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The development of highly effective treatment and prevention
strategies for HIV has been a significant scientific achieve-
ment over the past 25 years. Although progress has been
made in the global access of antiretroviral treatment (ART),
the UNAIDS 2020 global targets were not achieved because
of structural and individual barriers. Therefore, the global tar-
gets are being revised for the 2025–2030 timeframe [1]. In
this article, we will discuss the current state of HIV treatment
and prevention and describe the research agenda that will
help advance the next generation of strategies. In the context
of this rapidly evolving prevention and treatment landscape,
the levels of efficacy expected from an HIV vaccine increase.
While using some of the lessons learned from SARS-CoV-2
vaccines, we will also point out that a safe, efficacious and
durable HIV vaccine is achievable and remains a worthy goal.

As of June 2020, global ART coverage was estimated at
26 million people living with HIV (PLWH), two-thirds of the
universal treatment target. Current estimates of adherence
suggest that 59% of PLWH are virus-free worldwide and
thus can expect relatively normal life spans [2]. Furthermore,
global endorsement of “undetectable equals untransmissible”,
also known as U = U, makes ART the most potent and
widely used preventive approach today [3]. The first long-
acting injectable ART regimen delivered via monthly injec-
tion has been approved by regulatory authorities. Additional
long-acting formulations are in development, including sev-
eral containing broadly neutralizing antibodies (bNAbs) that
could potentially extend the injection time from once every
6 months to once a year. Simplified delivery of long-acting
combinations will result in both greater population coverage
and durable virologic suppression. Furthermore, greater popu-
lation coverage with these potent, durable regimens will boost
the role of treatment as prevention in helping to control the
global HIV pandemic. With these significant periods of time
between doses, long-acting ART may well soon become a pre-
ferred option for treatment of PLWH.

Except for barrier methods and adult medical male cir-
cumcision, all successful HIV prevention methods rely on
antiretroviral drugs [4,5]. The hypothesis has been that if

there is a sufficient concentration of drug blocking HIV repli-
cation in the exposed tissues, then virus cannot establish
infection, allowing the individual to remain HIV-free. Stud-
ies of different drug regimens of oral pre-exposure prophy-
laxis (PrEP) have shown that with adherence, protection from
acquisition of HIV is remarkably high, greater than 95% and
consistent across populations [6]. However, with only approxi-
mately a million PrEP users in 70 countries, the full impact of
this powerful preventive tool is far from being fully achieved
[6]. A major challenge facing PrEP-based HIV prevention has
been the lack of sustained use by individuals who would
gain the most benefit from the intervention. In studies com-
paring methods to improve PrEP rollout, high PrEP uptake
and initiation was achieved at onset, but was then followed
by significant levels of PrEP discontinuation [7]. One strat-
egy to address adherence challenges has been the develop-
ment of long-acting PrEP. In 2020, PrEP trials of an injectable
drug, administered every 8 weeks, demonstrated superior effi-
cacy compared to the standard daily oral PrEP among at-
risk women and men. This significant achievement will soon
lead to drug approval and implementation [8,9]. As with ther-
apy, new agents for PrEP are moving forward in the evalua-
tion process that could increase the amount of time between
doses to once or twice a year. This could lead to increased
adherence, with significant improvements in effectiveness and
less burden on the health system, compared to daily pills.

In addition to antivirals, bNAbs are being explored as pre-
vention modalities. The recently completed Antibody Medi-
ated Prevention (AMP) trials demonstrated that the protec-
tion from infection is governed by the sensitivity of the virus
to the bNAbs [10]. In addition to advancing important options
for treatment and prevention of HIV infection, bNAbs also
serve as a window into the levels of activity a future HIV vac-
cine will need to be able to trigger [11].

New medications for HIV treatment are also being evalu-
ated for HIV prevention. Based upon the properties of each
new drug, a variety of dosing options are under considera-
tion – from weekly to once or twice a year, delivered by pill
or injection. Currently, biomedical HIV prevention modalities
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include daily pills, monthly vaginal rings and injections every
8 weeks. The next generation of bNAbs have also been engi-
neered to have optimized neutralization breadth and longer
half lives in vivo [12]. Optimized cocktails of two and three
antibodies are in development and, based upon the AMP
results, have a high probability of success.

Using bNAbs as a guide, it is reasonable to set an aspi-
rational goal for vaccine efficacy that is significantly higher
than previously proposed. Progress is being made in defin-
ing the requirements for induction of bNAbs via immunization
and using new tools and technologies to deliver specifically
engineered vaccines it should be possible to reproducibly and
durably trigger production of antibodies from at least three
bNAb families. Based upon the activity of bNAbs, it may be
possible to achieve a level of efficacy in the 75–85% range.

Importantly, there are two HIV vaccine efficacy trials ongo-
ing, HVTN 705, Imbokodo, and HVTN 706, Mosaico [13,14].
As an approach to facilitate and improve HIV vaccine discov-
ery, there are lessons we can learn from SARS-CoV-2 vac-
cines [15]. As research focused on HIV vaccine discovery
moves forward, there are many new tools and platforms we
can adapt from the SARS-CoV-2 vaccines, including the uti-
lization of various platform technologies and the development
of optimally conformed immunogens. Acknowledging that the
natural immunity that is induced by current HIV vaccines
or HIV infection does not provide protection, the new tools
that SARS CoV-2 can provide help to iterate vaccine strate-
gies faster [15,16]. Addressing the fundamental challenges
of HIV vaccine development, combined with operationalizing
new concepts, and fostering significant industry engagement
will be the research focus for the next decade. The research
described throughout this Journal Supplement will play a crit-
ical role to achieve our 2030 targets of durable control of the
HIV pandemic.
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