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clusion of women in the design 
of the DISCOVER trial and the 
gender-specific approval of F/TAF 
for HIV prevention rests on all of 
us. Clinical trial design requires 
diverse voices and intentional in-
clusion criteria. It is up to human-
subjects committees to maintain 
vigilant oversight of study proto-
cols with these FDA standards in 
mind, regardless of whether the 
studies in question are industry-
sponsored. And when the FDA is 
presented with data that exclude 
half the world’s population, it can 
use the tools at its disposal to 
address the violation.

The current approval of F/TAF 
that excludes “those who have 
receptive vaginal sex” establishes 
a two-tier system in which men 
may be prescribed the medication 
with insurance approval, whereas 
women may receive it only off-
label, in the absence of data, and 
without insurance coverage. The 
path forward should be clear: 
a well-designed, rapidly enrolled, 
robust clinical trial of efficacy 
in cisgender women is urgently 
needed.

In granting approval for the 
drug’s expanded indication, the 
FDA obligated the manufacturer 
to study the drug in cisgender 
women. In response, the company 
plans to undertake a limited study 
in 1500 women in sub-Saharan 
Africa focused on safety and non-
inferiority that is scheduled to be-
gin enrollment by 2020. In short, 
a study involving women that was 
deemed infeasible in 2016 is final-
ly being considered. The backlash 
from the scientific, global, and ad-
vocacy communities against the 
FDA’s limited approval of F/TAF 
suggests that they expected and 
deserved better; they are all watch-
ing for remediation. The respon-
sibility now lies with the FDA 
and the scientific community to 
enforce the rapid completion and 
reporting of this study in women 
and, in the process, to work to 
revise the current regulations and 
drug-approval process to truly re-
quire equity and inclusion.

Disclosure forms provided by the authors 
are available at NEJM.org.

From the Division of Infectious Diseases, 
Department of Medicine (R.H.G., R.P.W.), 

and the Medical Practice Evaluation Center 
(R.P.W.), Massachusetts General Hospital, 
and the Harvard University Center for AIDS 
Research, Harvard Medical School (R.P.W.) 
— both in Boston. 

This article was published on October 30, 
2019, at NEJM.org.

1. Guideline for the study and evaluation 
of gender differences in clinical evaluation 
of drugs;  notice. Fed Regist 1993; 58: 39406-
16.
2. FDA briefing document:  meeting of the 
Antimicrobial Drugs Advisory Committee, 
August 7, 2019. Silver Spring, MD:  Food and 
Drug Administration (https://www .fda .gov/ 
media/ 129607/ download).
3. Oakes K. FDA panel backs Descovy as HIV 
PrEP for men and transgender women who 
have sex with men. MDedge. August 7, 2019 
(https://www .mdedge .com/ infectiousdisease/ 
article/ 206086/ hiv/ fda - panel - backs - descovy  
- hiv - prep - men - and - transgender - women - who).
4. FDA approves second drug to prevent 
HIV infection as part of ongoing efforts to 
end the HIV epidemic. Press release of the 
Food and Drug Administration, October 3, 
2019 (https://www .fda .gov/ news - events/ press 
- announcements/ fda - approves - second - drug 
- prevent - hiv - infection - part - ongoing - efforts 
- end - hiv - epidemic).
5. Male breast cancer:  developing drugs for 
treatment — guidance for industry. Silver 
Spring, MD:  Food and Drug Administration, 
August 26, 2019 (https://www .fda .gov/ media/ 
130061/ download).

DOI: 10.1056/NEJMp1913547

Copyright © 2019 Massachusetts Medical Society.Gender Parity in Clinical Trials

Female Genital Schistosomiasis

Female Genital Schistosomiasis
Peter J. Hotez, M.D., Ph.D., Dirk Engels, M.D., Ph.D., Margaret Gyapong, Ph.D., Camilla Ducker, M.D., 
and Mwelecele N. Malecela, Ph.D.  

Promotion of universal health 
coverage, in line with the Unit-

ed Nations’ Sustainable Develop-
ment Goals, has focused global 
attention on sexual and reproduc-
tive health and rights and their 
impact on the overall health, safe-
ty, and equality of women, espe-
cially those who live in extreme 
poverty. Today, hundreds of mil-
lions of African women lack ac-
cess to adequate sexual and repro-
ductive health services, including 
HIV/AIDS prevention and cervical 
cancer prevention. But there are 

other important threats to sexual 
and reproductive health, such as 
female genital schistosomiasis 
(FGS).

Schistosomiasis affects at least 
120 million people on the Afri-
can continent, approximately two 
thirds of whom have the urinary 
tract form caused by Schistosoma 
haematobium. Schistosomiasis is ac-
quired through contact with fresh 
water contaminated with larval 
helminths, known as cercariae, 
which are produced by interme-
diate snail hosts of the parasite. 

For centuries, chronic S. haemato-
bium infection in Africa has caused 
hematuria and serious urinary 
tract sequelae, including hydro-
nephrosis, renal failure, and blad-
der cancer due to the presence of 
schistosome eggs in the bladder 
and a vigorous inflammatory re-
sponse in the human host. Be-
ginning in the mid-20th century, 
clinical reports of schistosomiasis 
of the cervix began to emerge,1 
followed by full descriptions of 
FGS based on colposcopic exam-
ination and microscopy of geni-

The New England Journal of Medicine 
Downloaded from nejm.org at BIU SANTE on December 25, 2019. For personal use only. No other uses without permission. 

 Copyright © 2019 Massachusetts Medical Society. All rights reserved. 



PERSPECTIVE

2494

Female Genital Schistosomiasis

n engl j med 381;26  nejm.org December 26, 2019

tal biopsies that revealed S. haema-
tobium eggs in the cervix, vagina, 
and vulva.2 Girls and women with 
FGS present with genital sandy 
patches (“rubbery papules” or 
yellow sandy areas composed of 
schistosome eggs and host eosin-
ophilic inflammatory tissue) that 
cause contact and postcoital bleed-

ing, genital itch, abnormal dis-
charge, stress incontinence, and 
dyspareunia, leading to infertility 
in the longer term.2,3

Today, FGS is recognized as a 
common complication of S. haema-
tobium parasitism, occurring in 
approximately half (33 to 75%) of 
infected females,3 or roughly 40 

million girls and women. It is thus 
one of the most common gyne-
cologic conditions in Africa. The 
problem is exacerbated by social 
stigma, both because community 
health workers often confuse FGS 
with sexually transmitted infec-
tions and because FGS can cause 
destruction of the hymen, lead-
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ing to accusations of sexual prom-
iscuity.4 FGS also often leads to 
marital discord and depression.

Beyond having adverse gyneco-
logic, mental health, and social 
consequences, FGS may also be a 
cofactor in the acquisition of HIV, 
with two large case–control stud-
ies conducted in Zimbabwe (527 
participants) and Tanzania (345) 
finding odds ratios for HIV infec-
tion of 2.9 and 3.9, respectively, 
in women with schistosomiasis 
as compared with schistosomia-
sis-free women. A further analy-
sis revealed that “each S. haemato-
bium infection per 100 individuals 
was associated with a 2.9% (95% 
CI: 0.2–5.8%) increase in HIV prev-
alence.”3 There are also possible 
links between FGS and both hu-
man papillomavirus (HPV) infec-
tion and cervical cancer,5 but ad-
ditional study is required.

Praziquantel is a highly effec-
tive antiparasitic drug used for 
the treatment of schistosomiasis. 
Under the auspices of the World 
Health Organization (and assisted 
by drug donations from Merck), 
approximately 75 million school-
aged children — representing 
approximately 60% of those at 
risk for this infection in Africa 
— received preventive treatment 
with praziquantel in 2018. More-
over, a new pediatric suspension 
formulation of praziquantel has 
become available for use in pre-
school-aged children. Adminis-
tered early in the life of African 
girls and continued throughout 
adolescence, annual preventive 
treatment with praziquantel has 
the potential to prevent the on-
set of the genital lesions linked 
to FGS.

Many experts on neglected 
tropical diseases believe that prazi-
quantel administration for the 

prevention of potentially infective 
FGS lesions should be added as a 
third major intervention to pro-
mote sexual and reproductive 
health among African women, 
alongside vaccination against HPV-
associated cervical cancer and 
antiretroviral therapy or preexpo-
sure prophylaxis (PrEP) for HIV/
AIDS. FGS represents a key com-
ponent of sexual and reproduc-
tive health care over the life span 
of African women (see illustration).

We believe that priority should 
be placed on optimizing the incor-
poration of praziquantel preven-
tive treatment into ongoing pro-
grams for HIV/AIDS and cervical 
cancer prevention. It is vital to 
create national pilot programs in 
a country where FGS is endemic 
— and which already receive sup-
port from the U.S. President’s 
Emergency Plan for AIDS Relief 
or the Global Fund to Fight AIDS, 
Tuberculosis, and Malaria — such 
as Malawi, Mozambique, South 
Africa (KwaZulu-Natal), Tanzania, 
and Zimbabwe. Such programs 
would offer opportunities to ad-
dress key operational research 
questions related to the field diag-
nosis of FGS and the use of rapid 
diagnostic tests, and ultimately 
the integration of both diagnostic 
and preventive treatment programs 
with those aimed at the preven-
tion of HIV/AIDS and HPV and 
cervical cancer.

There are further opportuni-
ties to assess the use of prazi-
quantel, including the use of 
suspension formulations in pre-
school-aged children and treat-
ment programs for young women 
with FGS that simultaneously eval-
uate antiinflammatory agents. It 
is also essential to train health 
care personnel in order to destig-
matize FGS, while strengthening 

community health systems to in-
tegrate preventive treatment pro-
grams with other sexual and re-
productive health initiatives.

A package of sexual and re-
productive health interventions 
would address the three overlap-
ping health challenges. Lack of 
access to praziquantel, the social 
stigma associated with FGS, and 
the failure to consider FGS as a 
central element of sexual and re-
productive health have emerged 
as important social justice issues 
for the girls and women of Africa. 
We now have the tools and tech-
nical ability to prevent FGS, HIV/
AIDS, and cervical cancer simul-
taneously.
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