHIFT FROM 
INDUSTRY→
ACADEMIA
• NIH declined further funding for simple 

subunit protein vaccines by mid-1990s

• Standard industry approach doubted 
(envelope protein, whole-killed virus)

• NIAID involvement begins

• Comprehensive funding: National 
Cooperative Vaccine Development 
Groups for AIDS 

Shapiro SZ. HIV Vaccine Development: 35 Years of Experimenting in the Funding of Biomedical Research. Viruses. 2020 
Dec 19;12(12):1469. doi: 10.3390/v12121469. PMID: 33352755; PMCID: PMC7767134.



1987: FIRST HIV VACCINE 
TRIAL OPENED AT NIH IN 
BETHESDA, MARYLAND: 138 
HEALTHY, HIV-NEGATIVE 
VOLUNTEERS

- MICROGENESYS GP160 VACCINE
- MOSTLY MEN WHO HAVE SEX WITH 
MEN

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases
https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


1988: NIAID AIDS 
VACCINE EVALUATION 
GROUP (AVEG), FIRST 
U.S. COOPERATIVE HIV 
VACCINE CLINICAL 
TRIALS GROUP

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


AVEG: EXAMPLE OF A 
COMPREHENSIVE AND 
COLLABORATIVE 
APPROACH

• AIDS vaccine evaluation units

• Data coordinating and analysis 
center

• Central immunology laboratory

• Mucosal immunology laboratory

• Viral immunology laboratory

Shapiro SZ. HIV Vaccine Development: 35 Years of Experimenting in the Funding of Biomedical Research. Viruses. 2020 
Dec 19;12(12):1469. doi: 10.3390/v12121469. PMID: 33352755; PMCID: PMC7767134.



1992: FIRST PHASE 2 
HIV VACCINE 
CLINICAL TRIAL: 
SAFETY AND 
IMMUNOGENICITY

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases
Phases In Clinical Trials Explained by CRO Diagram Research

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history
https://diagramresearch.com/phases-of-clinical-trials/


SLOW 
PROGRESS

• NIH Levine Committee (1996)

• “Back to basics” → allocate funding to immunology 
research, engage immunologists

• Enlist expert academics (genesis of HIV Vaccines 
Trials Network)

• Shift from “mission oriented” to iterative approach: 
Multiple successive trials → better understanding 
and efficacy

• HIV Vaccine Research and Design program 
(HIVRAD): Basic research funding continues to this 
day

Shapiro SZ. HIV Vaccine Development: 35 Years of Experimenting in the Funding of Biomedical Research. Viruses. 2020 
Dec 19;12(12):1469. doi: 10.3390/v12121469. PMID: 33352755; PMCID: PMC7767134.



1994: RESEARCHERS 
ISOLATE FIRST HUMAN 
ANTIBODY THAT 
NEUTRALIZES 75% OF 
HIV STRAINS
- FROM BONE MARROW OF ASYMPTOMATIC 
HIV-INFECTED MAN
- FIRST BROADLY NEUTRALIZING ANTIBODY 
(BNAB)

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/



1996: INTERNATIONAL AIDS 
VACCINE INITIATIVE (IAVI)

• The Rockefeller 
Foundation

• Nonprofit 
international 
initiative

• $128 million in 
revenue

• Staff in 7 countries

• Labs in New Jersey, 
California, and India

https://www.iavi.org/about-iavi/



MAY 18, 1997: 
PRESIDENT BILL 
CLINTON ANNOUNCES 
GOAL TO DEVELOP AN 
AIDS VACCINE WITHIN 
A DECADE, WORLD 
AIDS VACCINE DAY

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/



1998: FIRST 
LARGE-SCALE HIV
VACCINE TRIAL 
BEGAN (VAXGEN
PHASE 3 TRIAL OF 
AIDSVAX, NORTH 
AMERICA AND 
NETHERLANDS)

- GP120 USED AS 
ANTIGEN

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases
AIDS vaccine developer VaxGen hedging bets with new venture
Shim I, Rogowski L, Venketaraman V. Progress and Recent Developments in HIV Vaccine Research. Vaccines 
(Basel). 2025 Jun 26;13(7):690. doi: 10.3390/vaccines13070690. PMID: 40733667; PMCID: PMC12298520.

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history
https://www.sfgate.com/health/article/aids-vaccine-developer-vaxgen-hedging-bets-with-2857602.php


1999: FIRST AFRICAN PREVENTIVE HIV VACCINE 
TRIAL (NIAID, UGANDA), FIRST LARGE-SCALE HIV
VACCINE TRIAL IN DEVELOPING COUNTRY 
(THAILAND)

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


1999: VACCINE 
RESEARCH CENTER 
(VRC) ESTABLISHED 
ON NIH CAMPUS, 
FOCUSED ON HIV
AND OTHER 
PATHOGENS

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/



2000: NIAID FORMS 
THE HIV VACCINE 
TRIALS NETWORK 
(HVTN), 25 SITES IN 
THE U.S., AFRICA, 
ASIA, SOUTH 
AMERICA, AND THE 
CARIBBEAN

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


2003: U.S. AND THAI 
GOVERNMENTS 
JOINTLY INITIATE 
RV144, PHASE 3 
TRIAL EVALUATING 
“PRIME BOOST”

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases
Prime-Boost Vaccination: Impact on the HIV-1 Vaccine Field - ScienceDirect

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history
https://www.sciencedirect.com/science/chapter/edited-volume/abs/pii/B9780124166035000122


2004: BOTH VAXGEN CANDIDATES FAILED TO 
CONFER PROTECTION IN PHASE 3 TRIALS

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


2005: NIAID
ANNOUNCES $300 
MILLION FOR 
CENTER FOR 
HIV/AIDS VACCINE 
IMMUNOLOGY 
(CHAVI)

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/
https://www.niaid.nih.gov/about/assessment-chavi-id

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/


2006: BILL AND 
MELINDA GATES 
FOUNDATION 
AWARDS $287 
MILLION TO ESTABLISH 
THE COLLABORATION 
FOR AIDS VACCINE 
DISCOVERY (CAVD)

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/
https://www.cavd.org/

https://www.iavi.org/iavi-report/40-years-of-aids-vaccine-research/


2007: NIAID HALTED PHASE 2 
STEP AND PHAMBILI STUDIES 
DUE TO SAFETY CONCERNS

• Shift from antibody-inducing simple subunit envelope protein 
vaccine

• Phase 2B efficacy trials of CD8 CTL-inducing HIV vaccine

• Failed to protect against infection

• May have increased the risk of infection in some subgroups

• Consensus: “Overreliance” on T-cell approach, probably not 
adequate

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases
Shapiro SZ. HIV Vaccine Development: 35 Years of Experimenting in the Funding of Biomedical Research. 
Viruses. 2020 Dec 19;12(12):1469. doi: 10.3390/v12121469. PMID: 33352755; PMCID: PMC7767134.
Shim I, Rogowski L, Venketaraman V. Progress and Recent Developments in HIV Vaccine Research. Vaccines 
(Basel). 2025 Jun 26;13(7):690. doi: 10.3390/vaccines13070690. PMID: 40733667; PMCID: PMC12298520.

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


2009: FIRST AND ONLY LARGE 
CLINICAL TRIAL TO 
DEMONSTRATE EFFICACY FOR 
INVESTIGATIONAL HIV VACCINE 
(PHASE 3 THAI TRIAL, RV144)

- “PRIME-BOOST”: TWO VACCINES IN SEQUENCE, 
VIRAL VECTOR + PROTEIN SUBUNIT
- 31% EFFICACY IN PREVENTION OF HIV 
ACQUISITION
- BUT: NO NEUTRALIZING ANTIBODY OR 
CYTOTOXIC T-CELL RESPONSES
- 2019: TRIAL ABANDONED

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases
Beyond Thailand: Making Sense of a Qualified AIDS Vaccine "Success" | Science
Shapiro SZ. HIV Vaccine Development: 35 Years of Experimenting in the Funding of Biomedical Research. 
Viruses. 2020 Dec 19;12(12):1469. doi: 10.3390/v12121469. PMID: 33352755; PMCID: PMC7767134.
Progress Toward an HIV Vaccine

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history
https://www.science.org/doi/10.1126/science.326_652
https://www.niaid.nih.gov/sites/default/files/hivvaccineinfographic.pdf


2009, A NEW ERA: BROADLY 
NEUTRALIZING ANTIBODIES (BNABS)

• Neutralizing Antibody Center established : IAVI and The Scripps 
Research Institute in California

• IAVI isolated bnAbs from large cohorts living with HIV in Africa, 
India, Thailand, Australia, U.K., and U.S.

• Bill and Melinda Gates Foundation

• Can block HIV infection in the lab

• 2021 study: Possible to protect people from HIV infection

• Circulating HIV strain and bnAbs must be well matched

• Level of bnAbs in the blood must be very high

• Template for further research

https://www.iavi.org/iavi-report/hiv-vaccine-research-funding-faces-an-
uncertain-future/
Shapiro SZ. HIV Vaccine Development: 35 Years of Experimenting in the Funding 
of Biomedical Research. Viruses. 2020 Dec 19;12(12):1469. doi: 
10.3390/v12121469. PMID: 33352755; PMCID: PMC7767134.

https://www.iavi.org/iavi-report/hiv-vaccine-research-funding-faces-an-uncertain-future/


2010: VRC 
SCIENTISTS 
IDENTIFIED TWO 
POTENT 
ANTIBODIES THAT 
NEUTRALIZE MOST 
STRAINS OF HIV IN 
THE LAB (VRC01 
AND VRC02)

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


2015: PHASE ½ HVTN 100 STUDY 
LAUNCHED TO TEST SAFETY OF 
EXPERIMENTAL HIV VACCINE, BASED 
ON RV144 FINDINGS

• Progressed to HVTN 702 (South Africa)

• 2020: Stopped for futility, no reduction 
in HIV infection risk

• Antibody responses did not translate 
across diverse human or viral 
populations

• Antibodies produced were of poor 
quality

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases
https://desmondtutuhealthfoundation.org.za/admin-dthf/news/hvtn-100-clinicial-trial-findings/
Shim I, Rogowski L, Venketaraman V. Progress and Recent Developments in HIV Vaccine Research. Vaccines 
(Basel). 2025 Jun 26;13(7):690. doi: 10.3390/vaccines13070690. PMID: 40733667; PMCID: PMC12298520.

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history
https://desmondtutuhealthfoundation.org.za/admin-dthf/news/hvtn-100-clinicial-trial-findings/


2017: NIAID LAUNCHES 
IMBOKODO/HVTN
705/HPX2008, PHASE 2B 
PROOF-OF-CONCEPT STUDY: 
SAFETY AND EFFICACY OF 
“MOSAIC” VACCINE

– WIDE VARIETY OF GLOBAL HIV STRAINS
- ADENOVIRUS VECTOR
- ONLY 14% EFFICACY
- NOT EFFECTIVE

History of HIV Vaccine Research | NIAID: National Institute of Allergy and Infectious Diseases
Shim I, Rogowski L, Venketaraman V. Progress and Recent Developments in HIV Vaccine Research. Vaccines 
(Basel). 2025 Jun 26;13(7):690. doi: 10.3390/vaccines13070690. PMID: 40733667; PMCID: PMC12298520.

https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history


THE NEXT 
FRONTIER

• Germline-Targeting/Sequential 
Immunogen Design: Stimulate naïve B-
cells

• Epitope-Focused/Computationally 
Optimized Immunogens: Overcome rapid 
mutation rate by targeting specific viral 
proteins, use of nanoparticles

• Improved Adjuvants/Delivery Systems: 
Enhance immune response, needle-free 
systems

• mRNA Vaccine Technology: 2022, 
Moderna/IAVI launched HVTN 302, Phase 
1 trial

• Passive Immunization/Bi-specific 
Antibodies: bNAbs

Shim I, Rogowski L, Venketaraman V. Progress and Recent Developments in HIV 
Vaccine Research. Vaccines (Basel). 2025 Jun 26;13(7):690. doi: 
10.3390/vaccines13070690. PMID: 40733667; PMCID: PMC12298520.



• Early-stage clinical trial

• Two mRNA vaccine 
candidates

• 80% of participants 
produced antibodies that 
could block HIV entry into 
cells

• Recent trials in the U.S., 
Rwanda, and South Africa 
produced a broad immune 
response

mRNA vaccines for HIV trigger strong immune response in people

https://www.nature.com/articles/d41586-025-02439-4




HIV PREVENTION 
RESEARCH FUNDING CUTS
• NIH Funding Cuts

• Eliminated 191 HIV-specific grants worth $200 million

• 56% of active HIV clinical trials halted

• Termination of U.S.-backed international HIV research

• Reduction of NIH personnel dedicated to HIV/AIDS work

• Funding for HIV response $17 billion below what is needed to 
meet 2030 targets, BEFORE drastic 2025 funding cuts

• Eliminated Consortia for HIV/AIDS Vaccine Development ($67.7 
million)

• Proposed White House budget for FY2026 features a $2 billion cut 
to federal HIV programs

https://www.iavi.org/iavi-report/hiv-vaccine-research-funding-faces-an-
uncertain-future/
House funding bill would put America at risk for an HIV crisis
Trump administration’s ‘catastrophic’ cuts to HIV/AIDS funding eliminates $2M 
Meharry grant • Tennessee Lookout

https://www.iavi.org/iavi-report/hiv-vaccine-research-funding-faces-an-uncertain-future/
https://www.hivma.org/news/news_and_publications/hivma_news_releases/2025/house-funding-bill-would-put-america-at-risk-for-an-hiv-crisis/
https://tennesseelookout.com/2025/09/15/trump-administrations-catastrophic-cuts-to-hiv-aids-funding-eliminates-2m-meharry-grant/#:~:text=It%20has%20terminated%20U.S.%2Dbacked,a%20vaccine%20for%20the%20disease.


Impact of Cuts to the Consortia for HIV/AIDS Vaccine Development (CHAVD) -
AVAC

https://avac.org/resource/infographic/impact-of-cuts-chavd/


CURRENT STATE OF 
AFFAIRS

• 20+ HIV vaccine clinical trials ongoing

• Fiscal and budgetary challenges

• Political challenges

• Fate of mRNA vaccine platform 
research

• Importance of HIV treatment and 
prevention: U=U, PrEP, barrier 
protection, safe sex, substance use 
prevention and treatment, mental 
health treatment

https://www.iavi.org/iavi-report/hiv-vaccine-research-funding-faces-an-
uncertain-future/
An “HIV status neutral” paradigm shift - CAYR COMMUNITY CONNECTIONS

https://www.iavi.org/iavi-report/hiv-vaccine-research-funding-faces-an-uncertain-future/
https://cayrcc.org/an-hiv-status-neutral-paradigm-shift/


U.S. Statistics | HIV.gov

?

https://www.hiv.gov/hiv-basics/overview/data-and-trends/statistics
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