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I vividly recall that spring day four

decades ago when I came upon the

June 5, 1981, Morbidity and Mortality

Reports (MMWR) issue that reported on

the first five Pneumocystis carinii pneu-

monia cases, a signature condition for

AIDS, among young gay men in Los

Angeles, California. I was sitting at my

workstation in the laboratory in Cleve-

land, Ohio, when my mentor walked in

and put that MMWR issue on my desk.

Knowing that I would be returning to

New York City soon thereafter to pur-

sue a career in clinical infectious dis-

eases and public health, he said, “You

might want to take a look at this.” Little

did I realize then how this report would

be the harbinger of a global epidemic

and a catalyst that would transform my

career and my life.

Since then, 32.7 million children and

adults have died from HIV/AIDS, and cur-

rently more than 38 million persons are

living with HIV globally.1 At the same

time, major advances have been

achieved in confronting the HIV epi-

demic. HIV testing is highly accurate and

offers rapid results in minutes, and the

scale-up of effective and well-tolerated

treatment to millions has been a remark-

able achievement. Extensive social and

behavioral research has shed light on

factors that influence the risk of HIV. HIV

prevention, however, has lagged. In

2019, more than 1.7 million new HIV

infections were reported, far higher than

the target of less than 500000 annual

cases.1 This shortfall raises several ques-

tions. Where and among whom are new

infections occurring? Why have we

lagged in preventing HIV infections? And,

most importantly, what can be done to

stem the spread of this virus?

In the early years of the HIV epidemic,

HIV prevention was focused on

influencing sexual and injecting behav-

iors and promoting the avoidance of

higher-risk behaviors, such as multiple

sex partners, unprotected sex, and

sharing needles and syringes.2 In 1992,

a decade after those first five cases

were reported, HIV prevention was fur-

thered by the recognition that zidovu-

dine, the first antiretroviral agent, could

prevent mother-to-child transmission

of HIV.3 This motivated researchers to

determine whether antiretroviral drugs

could also prevent the sexual transmis-

sion of HIV. Two decades later, the

landmark HIV Prevention Trials Net-

work (HPTN) 052 study clearly demon-

strated that antiretroviral treatment

prevented the sexual transmission of

HIV among heterosexual serodiscord-

ant couples. Evidence soon followed of

similar efficacy among gay men in sero-

discordant partnerships.4 The recogni-

tion that treatment not only provides

individual benefit but also prevents

transmission to others further ener-

gized efforts to expand global access to

antiretroviral therapy.1,5

Prevention research then turned to

the next big question, whether antire-

troviral drugs would also work for pri-

mary prevention (i.e., to prevent HIV

acquisition by HIV-negative persons). A

pivotal study, the IPrEX study, con-

ducted among men and transgender

women who have sex with men, first

proved that preexposure prophylaxis

was a successful strategy for HIV pre-

vention.6 However, efforts to replicate

these findings among heterosexual

women and in demonstration projects

led to inconclusive findings, largely

because of limited adherence with daily

oral preexposure prophylaxis.7

The challenges of uptake, adherence,

and persistence inspired efforts to

identify long-acting antiretroviral drugs

for preexposure prophylaxis. Two stud-

ies, HPTN 083 and HPTN 084—of

injectable long-acting cabotegravir

given every two months to men and

transgender persons who have sex

with men and to heterosexual women

in sub-Saharan Africa—recently dem-

onstrated the superiority of this

approach when compared with daily

oral preexposure prophylaxis. Another

long-acting antiretroviral provided via a

monthly vaginal dapivirine ring also

offered encouraging findings.8 Further

innovations continue with exciting

efforts in pursuit of long-acting antire-

troviral pills, implants, and patches, all

in an effort to overcome the challenge

of adherence.9
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Despite these advances, the success-

ful prevention of HIV transmission

requires a fundamental reconceptuali-

zation of the overall approach, recog-

nizing that the HIV epidemic is not a

monolith but consists of diverse epi-

demics. The unique characteristics and

life experiences of populations at risk

need to drive our efforts to protect

them from HIV. In the United States, for

example, men who have sex with men

are disproportionately more severely

affected than are other groups, with

Black and Latinx men accounting for

25% and 20% of new infections, respec-

tively.10 Transgender persons around

the world have a 13-fold higher risk of

HIV, and female sex workers are 30

times more likely to acquire HIV than

are people in the general population.1

Persons who inject drugs have also

borne the brunt of HIV and are at

additional high risk for other infectious

diseases such as hepatitis and tubercu-

losis.11 All these groups face profound

barriers, particularly stigma and dis-

crimination, two issues that drive them

to avoid HIV services (e.g., testing, treat-

ment, prevention).12

At the same time, for young women

in sub-Saharan Africa, who continue to

account for 59% of new HIV infections

in this region, misperceptions regarding

personal risk, competing life priorities,

and difficulties in negotiating safer sex

continue to put them in harm’s way.

This, combined with structural impedi-

ments (e.g., economic vulnerabilities,

lack of supportive services at health

facilities and in the community, and the

fact that their male partners are often

unaware of their HIV-positive status

and consequently have an unsup-

pressed viral load), results in increasing

the women’s risk of HIV acquisition.2,13

In addition, although the efficacy of

antiretroviral drugs for prevention of

mother-to-child transmission of HIV

first sparked the truly transformative,

game-changing research on the use of

antiretroviral drugs for primary and

secondary prevention, elimination of

mother-to-child transmission remains

beyond our reach.14 Tragically, an esti-

mated 150000 new infections among

children were reported in 2019,

because of stigma faced by HIV-positive

pregnant and breastfeeding women

and difficulties in accessing antenatal

and HIV services.2

What will it take to get us to the end of

the HIV epidemic? Clearly, it will take

more than the pursuit of biomedical

“magic bullets.” Wemust celebrate and

acknowledge progress in identifying new

tools, and we need to harness similar

vigor to identify how best to use these

tools to maximize their benefits for

people at risk. Developing a vibrant,

integrated strategy research agenda is

critical. This involves combining behav-

ioral and structural interventions with

biomedical tools in ways that meet the

needs of each population (Figure 1).15

For young women in sub-Saharan

Africa, for example, we must seek

effective interventions that enhance

their accurate perception of risk,

empower their agency in negotiating

safer sex, and address their economic

vulnerabilities. For disenfranchised

groups, we need to study ways to

change or mitigate the effects of puni-

tive laws and overcome stigmatization

by the health system.

Forty years on in an epidemic that has

changed the lives of millions around the

world and the face of global health, we

have come to a broader understanding

of the factors that must be examined

and addressed if we are to successfully

realize a world without AIDS. Although

biomedical solutions are a critical linch-

pin, we must also learn how to address

wider behavioral and systemic obstacles

to adoption and persistence with bio-

medical prevention methods. However,

unfortunately, research into integrated

strategies for HIV prevention often

does not receive the same priority as

research with a purely biomedical

focus, perhaps because it is not per-

ceived to be as “scientific” or it is

thought that incorporating behavioral

or structural interventions is not likely

to be of added value. These percep-

tions must change. Ultimately, to

achieve the goal of ending the AIDS epi-

demic, we must learn how to address

the realities and the contexts of the

people at its heart.

FIGURE 1— Integrated Strategies for HIV Prevention
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