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Preventing HIV among Women — A Step Forward,  
but Much Farther to Go

Adaora A. Adimora, M.D., M.P.H.

The 900,000 new HIV infections among women 
globally in 2015 attest to the urgent need for the 
dissemination of effective new HIV-prevention 
products for women. Most women are infected 
with HIV by means of sexual activity with men. 
Therefore, the treatment of persons with HIV is 
one of the most effective strategies for the pre-
vention of new cases of HIV infection among 
women. However, few countries have attained 
the level of antiretroviral coverage in the popula-
tion that is required to eliminate transmission, 
and women need prevention methods that they 
can control themselves. Long-acting products that 
decrease the burden of adherence are especially 
needed. This issue of the Journal reports the re-
sults of two trials that move HIV prevention a 
step closer.

Baeten et al.1 and Nel et al.2 conducted ran-
domized, double-blind, placebo-controlled trials 
of a vaginal ring containing the antiretroviral 
drug dapivirine for the prevention of HIV infec-
tion in women between 18 and 45 years of age. 
These two well-designed and well-executed stud-
ies — conducted in eastern and southern Africa, 
where the incidence of HIV infection is high — 
were preceded by preclinical explant studies and 
were coordinated in timing and design. The trial 
results were consistent; both trials showed mod-
erate efficacy overall (27% lower incidence of HIV 
infection in the dapivirine group than in the 
placebo group in the trial by Baeten et al. and 
31% lower incidence in the trial by Nel et al.), 
with differences in protection according to age. 
Among women older than 21 years of age, pro-
tection was higher (56% lower incidence of HIV 
infection in the trial by Baeten et al. and 37% in 

the trial by Nel et al.). But disappointingly, the 
ring did not protect women 21 years of age or 
younger, the age group at highest risk for HIV 
infection (−27% in the trial by Baeten et al. and 
15% in the trial by Nel et al.). Analyses by Baeten 
et al. suggest that lower adherence to ring use 
among younger women attenuated the efficacy, 
although the potential contribution of biologic 
factors is being investigated.

These two trials highlight major current chal-
lenges in the prevention of HIV infection in 
women, which in some respects has lagged be-
hind prevention in men. Among men who have 
sex with men, 44% efficacy of tenofovir–emtric-
itabine as preexposure prophylaxis for HIV pre-
vention was observed in a randomized, double-
blind, placebo-controlled trial,3 with some 
subsequent studies in Europe and the United 
States suggesting higher protection estimates in 
real-world settings.4-6

These results contrast sharply with those ob-
served in women — especially young women 
— for whom the efficacy of tenofovir-based 
preexposure prophylaxis has been inconsistent 
and difficult to translate into effectiveness. Vagi-
nal tenofovir gel decreased the incidence of HIV 
infection among women by 39% in the initial 
study7 but provided no protection in two subse-
quent larger trials in which participants’ adher-
ence was lower.8,9 Oral tenofovir–emtricitabine, 
when used as preexposure prophylaxis, was 66% 
effective in protecting women in serodiscordant 
partnerships from HIV infection10 but did not 
protect young, predominantly unmarried, wom-
en in two other studies in which adherence was 
lower.8,11
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The disparate results between men and women 
with regard to the efficacy of tenofovir–emtric-
itabine appear to result in part from lower con-
centrations of tenofovir in the female genital 
tract than in rectal tissue and higher levels of 
competing endogenous nucleotides in cervical 
tissue than in rectal tissue.12 Most women with 
HIV infection were infected by means of vaginal 
intercourse, whereas the dominant route of trans-
mission among men who have sex with men is 
anal sex, but the use of tenofovir to prevent 
vaginal acquisition of HIV requires greater ad-
herence than does protection against rectal ac-
quisition.12

In addition to some adherence issues in young-
er women, a vaginal ring presents other chal-
lenges. Although the antiviral agent in a ring 
should be associated with adequate concentra-
tions in genital-tract tissues, it is unlikely to pro-
vide sufficient drug in the rectal tissue to protect 
women from acquiring HIV by means of anal 
sex, which is increasingly prevalent.13 A total of 
2% of the participants in one of the vaginal ring 
studies reported having had anal sex within the 
previous 3 months.1

Providers and women must ensure that the 
HIV interventions that women adopt match their 
sexual behaviors and needs. Different women 
— and women at different life stages — will 
require different types of HIV prevention. Ideally, 
a variety of prevention products that simplify 
adherence will be available: diverse methods with 
different durations of action, including multi-
purpose products with and without contracep-
tion and protection against other sexually trans-
mitted infections.

Most studies of HIV prevention involving 
women have been conducted in African coun-
tries in which a higher incidence of HIV infec-
tion enables the conduct of randomized, con-
trolled trials. The varied results of efficacy studies 
show the importance of adherence and the need 
to assess effectiveness in diverse populations; 
what works in one setting could fail elsewhere, 
and conversely, a product that fails because of 
lower adherence in one population could suc-
ceed in another. The need for such effectiveness 
studies is particularly acute in the United States, 
where despite the relatively low overall incidence, 
marked racial disparities in the rates of HIV 
infection persist among women. Although the 

diagnosis rates among black women in the 
United States are more than 17 times as high 
as those among white women, few estimates of 
the effectiveness of biologic HIV interventions 
among black women in the United States exist to 
support evidence-based guidelines for them.

The past few years have yielded substantial 
progress in strategies for the prevention of HIV 
infection. Nevertheless, considerable work will 
be required to achieve safe, effective, affordable 
HIV prevention for all women at risk.

Disclosure forms provided by the author are available with the 
full text of this editorial at NEJM.org.

From the Institute for Global Health and Infectious Diseases, 
University of North Carolina School of Medicine and Gillings 
School of Global Public Health, University of North Carolina at 
Chapel Hill, Chapel Hill.

1.	 Baeten JM, Palanee-Phillips T, Brown ER, et al. Use of a 
vaginal ring containing dapivirine for HIV-1 prevention in wom-
en. N Engl J Med 2016;​375:2121-32.
2.	 Nel A, van Niekerk N, Kapiga S, et al. Safety and efficacy of 
a dapivirine vaginal ring for HIV prevention in women. N Engl J 
Med 2016;​375:2133-43.
3.	 Grant RM, Lama JR, Anderson PL, et al. Preexposure chemo-
prophylaxis for HIV prevention in men who have sex with men. 
N Engl J Med 2010;​363:​2587-99.
4.	 McCormack S, Dunn DT, Desai M, et al. Pre-exposure pro-
phylaxis to prevent the acquisition of HIV-1 infection (PROUD): 
effectiveness results from the pilot phase of a pragmatic open-
label randomised trial. Lancet 2016;​387:​53-60.
5.	 Molina J-M, Capitant C, Spire B, et al. On-demand preexpo-
sure prophylaxis in men at high risk for HIV-1 infection. N Engl 
J Med 2015;​373:​2237-46.
6.	 Volk JE, Marcus JL, Phengrasamy T, et al. No new HIV infec-
tions with increasing use of HIV preexposure prophylaxis in a 
clinical practice setting. Clin Infect Dis 2015;​61:​1601-3.
7.	 Abdool Karim Q, Abdool Karim SS, Frohlich JA, et al. Ef-
fectiveness and safety of tenofovir gel, an antiretroviral microbi-
cide, for the prevention of HIV infection in women. Science 2010;​
329:​1168-74.
8.	 Marrazzo JM, Ramjee G, Richardson BA, et al. Tenofovir-
based preexposure prophylaxis for HIV infection among African 
women. N Engl J Med 2015;​372:​509-18.
9.	 Rees H, Delany-Moretlwe S, Baron D, et al. FACTS 001 phase 
III trial of pericoital tenofovir 1% gel for HIV prevention in 
women. Presented at the Conference on Retroviruses and Op-
portunistic Infections (CROI), Seattle, February 23–26, 2015.
10.	 Baeten JM, Donnell D, Ndase P, et al. Antiretroviral prophy-
laxis for HIV prevention in heterosexual men and women. N Engl 
J Med 2012;​367:​399-410.
11.	 Van Damme L, Corneli A, Ahmed K, et al. Preexposure pro-
phylaxis for HIV infection among African women. N Engl J Med 
2012;​367:​411-22.
12.	Cottrell ML, Yang KH, Prince HM, et al. A translational 
pharmacology approach to predicting outcomes of preexposure 
prophylaxis against HIV in men and women using tenofovir 
disoproxil fumarate with or without emtricitabine. J Infect Dis 
2016;​214:​55-64.
13.	 Leichliter JS. Heterosexual anal sex: part of an expanding 
sexual repertoire? Sex Transm Dis 2008;​35:​910-1.
DOI: 10.1056/NEJMe1613661
Copyright © 2016 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org at CHULALONGKORN UNIV FACULTY OF MED on December 17, 2016. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 




