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HIV vaccines in 2022: where to from here?
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For over 2 years, the world has been riveted by progress
and pitfalls of the COVID-19 pandemic and subsequent vac-
cine development and rollout. However, alongside scientific
milestones of COVID-19 vaccines, there have been signifi-
cant results from HIV vaccine and antibody-mediated preven-
tion trials. These include the first proof of concept of HIV
prevention from passive antibodies [1] and recent insights
on the possibility of germline targeting and the mRNA plat-
form towards an effective HIV vaccine [2].

But HIV vaccine research has also had set-backs, with key
trials stopped for non-efficacy [3, 4]. While there is hope that
lessons from COVID-19 vaccines can be applied to HIV vac-
cine development, the field confronts scientific challenges that
may be more daunting than ever.

Given the backdrop of COVID vaccine development and
the broader HIV prevention landscape, how should HIV
vaccine research advance? The way forward requires all
stakeholders—funders, researchers, product developers, trial
networks and advocates—to analyse closely what the field
has learned to date, develop clarity on the critical scientific
challenges and agree on a coordinated strategy to pursue
answers.

Since early 2020, two trials of different HIV vaccine can-
didates and two trials testing antibody-mediated preven-
tion (with implications for vaccines) showed no overall effi-
cacy in preventing HIV acquisition. However, all four trials
yielded important information. The AMP trials confirmed that
a broadly neutralizing antibody (bnAb) can offer efficacy, when
the circulating variants of HIV are highly sensitive to the bnAb
neutralization. Because only a minority of circulating strains
associated with incident HIV infection were neutralized by the
single VRC01 bnAb, these studies suggest that a combination
of bnAbs is needed to achieve broad protection. As multiple
research groups pursue different antibody combinations, the
field must collaboratively develop and articulate criteria for
selecting combination bnAb products for future efficacy trials.

Similarly, results showing no efficacy from both the Uhambo
and Imbokodo trials re-focus the questions that must be
posed next in HIV vaccine development. While Imbokodo
focused on cisgender women, a sibling trial, MOSAICO, which
recruited gay men and other men who have sex with men and
MSM and transgender women, continues, in hopes that differ-
ences in vaccine inserts and mode of exposure might result in
some demonstration of efficacy.

For the first time in years, there is no HIV vaccine efficacy
trial with a clear product development plan on the horizon.
While this pipeline may seem daunting, now is the opportune
moment to consolidate what has been learned from recent
results, accelerate investigation of new approaches and chart
a novel path forward for both science and collaboration across
stakeholders.

More recently, a series of smaller trials have gener-
ated excitement around germline targeting, a strategy using
sequential vaccines to prompt B cells to mature into bnAbs.
Various research teams are also exploring a range of new anti-
gens to elicit bnAbs using the mRNA platform that proved
successful for COVID-19 vaccines.

Noting the excitement around these approaches, it is impor-
tant to manage expectations: to date, only small phase 1 stud-
ies have been conducted. While the mRNA platform proved
successful for COVID-19, how to elicit a protective immune
response against HIV remains unknown and poses one of the
most significant challenges in biomedical science. mRNA tech-
nology may be an important step forward to speed identifica-
tion of the right target antigens for a protective response, but
it does not address inherent immunological challenges associ-
ated with HIV envelope. It is important, therefore, to ensure
additional approaches, alternative immunogen designs and T-
cell immunity are also pursued.

Critical questions the field must confront include: Is it pos-
sible to develop effective, long-lasting bnAbs? What concen-
tration of bnAbs are needed for a meaningful duration of pro-
tection? Can bnAbs alone prevent HIV acquisition, or will a
complementary role for T cells be required? What results will
an mRNA platform deliver? What will it take to test an array
of strategies simultaneously to pursue answers and accelerate
timelines?

Given the scientific challenges, the urgency for an HIV
vaccine and the high HIV incidence consistently seen across
efficacy trials, it is important the field does not shift from
one concept to another and, instead, accelerate testing
of multiple approaches in innovative and iterative human
clinical trials, especially given flat HIV vaccine funding [5].
A number of research groups and funders are turning to
experimental medicine vaccine trials. Designed as small phase
1 trials, but setting aside the necessity to aim for a licensable
product, these trials aim to quickly and safely answer if an
experimental agent induces a potentially protective response,
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and may offer researchers a more viable way to shift through
the many variables that may contribute to successful HIV
vaccine design.

The pursuit of these vaccine approaches must also take into
account historic advances in antiretroviral-based protection.
Recent regulatory approvals of the dapivirine vaginal ring and
injectable cabotegravir for pre-exposure prophylaxis (PrEP)
offer additional options for HIV prevention. This expanded
“method mix” presents tremendous opportunities to reduce
global incidence of HIV. Advocates are demanding these prod-
ucts are integrated into policies and programs, which must
be well-funded and community-led. These efforts are fun-
damental, or proven interventions will lay idle—and lessons
from COVID-19 make this plain. COVID-19 vaccine develop-
ment leveraged unprecedented global coordination and scien-
tific knowledge from decades of research on HIV, cancer and
other coronaviruses. The result was a suite of effective vac-
cines developed in months, instead of years or decades, but
the lack of a global commitment to equitable access has inhib-
ited impact.

As PrEP options become available, it will also affect how
to define the ideal characteristics of a vaccine or antibody
combination. A vaccine’s target product profile will not only
be considered against other vaccine candidates but may need
to out-perform 2- or 6-month PrEP injections. The expanding
PrEP landscape will also require ever more innovation in trial
design, keeping in mind the unknown timeline to the field’s
next efficacy trial. The phase IIb PrEPVacc trial provides a
window on one version of this future, testing two vaccine
strategies in tandem with two formulations of oral PrEP [6].
Especially in high HIV incident settings, the frequency of HIV
exposure might overwhelm the immune response mounted by
a vaccine alone, and the chemical shield of PrEP could shore
up protection. With new PrEP options could come new oppor-
tunities to build potential PrEP–vaccine combinations, a sub-
ject for the entire HIV prevention field to consider.

While almost four decades of research have yet to deliver
a licensed HIV vaccine, they have been an engine of discov-
ery, providing vaccine know-how, technology, clinical trial net-
work and site infrastructure, researchers and advocates that
galvanized the development of multiple COVID-19 vaccines
in record time. SARS-CoV-2 proved to be a far easier vac-
cine target than HIV, but even so, the response to COVID-19
has shown that timelines can be compressed and new tech-
nologies can be developed, tested and distributed quickly—
at least for wealthier nations. The field must face the chal-
lenges ahead with honest reflection, innovation, speed and
clarity. The field must confront what it has learned—and not
learned—from the science to-date, and generate new hypothe-

ses, fresh ideas and novel strategies to what is tested, and
how. And when an HIV vaccine is finally licensed, the most
important work begins—delivering it with equity, confidence
and trust.
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