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Forty years since the first report of the disease in the United
States now known as HIV/AIDS, an efficacious HIV vaccine
remains an elusive goal. However, the remarkable level of
discovery, innovation and collaboration employed in pursuit
of this goal has augmented the scientific insight and capa-
bilities of vaccinology overall and benefitted vaccine devel-
opment targeting other infectious diseases. Importantly, the
progress made in the HIV vaccine research effort is not just
a story of the “what” but also the “how.” Given the complex-
ities that make HIV a confoundingly difficult target for vac-
cine development, and the lack of market opportunity that
would encourage pharmaceutical companies to make substan-
tial and sustained at-risk investments, innovative partnerships
for HIV vaccine development have offered a promising path
forward. Just as HIV vaccine science has provided the leading
edge of vaccine development innovation, the models of collab-
orative science pioneered in the HIV vaccine field also rep-
resent innovations. Indeed, the science and partnership mod-
els advancing HIV vaccine development helped to dramatically
accelerate the development of highly efficacious SARS-CoV-
2 vaccines [1,2]. This viewpoint describes major partnerships
and funding models that have driven HIV vaccine discovery
and translational science.

Many collaborations have been established over the past
25 years to advance HIV vaccine research by enabling a “big
science” approach. Sustained funding and a common strate-
gic focus have enabled greater coordination, faster design and
development of immunogens, and more effective sharing of
data and technical capabilities.

Chronologically, 1AVI (initially known as the International
AIDS Vaccine Initiative) was the first of these partnerships to
be established. IAVI, founded in 1996, emanated from a call
for a new global initiative to accelerate the development of
HIV vaccines for worldwide use [3]. IAVI and its major Neu-
tralizing Antibody Center partner, Scripps Research, continue
this mandate. HIV vaccine candidates are designed using high-
resolution structure-based immunogen design techniques with
the intent of eliciting broadly neutralizing antibodies (bnAbs).

In addition, IAVI, Scripps Research and the Vaccine Research
Center at the National Institutes of Health (NIH) are advanc-
ing combinations of optimized bnAbs as a potential passive
immunization tool with the potential for affordable global
access, in partnership with the Serum Institute of India and
USAID [4].

The Global HIV Vaccine Enterprise (Enterprise) is an
alliance of independent funding, research and advocacy orga-
nizations launched in 2005 to mobilize new resources for HIV
vaccine research and development (R&D) and promote the
acceleration of promising research strategies. The Enterprise,
through its first strategic plan, provided a framework that
sparked the creation of other major partnerships: in 2005, the
Bill & Melinda Gates Foundation (BMGF) launched the Col-
laboration for AIDS Vaccine Discovery (CAVD) and the NIH-
funded Center for HIV/AIDS Vaccine Immunology (CHAVI).

The CAVD is a network of translational research consor-
tia focused on the design and development of novel vaccine
candidates. The CAVD accelerates research through the open
sharing of data, and utilization of central service facilities that
include best-in-class B- and T-cell immunology laboratories,
sophisticated mouse models, a data and statistical manage-
ment centre and a vaccine product development centre that
facilitates the translation of promising concepts from the lab
into clinical evaluation [5]. This highly collaborative framework
has accelerated a range of complex basic, translational and
clinical studies that would not have otherwise been possible
for individual investigators to pursue.

The CHAVI program founded at Duke University was
another multi-institutional partnership predicated on interdis-
ciplinary and collaborative science. CHAVI investigators have
studied virus transmission and elucidated many of the basic
aspects of HIV immunology that now inform our mechanistic
understanding of requirements for HIV prevention. Building
on this effort, in 2012, the NIH funded two Centers for
HIV-AIDS Vaccine Immunology and Immunogen Discovery
(CHAVI-IDs) at Duke University and Scripps Research to
focus on HIV immunogen design. In 2019, Scripps and Duke
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Table 1. Partnerships

Partnership name

Partners

Year founded

Purpose

IAVI
Www.iavi.org

HIV Vaccines Trial
Network (HVTN)
www.hvtn.org

HIV Prevention Trials
Network (HPTN)
www.hptn.org

Neutralizing Antibody
Consortium

Collaboration for AIDS
Vaccine Discovery
(CAVD)
www.cavd.org

IAVI Neutralizing Antibody
Center (NAC)

CHAVI

CHAVI-ID

IAVI Product Development
Center (PDC)

European AIDS Vaccine
Initiative (EAVI2020)
www.eavi2020.0rg

ADVANCE
WWW.iavi.org

CHAVD

www.chavd.org (Scripps)
www.dhvi.duke.edu
(Duke)

European HIV Vaccine
Alliance (EHVA)
www.ehv-a.eu

Collaborative HIV
Immunogen Project
(CHIP)

|AVI, Rockefeller Foundation
(founding donor), BMGF,
USAID, others

NIH, Fred Hutchinson Cancer
Research Center, others

NIH, FHI 360, Fred
Hutchinson Cancer
Research Center, Johns
Hopkins University, Imperial
College London

IAVI, Scripps Research, NIH
Vaccine Research Center
(VRC), others

BMGF and multiple partners,
see [13]

IAVI, Scripps Research, other
partners
NIH, Duke

NIH, Duke, Scripps Research

IAVI, BMGF, NIH, others

Imperial College London,
University of Oxford,
INSERM, others

USAID, IAVI, CRC partners in
five African countries and
India, others

NIH, Duke, Scripps Research

Horizon 2020, INSERM,

Swiss Vaccine Research
Institute at the Lausanne
University Hospital, others

NIH, BMGF, Scripps CHAVD,
Duke CHAVD, HVTN,
NIAID Vaccine Research
Center, IAVI

1996

1999

(The AIDS Vaccine
Evaluation Group was
funded by NIH in 1988
[11])

1999

(The HIV Network for
Prevention Trials
[HIVNET] was funded by
DAIDS in 1993 [12])

2002-2008

2005

2008

2005-2012

2012-2019

2013

2015

2016 (with prior, sustained
USAID investments
starting in 2001)

2019

2016

2019

Translate scientific discoveries into affordable,
globally accessible public health solutions

Characterize the safety, immunogenicity and
efficacy of HIV vaccine candidates

Develop and test the safety and efficacy of
interventions designed to prevent the
acquisition and transmission of HIV

Discover, describe and optimize HIV bnAbs and
develop immunogens to elicit them

Design a variety of novel HIV vaccine candidates
and advance the most promising candidates to
clinical trials

Discover, describe and optimize HIV bnAbs and
develop immunogens to elicit them

Undertake the immunologic research required to
tackle the major scientific obstacles in the
development of an effective HIV vaccine

Undertake the immunologic research required to
tackle the major scientific obstacles in the
development of an effective HIV vaccine

Support investigators with translation research
[14]

Advance HIV vaccine concepts that can be moved
into clinical trials in a 5-year window using an
experimental medicine research model

Support researchers in Africa and India to become
leaders in global efforts to identify, evaluate and
implement HIV biomedical prevention products

Develop and down select HIV immunogens and
regimens that induce bnAb responses for clinical
testing

Develop platforms for HIV vaccine research and
engage African scientists to prepare for clinical
evaluation of EHVA vaccine candidates

Coordinate groups developing HIV vaccine
candidates designed to lead to the production
of bnAbs [9]

Abbreviations: ADVANCE, Accelerate the Development of Vaccines and New Technologies to Combat the AIDS Epidemic; BMGF, Bill & Melinda
Gates Foundation; CHAVI, Center for HIV/AIDS Vaccine Immunology; CHAVI-ID, Centers for HIV-AIDS Vaccine Immunology and Immunogen
Discovery; CRC, clinical research centre; INSERM, Institut national de la santé et de la recherche médicale; NIAID, National Institute of Allergy

and Infectious Diseases; NIH, National Institutes of Health.
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each developed Consortia for HIV/AIDS Vaccine Development
(CHAVD), aimed at supporting collaborative research to
translate innovative HIV vaccine immunogens into clinical
development [6].

The European AIDS Vaccine Initiative (EAVI2020) and the
European HIV Vaccine Alliance were established in 2015 with
the goal of fostering the development of an effective vaccine.
While the European Community previously funded smaller
vaccine consortia, these new efforts brought together leading
vaccine research groups from academia and industry across
Europe. They supported new approaches that bridge labora-
tory and clinical research studies via iterative vaccine design
and optimization programs with the goal of reducing risk of
failure in late-stage development.

ADVANCE (Accelerate the Development of Vaccines and
New Technologies to Combat the AIDS Epidemic), a program
initiated in 2016 via cooperative agreements between |AVI
and the USAID through the United States President’s Emer-
gency Plan for AIDS Relief (PEPFAR), has advanced HIV vac-
cine research and development through partnerships in Africa
and India. The foundations of ADVANCE emerged from ear-
lier sustained investments by USAID to establish a network
of translational, epidemiological and clinical research centres
(CRCs) in five sub-Saharan African countries and India [7].
Data generated from CRC-driven epidemiological studies have
provided important insights into the process by which bnAbs
develop in individuals with HIV — work that is foundational to
the design of vaccines aimed at inducing bnAbs for HIV pre-
vention [8,9].

Table 1 summarizes a variety of partnerships formed to
advance HIV prevention research.

Many of the most effective partnerships for HIV preven-
tion research have fostered multidisciplinary science, link-
ing immunology, structural biology, protein science, virology,
genetics and expertise in monoclonal antibody discovery and
optimization. This collaboration among disciplines is possi-
ble only when intra- and extra-institutional barriers are over-
come to allow unfettered cooperation, access to scientific core
infrastructure and data sharing frameworks to support and
connect researchers who, absent these partnerships, are typi-
cally more siloed.

Clinical trial networks, such as the HIV Vaccine Trials Net-
work (HVTN) and the HIV Prevention Trials Network, along
with other clinical development activities funded by USAID
and the European and Developing Countries Clinical Trials
Partnership, have enabled the conduct of clinical trials among
those most at risk of HIV acquisition. These networks, most
specifically HVTN, have developed clinical, laboratory and sta-
tistical standards and procedures that advanced the field and,
in many cases, allowed the comparison of results from differ-
ent HIV vaccine studies.

A discussion of partnerships must include mention of their
potential complexities and pitfalls. Large collaborative efforts
can tend towards groupthink and risk aversion if not actively
avoided with diversified funding to generate and support new
ideas. Additionally, clinical trial infrastructure established to
evaluate late-stage candidates needs to be repurposed when
vaccine candidates do not demonstrate efficacy. Increasingly,
the field is focusing on higher through-put of early-stage clin-

ical candidates to diversify the pipeline, which will require a
selection process that accelerates the most promising con-
cepts. Partnerships should be expanded to include exper-
tise in implementation, delivery and access to HIV vaccines
once they are shown to be efficacious. The global disparities
in access to SARS-CoV-2-vaccines [10] have highlighted this
imperative.

The development of optimal partnerships for the future
will require learning from the past. Partnerships formed to
advance HIV vaccine research have enabled the global scien-
tific community’s rapid pivot to SARS-CoV-2 vaccine research
[2]. Now, the remarkable display of collaborative science in
the response to the COVID-19 pandemic could “return the
favour” to help implementation of more effective partnerships
to expedite HIV vaccine development. With study of how
COVID-19 partnerships have succeeded, especially in linking
pharmaceutical companies with the public and academic sec-
tors, we can ensure that our partnerships are robust and
resilient enough to solve the challenges that remain on the
path to an HIV vaccine.
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