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An HIV Vaccine in the Era of Twice-Yearly Lenacapavir for PrEP

— Essential or Irrelevant?
Lauren P. Jatt, M.D.,! Nyaradzo M. Mgodi, M.B., Ch.B., M.Med.,? Susan P. Buchbinder, M.D.,* Glenda E. Gray, M.B., Ch.B.*
and James G. Kublin, M.D., M.P.H

n November 2024, results from the PURPOSE 2 an HIV-prevention strategy that

trial — a large, randomized, phase 3 trial eval-
uating the efficacy of twice-yearly lenacapavir
injections for HIV prevention in cisgender men and

gender-diverse persons — were
published, revealing that the in-
cidence of HIV infection among
people who received lenacapavir
was 89% lower than the incidence
among people who received daily
oral emtricitabine-tenofovir diso-
proxil fumarate and 96% lower
than the background HIV inci-
dence.! These findings followed
the results of the PURPOSE 1 tri-
al, which showed that twice-yearly
lenacapavir provided complete
(100%) protection against HIV in-
fection in cisgender women.? The
discovery of a highly efficacious
option for HIV preexposure pro-
phylaxis (PrEP) that requires only
twice-yearly administration has led

to the question of whether a vac-
cine is still necessary to end the
global HIV epidemic.

Twice-yearly lenacapavir shares
important features with an ideal
HIV vaccine: it is safe and highly
efficacious for preventing HIV. The
efficacy observed in the PURPOSE
trials is similar to, if not greater
than, that of many convention-
ally available vaccines. Lenacapa-
vir is also thermostable and can
be shipped and stored at room
temperature, an important ad-
vantage over most HIV vaccine
candidates. But the most obvious
advantage of lenacapavir for PrEP
is that it is not hypothetical — it
is available now. Nonetheless,

relied exclusively on lenacapavir
would have several limitations.
We therefore believe that the de-
velopment of an HIV vaccine is
still an essential component of
the global, multipronged strate-
gy that is needed for ending the
HIV epidemic.

Lenacapavir provides shorter-
lasting protection than most vac-
cines. People must get injections
every 6 months to remain pro-
tected and must continually self-
identify as having a high likelihood
of HIV exposure and acquisition;
there have been numerous re-
ports of HIV acquisition in peo-
ple who stopped using PrEP be-
cause their behavior changed and
they thought they no longer need-
ed it. A fairly short duration of
protection also means that people
must have high levels of health
care engagement and adherence
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to treatment. Furthermore, they
must have stable access to the
health care system; if they lose
access because of factors such as
economic hardship, war, or envi-
ronmental disaster, they will be
left unprotected. Durable immune
responses are a key advantage of
vaccines.

Another important difference
between vaccines and twice-yearly
PrEP is that vaccines are typical-
ly given universally, whereas PrEP
services are focused on people in
high-seroincidence groups. There
are disadvantages to relying ex-
clusively on interventions direct-
ed at specific populations. In
eastern and southern Africa, for
example, it’s estimated that ap-
proximately 40% of people who
become infected with HIV hadn’t
met the criteria for PrEP use be-
fore infection.’> People who do
meet the criteria may be over-
looked by their clinicians be-
cause of bias. Population-specific
interventions can also be more
susceptible to the effects of stig-
ma than universal interventions
such as vaccination.

Universal administration of
PrEP, although theoretically pos-
sible, hasn’t been pursued in any
country, given substantial barri-
ers related to cost, adherence, and
implementation. In some popula-
tions, stigmatization of PrEP use
has had implications for initia-
tion and continued use. Having a
choice of HIV-prevention method
is important; not everyone will
choose a subcutaneous PrEP injec-
tion that sometimes leaves a visi-
ble nodule. Interventions that can
be rolled out regardless of self-
perceived risk are essential (al-
though not necessarily sufficient)
for preventing all new cases of
HIV — not just some of them.

In addition, many low- and
middle-income settings lack the
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robust public health infrastruc-
ture needed for administering
injectable PrEP. Effectively imple-
menting injectable PrEP programs
at scale will require substantial
investment, including training in
administration of subcutaneous
injections, which can be painful
if they aren’t delivered according
to protocol. By comparison, ev-
ery country has experience with
routine immunization. Although
imperfect, routine immunization
systems have introduced vaccines
and provided services to margin-
alized populations for decades.

Since lenacapavir is a small-
molecule drug, its efficacy could
be limited by drug—drug interac-
tions. Lenacapavir use with strong
CYP3A inducers is contraindicat-
ed because concurrent use can
result in lower plasma concen-
trations and reduced efficacy of
lenacapavir. Simultaneous use of
some medications — including
anticonvulsants, antimycobacterial
agents, and systemic glucocorti-
coids — was prohibited in the
PURPOSE trials.

Drug resistance is another area
of concern. In the PURPOSE 2
trial, there were two cases of HIV
infection in the lenacapavir group;
both participants had the N74D
capsid inhibitor resistance muta-
tion at diagnosis, which suggests
that lenacapavir monotherapy dur-
ing the trial led to the emergence
of capsid resistance.! Lenacapavir
concentrations in both partici-
pants were in the expected ther-
apeutic range for the trial. It’s
also unknown whether low-level
exposure to lenacapavir after dis-
continuation — a result of the
drug’s long half-life — might lead
to the emergence of resistance in
some people who stop receiving
injections. The emergence of HIV
strains resistant to lenacapavir
would render HIV-prevention pro-
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grams relying exclusively on lena-
capavir for PrEP ineffective.

To end the HIV epidemic, our
prevention tools must be afford-
able, acceptable, and accessible
globally. The cost of twice-yearly
injectable PrEP is unknown. Oth-
er long-acting injectables for PrEP
are currently unavailable or cost-
prohibitive in most countries.
Studies have consistently predict-
ed that an HIV vaccine would be
cost-effective.* An analysis com-
paring the cost-effectiveness of
twice-yearly injectable PrEP, a hy-
pothetical HIV vaccine, and a com-
bination of the two products is
needed.

Among the more than 4300
participants in the lenacapavir
groups in the PURPOSE trials,
there were only two incident cas-
es of HIV. This near-elimination
of new HIV infections is an enor-
mous achievement. It has also
led to legitimate concerns about
the ability to conduct adequately
powered phase 3 vaccine trials
because of what many clinical
trialists consider an ethical im-
perative to offer PrEP to anyone
who would be participating in an
HIV vaccine trial.

Given the numerous potential
benefits of an HIV vaccine and
recent progress toward achieving
the induction of broadly neutral-
izing antibodies by means of
vaccination,” promising vaccine
candidates merit testing in large
efficacy trials. One option would
be to enroll only participants who
decline PrEP after being linked
to HIV-prevention services. The
feasibility of this strategy was re-
cently demonstrated in the Mo-
saico trial, which enrolled 3800
people who had declined PrEP. In
addition to receiving counseling
and being offered PrEP services
at the beginning of the trial, par-
ticipants could start using PrEP
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at any point during the trial.
(This trial was discontinued after
an independent review found no
evidence of reduced risk of HIV
infection among participants re-
ceiving the investigational vac-
cine.) Community engagement and
ethical oversight will be critical
to developing acceptable trial de-
signs.

We share the widespread en-
thusiasm about the potential for
long-acting injectable PrEP to dra-
matically reduce the number of
new HIV infections. We also rec-
ognize that the development of
an affordable and highly effective
HIV vaccine that generates a du-
rable immune response will be
rife with challenges. Although re-
cent progress toward inducing
s=m broadly neu-
tralizing an-
tibodies with
vaccination has brought renewed
hope to these efforts, the failure
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of numerous previous vaccine can-
didates is a stark reminder of the
difficulty of this endeavor.

The existence of an injectable
form of PrEP that requires only
twice-yearly administration raises
the bar for a future HIV vaccine:
it must generate a long-lasting
immune response and must be
cost-effective as compared with
existing prevention options, and
implementing it for broad popula-
tion use must be more feasible
than adopting widespread PrEP
administration. Given the comple-
mentarity of twice-yearly inject-
able PrEP and an ideal HIV vac-
cine, we believe that only an
approach that combines these in-
terventions will end the HIV epi-
demic.
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Clearing the Smoke on Fossil Fuels — The Health Imperative

for a Countermarketing Campaign
Linda Rudolph, M.D., M.P.H.,! and Vishnu Laalitha Surapaneni, M.D., M.P.H.?

ossil-fuel pollution causes im-

mediate, direct, and extensive
long-term harms to human health
and, as the dominant cause of
climate change, threatens the eco-
systems on which human survival
depends. For decades, the fossil-
fuel industry has obstructed ef-
forts to curtail pollution from
its products. Yet the health com-
munity has not yet deployed the
communication strategies that
have proven effective in fight-
ing other health-harming indus-
tries, most notably the tobacco
industry.
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Each year, an estimated 5 mil-
lion to 8.7 million people global-
ly, including as many as 350,000
in the United States, die prema-
turely because of air pollution
from combustion of coal, oil,
and gas.! Fossil-fuel pollution is
associated with asthma and oth-
er respiratory diseases, heart dis-
ease, stroke, lung cancer and
other cancers, effects on brain
development and neurocognitive
function, and premature births
and low birth weight. Moreover,
the health harms of fossil-fuel
pollution and climate change dis-
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proportionately affect marginal-
ized groups both globally and
within the United States. Limiting
fossil-fuel combustion could pre-
vent more than 53,000 premature
deaths and provide more than
$600 billion in benefits from
avoided illness and deaths.?
International Energy Agency
analyses show that expected growth
in global electricity demand can
be met without any new fossil-fuel
extraction; a recent comprehensive
analysis concludes that there is a
“large consensus” across all pub-
lished studies that developing new
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