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• Why women are underrepresented in clinical 
trials? 

A brief history of medical research

• What do we know and do not know about sex 
differences in HIV research? 



History of clinical research
• Medical Research 1930s and 1940s
• Tuskegee Syphilis Study 1960s

Ethical concerns in medical research



History of clinical research
• Medical Research 1930s and 1940s
• Tuskegee Syphilis Study 1960s
• Thalidomide Birth defects 1950s 

Major damages can be done to infants 
of women exposed to drugs during 
pregnancy



History of clinical research
• Medical Research 1930s and 1940s
• Tuskegee Syphilis Study 1960s
• Thalidomide Birth defects 1950s 
• Belmont Report 1970s 

Justice: if women are going to 
"reap the benefits of the 
research," they have the right 
and the responsibility to 
participate in the research



History of clinical research
• Medical Research 1930s and 1940s
• Tuskegee Syphilis Study 1960s
• Thalidomide Birth defects 1950s 
• Belmont Report 1970s 
• FDA guidelines 1977

“premenopausal women capable of becoming 
pregnant to be excluded from early drug trials”



History of clinical research
• Medical Research 1930s and 1940s
• Tuskegee Syphilis Study 1960s
• Thalidomide Birth defects 1950s 
• Belmont Report 1970s 
• FDA guidelines 1977
• NIH Revitalization Act 1990s

“…research funded by NIH include women as subject in all 
clinical trials, and that studies are large enough to be able to
identify, if any, differences between men and women.”



Are women underrepresented in clinical trials? 
and why?

• Ethical Concerns: Protecting woman’s potential fetus
• Physiological differences: increased variability
• Cost: larger study population 
• Complexity: recruitment and retention

of women



GRACE: Gender, Race and Clinical Experience





Women's Participation in Clinical Trials and Gender-Related Labeling: 
Review of New Molecular Entities Approved 1995-1999

Evelyn, B., Toigo, T., Banks, D., Pohl, D., Gray, K., Robins, B., Ernat, J.
June, 2001, Office of Special Health Issues, Office of International and Constituent 
Relations, Office of the Commissioner, U.S. Food and Drug Administration



Reporting?



Reporting?



• Why women are underrepresented in clinical 
trials?

• What are the HIV research gaps related to needs 
of women?



Does sex matter in clinical research?

XY vs XX
Reproductive organs 

Hormones
Size
Etc.

Cancer Risk
e.g. lung cancer

Autoimmune disease
e.g. Multiple Sclerosis, 
Rheumatoid Arthritis 

Treatment Response:
e.g. Antidepressants 

Cardiovascular Diseases
e.g. Stroke, Heart Attack

RACE



Women's Participation in Clinical Trials and Gender-Related 
Labeling: Review of New Molecular Entities Approved 1995-
1999

Evelyn, B., Toigo, T., Banks, D., Pohl, D., Gray, K., Robins, B., Ernat, J.
June, 2001, Office of Special Health Issues, Office of International and Constituent 
Relations, Office of the Commissioner, U.S. Food and Drug Administration



www.iasociety.org/ilf.aspx



Sex differences in response to HIV and ARVs

Women have: 
Higher HIV transmission risk
Lower Viral Load early on
Higher CD4 T cells
Faster disease progression given same VL
Lower CCR5 density on CD4 cells (HIV RNA in 
plasma strongly associated with CCR5 density)

Higher CD8 T cell activation



ART pharmacokinetic

HIV Drug In women
Nevirapine Hepatotoxicity >250 CD4

Efavirenz Higher Plasma level
More Neurotoxicity

Indinavir Lower clearance (?)

Saquinavir Higher maximum and minimum 
plasma concentration

Pharmacokinetics: where does the drug go, how long it 
takes, how does it change within the body and when does it 

leave the body



Hormones, HIV and women??
Hormonal contraception and HIV:
• Increased infection risk? 
• Faster disease progression (in treatment naïve) ?
• Abnormal menstrual cycles, possibly including early 

menopause for HIV+ women? (CD4, HAART ?)
• Some HIV drugs can cause decreased levels of hormones
• Estrogen can cause decreased levels of some HIV drugs

Limited knowledge about women's hormonal fluctuations 
(puberty, pregnancy, menopause) or use of hormones and 
HIV, and interaction with HIV treatment 



CLINICAL: TREATMENT FOR WOMEN

– Disaggregate clinical cohorts and clinical trial data  by sex, 
ethnicity and race

– How reproductive health and hormonal changes affect 
treatment outcome?

– Impact of endogenous and exogenous hormonal changes on 
ART and treatment outcomes for women?

– What additional studies are required to assess if sex-based 
PK/PD differences are clinically relevant?

– Ensure greater representation of women in ARV PK/PD
studies. 

www.iasociety.org/ilf



Making Clinical Trials Work for Women and Girls



Raising awareness and advocate

• Funding agencies
• Regulators
• Researchers
• Editors 
• Publishers

Thank you!
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