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Why Do Researchers Study Males
When Developing Therapies for
Both Sexes?
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Sex-Based Differences

°* Men and women:
— Manifest diseases differently
— Experience illnesses differently
— Respond to drugs differently

— Metabolize drugs differently

— Respond to devices differently

— Have different outcomes following medical and
surgical therapies



Common Clinical Diseases with Sex and
Gender Differences

Stroke
Depression
Autism
Dementia
Anxiety disorders
Attention-deficit hyperactivity
Osteoporosis
Autoimmune thyroiditis
Scleroderma
Systemic lupus erythematosus
Rheumatoid arthritis

Multiple sclerosis
Heart disease
Pain

Fat metabolism

Drug metabolism

Danska, Sci Transl Med 2014



Incidence of Cardiovascular
by Age and Sex
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Presenter
Presentation Notes
Incidence of cardiovascular disease (coronary heart disease, heart failure, stroke, or intermittent claudication; does not include hypertension alone) by age and sex (Framingham Heart Study, 1980–2003). Source: National Heart, Lung, and Blood Institute.4
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by Sex

Deaths in Thousands
S S
8 8

F =S
sk
o

390

370

1979 1980 1985 1990 1995 2000 2005 2010
Year

-»-Males =#=Females

United States: 1979-2010
Go A S et al. Circulation. 2014;129:e28-e292



Presenter
Presentation Notes
Cardiovascular disease mortality trends for males and females (United States: 1979–2010). Cardiovascular disease excludes congenital cardiovascular defects (International Classification of Diseases [ICD], 10th Revision codes I00–I99). The overall comparability for cardiovascular disease between the ICD, 9th Revision codes (1979–1998) and ICD, 10th Revision codes (1999–2010) is 0.9962. No comparability ratios were applied. Source: National Center for Health Statistics and National Heart, Lung, and Blood Institute.


Sex-Based Differences for
Cardiovascular Drugs
Aspirin

— More beneficial for men than women

Statins

°* More beneficial in men for primary prevention
* Greater risk of adverse reactions in women
Angiotensin converting enzyme inhibitors
— Cause more adverse effects in women
Digoxin

— Associated with increased mortality in women
Warfarin

— Women require lower doses than men

Rosano et al, Euro Heart Jounrnal, 2015
Bell & Nappi, Pharmacotherapy 2000
Goldschmidt-Clermont PJ et al, Clin Card 1996



Why Are Men and Women Given the
Same Drug?
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Why are Men and Women Given the
Same Dose of the Drug?
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Can You Think of Any Drugs that Are
Dosed Based on Sex?
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FDA Drug Safety Communication: FDA approves new label
changes and dosing for zolpidem products and a
recommendation to avoid driving the day after using Ambien

\ CR y

en Espanol

This update is in follow-up to the FDA Drug Safety Communication: Risk of next-morming impairment after use of
insomnia drugs; FDA requires lower recommended doses for ceriain drugs containing zolpidem (Ambien,
Ambien CR, Edluar, and Zolpimist) issued on 1M10/2013.

Safety Announcement

[5-14-2013] The U.5. Food and Drug Administration (FDA) is notifying the public that FDA has approved label
changes specifying new dosing recommendations for zolpidem products (Ambien, Ambien CR, and Edluar),
which are widely prescribed sleep medications. FDA has approved these changes because of the known risk of
next-morning impairment with these drugs.

FDA is also warning that patients who take the sleep medication zolpidem extended-releasse (Ambien CR)
—either 6.25 mg or 12.5 mg—should not drive or engage in other activities that require complete mental
alertness the day after taking the drug because zolpidem levels can remain high enough the next day to impair
these activities. This new recommendation has been added to the Warmings and Precaufions section of the
physician label and to the patient Medication Guide for zolpidem extended-release (Ambien CR).

Also included in the updated label are the dosing recommendations previously stated in FDA's January 2013
Drug Safety Communication: The recommended initial dose of certain immediate-release zolpidem products
(Ambien and Edluar) is 5 mg for women and either 5 mg or 10 mg for men. The recommended initial dose of
zolpidem extended-release (Ambien CR) is 6.25 mg for women and either 6.25 or 12.5 mg for men. If the lower



EFFECT OF GENDER

A study to determine the effect of gender on 2zolpidem PK was
submitted; however, background and study design wae not included.
Subjects were healthy males and females (age: 19-45).

RESULTS:
Table. The mean FK parameters of 20 mg zolpidem.
Cmax AUC tmax half-life
H J{na/pl))ina/ml*hr) {hr) {bx}
Females 16 340 1264 1.1 2.7
Maies 49 234 859 2.0 2.3
COMMENT ;

Both Cmax and AUC were approximately 45% higher in females than
wales with tmax occurring 1 hour sconer in females. The results

suggest a gender related difference; however, the lack of spacifis
fietails such as study design and individual data make it difficult
te draw a definite conclusion.




How Did We Get To This Point?

* Women have been poorly represented in
clinical trials

* Sex-based differences have not been
specifically sought out

* Sex-based differences are often not
reported
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The Revitalization Act of 1993

* Signed into law on June 10, 1993 in the US

* Requires that women and minorities be
included as subjects in clinical research
funded by the National Institutes of Health
(NIH)
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Where Are We At Now?

* Gelleretal (2011)
— Federally funded RCT published in 2009
— 76% of RCT enrolled both men and women
— Females represented only 37% of the enrollment
— 64% of the studies did not specify their results by sex

* Clinical trials on statin use (2014)
— 1990-2000 — 19% women enrolled
— 2000-2010 - 31% women enrolled

* Hettrich et al (2015)

— Showed an increase in sex-specific analysis from 19% to
30% from 2000 to 2010 in orthopedic literature o

Geller et al, J Womens Health 2011
Hettrich et al, Clin Ortho & Related Res 2015



Root of the Problem

!

?

o Human research

' (clinical)

Animal research

? (translational)

Cell research
(basic science)
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Root of the Problem

Human research

O $$$$48

Animal research

$S

Cell research

S
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* Goal

—To determine if a sex bias exists in basic and
translational surgery research

* Hypothesis

—Sex bias exists in surgical biomedical
research
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Methods

* Evaluated ALL publications in 2011-2012 in:

— Annals of Surgery

— American Journal of Surgery

— JAMA Surgery

— Journal of Surgical Research

— Surgery

ANNALS OF

JAMA Surgery

......




Methods

* Variables abstracted:

Type of study (cells, animals, humans)
First author name

3. Title

4. Institution affiliation

5. Single or multi-center study

6. National or international
7

3

0.

1

=

Sex-specific disease (i.e., ovarian, testicular, etc.)
Number of animals used
Sex of the animals and/or cells

0. Presence of sex-based reporting
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2011-2012

American Journal of
Journal of A;eral: of SJl.fl\'M: Surgical Surgery
Surgery gery al Research
2347
articles
1,729
articles excluded
with human data
v
618
articles with
cells and animals
531 118
articles with articles with
animals cells
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Sex Bias Exists with Animal Research

78%

22%

Number of Manuscripts

Sex Stated Sex Not Stated

n=531
Yoon et al, Surgery 2014



Sex Bias Exists with Animal Research
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Sex Bias Exists with Cell Research
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Sex Bias Exists with Cell Research
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Does Sex Disparity Exist When Studying
Diseases Prevalent in Females?

* Diseases prevalent in women:
— Cardiovascular disease
— Thyroid disease
— Obesity
— Depression
— Cholelithiasis
— Migraines
— Irritable bowel syndrome
— Multiple sclerosis
— Rheumatoid arthritis
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Does Sex Disparity Exist When Studying
Diseases Prevalent in Females?

®* 45 manuscripts:

® 29 cardiovascular
disease

* 16 thyroid disease

25

20

15

10

* 44% did not specify the .

sex studied (n=20)

0

88%

8% 4%

]

Male

Female Both

Yoon et al, Surgery 2014



% of Manuscripts

Has Sex Disparity in Surgical Research
Improved or Worsened Over Time?
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Yoon et al, Surgery 2014



Implications of Sex-Biased Research

Drugs are developed that may be ineffective for
women

Drugs are developed that may have unidentified side
effects in women

Drugs that show no efficacy in men are not
developed further

Drugs that are studied in both sexes, but with
aggregated data, may be more effective in one sex
over the other

=)


Presenter
Presentation Notes
Diabetic drugs may lower womens risk of heart failure but not mens
BP meds and antibiotics are more effective in women than men


What About Human Clinical
Research in Surgery?
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2011-2012

American Annals of JAMA Journgl of
Journal of Surge Surge Surgical Surgery
Surgery gery gery Research

2,347
articles
679
articles excluded
with no human data
\
1,668
articles with

human subjects

382 articles excluded that
included animals/cells,
sex-specific disease, or

unknown number of
subjects

v

1,286
articles with
human subjects
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Overall Assessment of the Manuscripts
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Mansukhani et al, JAMA Surgery 2016



Inclusion of Both Males and Females
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Surgical Research Does Not Match
Inclusion of Males and Females Well
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Sex-Based Reporting of Data

Data Discussed by Sex

Mansukhani et al, JAMA Surgery 2016

Data Analyzed by Sex
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GAO 2015 Report

* More females than males
were included in NIH-
funded clinical research

® But, despite the NIH
Revitalization Act of 1993
and increased female
enrollment in clinical
trials, sex-based reporting
and analysis of results
remains an area of
disparity

United States Government Accountability Office

GAO

Report to Congressional Requesters

October 2015

NATIONAL
INSTITUTES OF
HEALTH

Better Oversight
Needed to Help
Ensure Continued
Progress Including
Women in Health
Research

GAO-16-13




Drugs Removed From the Market

* 80% of drugs have been
removed from the U.S.
market due to a greater risk | :
of serious adverse reaction
iIn women compared to m

men -

Zopf et al, Euro J Clin Pharm 2008
Heinrich. US GAO-01-286R, 2001
Tharpe. J Midwif & Womens Health 2011



Adverse Effects of Drugs in Women

* The odds of an adverse drug reaction in
women is 50% greater than in men

* Women are more likely to be hospitalized due
to an adverse drug reaction

[RosePiTAL

D00D0O
00000

(I

Zopf et al, Euro J Clin Pharm 2008
Heinrich. US GAO-01-286R, 2001
Tharpe. J Midwif & Womens Health 2011



YOUR HEALTH

How 'Bad Medicine' Dismisses And
Misdiaghoses Women's Symptoms

March 27, 2018 - 12:15 PM ET

4+ Queue
Heard on Fresh Air
Download { ‘
| —
- ﬂ TERRY GROSS _ER_E§£!
Transcript
L

4




Some Good News....

* We recently examined subsequent citations of
the publications from our studies

2011-2012
American Journal of
Journal of ASnLr:raI: of SJLﬁM? Surgical Surgery
Surgery gery gery Research
2,347
articles

Xiao et al, JAMA Surgery March 2018



Sex Inclusive Research Received More

Citations

AL e 2.8 more
reporting

citations

Sex-based el g
statistical .
analysis citations

JSE L ® 2.6 more
discussion citations

Articles with
better sex
matching

received an

increase of 1

citation per
4.8% increase
in percentage
of sex matching
(95% Cl, 2.0%-
7.7%, P = .001)

Data reported as mean increase in citations



How Do We Fix This Problem?
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Increased Awareness




Increased Awareness

=8

MINUTES
Sundays 7/6c

#E0OMinutes

Feb 2014



Increased Awareness




National Institutes of Health

* Announced plans for a new policy in May 2014

* To require investigators “to report their plans for the
balance of male and female cells and animals in
preclinical studies in all future applications”

NIH to balance sex in cell
and animal studies

Janine A. Clayton and Francis S. Collins unveil policies to ensure that preclinical
research funded by the US National Institutes of Health considers females and males.

=)



Implementing Rigor and Transparency in NIH & AHRQ Research Grant Applications

Notice Number: NOT-OD-16-011

Key Dajes

Release Datg: October 9, 2015

Related Announcements
NOT-0OD-16-034
NOT-0OD-16-011
NOT-0OD-16-031
NOT-OD-16-012
NOT-0OD-16-005
NOT-0OD-16-004
NOT-OD-15-103
NOT-0D-15-102

Issued by

Mational Institutes of Health (NIH)
Agency for Healthcare Research and Quality (AHRQ)

Purpose

This notice informs the biomedical research community of updates to application instructions and review language intended o enhance the reproducibility of research findings through
increased scientific rigo Jhese updates will take effect for most* research grant applications (including small business and complex research grant applications) submitted
for due dates on or aftef January 25, 2016. }or research contracts, this policy will be effective for proposals received on/after January 25, 2016 and expected to result in contract awards in
Fiscal Year 2017 and b

Updates include:

- Revisions to application guide instructions for preparing your research strategy attachment
- Use of a new "Authentication of Key Biological and/or Chemical Resources" attachment
- Additional rigor and transparency guestions reviewers will be asked to consider when reviewing applications

These updates focus on four areas deemed important for enhancing rigor and transparency:

1) the scientific premise forming the basis of the proposed research,
2) rigorous experimental design for robust and unbiased results,

3) consideration of relevant biological variables, and

4) authentication of key biological and/or chemical resources.

The basic principles of rigor and transparency and the four areas of focus apply to the full spectrum of research, from basic to clinical. Investigators will need to consider how all four areas
apply to their proposed research. Likewise, reviewers will assess whether these areas have been appropriately addressed by the applicant through revised language defining the peer review
criteria.




NIH Study Sessions

* June 2016 — first NIH study sections with the new
requirements

* Consideration of sex as a variable is a score
deriving factor in the approach!

°* Example:

— “We will attempt to use all male mice since the
incidence of aneurysm development is higher in males
(80% vs 50%)” —June 2016

— “Since no known differences have been reported in

graft hyperplasia by sex, we will study only males”.
—Feb 2017

— “We will study male pigs” —June 2018
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Publications

Sex bias exists 1n basic science
and translational surgical research

Dustin Y. Yoon, MD, MS," Neel A. Mansukhani, MD," Vanessa C. Stubbs, MD,*
Irene B. Helenowski, PhD,” Teresa K. Woodruff, PhD,*" and Melina R. Kibbe, MD,** Chicago, IL.

Background. Although the Revitalization Act was passed in 1993 to increase envollment of women in
clinical irials, there has been [itle focus on wex dispanty in basic and translational research. We Juy pothe-
size that sex bins exists in surgical biomedical research.

Methods. Manuscripis from Annals of Surgery, American Jouwrnal of Surgery, JAMA Surgery,
Journal of Surgical Research, and Surgery from 2011 to 2012 were veviewed. Data abstracted
included study type, sex of the animal or cell studied, location, and fresence of sex-based wporting of
daf.

Results. Of 2,347 articles wviewed, 618 included antmals and/or cells. For animal ressanch, 22% of
the prublications did not specify the sex of the animals. Of the reports that did specify the sex, 80% of
prublications included omly males, 17 % only females, and 3% both sexes. A greater disparity existed in
the number of antmals studied: 16,152 (84 % ) male and 3,173 (16 % ) female (P < .0001). For cell
resarch, 76 % of the prublications did not specify the sex. !"J'f the papers that did ’:'P[riﬁ the sex, 71% of
prublications included only males, 21% only females, and 7% both sexes. Only 7 (1% ) studies reported
sex-based results. For prublications on femalefrevalent diseases, 44% did not report the sex studied. Of
those weports that specified the sex, only 12% studied female animals. Move international than national
(te, United States) publications studied only males (85% vs 71%, P = .04 ), whereas more national
prublications did not specify the sex (47 % vs 20%, P < 0001 ). A subanalysis of a single journal
showed that across thwe decades, the number of male-onky studies and usage of male animals has become
oTE rii';prmm* ower fime.

Condlusion. Sex bias, be it overt, inadvertent, situational, financial, or ignorand, exists in surgical
biomedical research. Because lomedical research serves as the foundation for subsequent clinical
resarch and medical decision-making, it is imperative that this disparity be addwssed because
conclusions derived from such studies may be specific to only one sex. (Surgery 2014;156:508-16.)

From the D.rfimwmi af "-mgﬁ\ Preventive "LIPdmnP and (statrics and fﬂnﬁmﬁ]gx and Women s
Health Research In i.I."E.[‘HIP Novthwestern University, Chicago, IL
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E questo avviene nonostante

IL FOTOVOLTAICO
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negli animali sia per le ferite ché possono riportare dalle collisioni con le imbarcazioni. Lo dice
fimec di Glasgow (International Marine Conservation Congress), Una soluzione potrebbe ven
dallimporre piis regole a quello che fin qui & stato considerato un turismo ecologico: si posso
stabilire per esempio distanze minime da rispettare tra barche e animali, limiti di velocita e 3
interdette. Ma anche questo non sembra sufficiente: a Bocas del Toro, Panama, dove queste
regole esistono, tra 2012 e 2013 sono morti almeno dieci delfini in una popolazione di circa 2508

The studies Kibbe and her ¢
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Journals

* Should require all authors to provide a
description of the sex studied for cell, animal
and human research

* |f only one sex is studied, justification of a
single-sex model should be required

* Would like ALL journals to require this

=)



Surgery Journal Editors Group (SJEG)

Joint Statement by the Surgery Journal Editors Group*

We, the editors of surgery journals, believe that conducting sex-inclusive biomedical
and clinical research is imperative to improving health outcomes of men and women.
Note that the word “sex” is being used rather than “gender”. Sex is the genotype by
which one is born and gender is the phenotype. It is the chromosomal sex of the
human, animal, tissue, or cell to which we are referring. Recent studies have shown
that the majority of biomedical research in the field of surgery and related topics is
conducted on male animals and male cells, even when studying diseases prevalent in
women.” Human clinical research suffers from a lack of sex-based reporting and sex-
based analysis of the results.23 Given these findings, the National Institutes of Health
has now asked that sex be considered as a biologic variable in all National Institutes of
Health-funded research.# As such, we support uniform, defined reporting of the sex
used for human, animal, tissue, and cell research in ALL manuscripts published in our
journals. If only one sex is studied, authors must include a justification statement as to
why a single-sex study was conducted. We also will require sex-based reporting and
analysis of data for all human, animal, tissue, and cell research. As a group, we will
require this among all our collective surgery journals.

*The Surgery Journal Editors Group is comprised of editors from 74 international,
surgery-related journals who meet once a year at the annual meeting of the American
College of Surgeons and discuss concerns common among surgery journals.

July 2018



Food & Drug Administration (FDA)

* Should require ALL New Drug Applications to
include the study of both sexes AND provide
sex-based reporting of the data

* Should require ALL clinical trials to balance
enrollment of men and women, AND conduct
sex-based reporting of the data

=)



FDA

FDA Report

FDA ACTION PLAN TO ENHANCE THE
COLLECTION AND AVAILABILITY OF
DEMOGRAPHIC SUBGROUP DATA

August 2014
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Women's Health Research Roadmap
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A Strategy for Science and Innovation to Improve The Health of Women

Since its inception, the FDA Office of Women's Health (0WH) has worked closely with FDA's centers to expand
existing research projects and foster new collaborations related to advancing the science of women's health. CWH
has also worked with other governmental agencies, academia, women's research organizations, and other
stakeholders to foster and facilitate research projects and scientific forums. These combinaed efforts have helped to
advance our understanding of women's health issues. They have furthered the development of new tools and
approaches for informing FDA decisions about the harm or the safety and effectivenass of FDA-regulated products
that are used not only by women, but by all Amencans.

The Women's Health Research Roadmap (Roadmap), outlined here, builds on knowledge gained from previously
funded research and is intended to assist OWH in coordinating future research activities with other FDA research
programs and with external partners. The Roadmap outlines priority areas where new or enhanced research is
needed. Although many critical women's health issues may warrant further examination, future OWH-funded
research should focus on areas where advancements will be directly relevant to FDA as it makes regulatory
decisions. The Roadmap creates strategic direction for OWH to help maximize the impact of OWH initiatives and

ultimately promote optimal health for wom
/&D\ 7 research priority goals

Research Priority Areas

1. Adwvance Safety and Efficacy: Advance the safety and efficacy and reduce the toxicity of FDA-regulated
products usad by women

2. Improve Clinical Study Design and Analyses: Improve clinical study design and conduct to better identify




Industry Funded Research

* Currently, there is no mandate or policy for
industry sponsored clinical trials.

°* The same guidelines that apply to government
funded research and clinical trials should

apply to inc
given that t
(~90%) of c

ustry sponsored clinical trials,
nese represent the majority

inical trials
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Government

®* Congressman Jim Cooper has proposed a new
bill: “Research for All Act of 2015”

* Requirements _
for both the Y JIM COOPER

Representing Tennessee’s Sth District

Connect With Me Online

FDA and NIH ! »0:0®

Cooper Bill Ensures Equality in Medical
Research

Newsletter Signup

Email

your@@email com submit
Jun 17, 2014 | Press Release

lying women ; new legislation would require it

WASHINGTON - US. Rep. Jim Cooper (TN-5) and U S Rep. Cynthia Lummis (WY-1) today
niroduced a tisan bill that would requi

the inclusion and separate analysis of both male and
female animals, tissues and cells in basic research conducted and funded by the National Institutes of
Haalth (NIH)

Why do we need
Bl Current law does not require researchers to The RESEARCH FOR ALL Act?

study female animals when conducting basic

medical research Most . . Studying

medical women is
research suggosied,
As researche Brigham and Women's locuses bt not | T
Hospital re aid, "Medical research that is — recuived. \
.
aither sex- or gender-neutral or skewed o male

et
physiology puts women at nsk for missed H disease: the #1 killer of all A jcans ‘!:

nitias for preven

n, iIncorract

Only 1/3 of subjocts -
diagnoses misinformed treatments  sicknass ,i " _/ in cordiod dinical
and even death trialy are women.

Only 308 of cardia Studing with wosds rapert suttomd by wa




Cosponsors: H.R.2101 — 114th Congress (2015-2016) All Bill Information (Except Text)
Sponsor: Rep. Cooper, Jim [D-TN-5] | Cosponsor statistics: 10 current - includes 1 original
Hide Facets AN * = QOriginal cosponsor Sort by First to Last j
Cosponsor Date Cosponsored
Party =
Rep. Lummis, Cynthia M. [R-WY-At Large]* 04/29/2015
Check all
[] bemacratic [9] Rep. Lofgren, Zoe [D-CA-19] 07/28/2015
[] Republican [1]
Rep. Delauro, Rosa L. [D-CT-3] 07/29/2015
Cosponsors by U.S. State or =1 ‘
Territory Rep. Schakowsky, Janice D. [D-IL-9] 11/18/2015
New York [4] Rep. Waters. Maxine [D-CA-43] 11/18/2015
California [2]
. Rep. Jeffries, Hakeem S. [D-NY-8] 11/18/2015
Connecticut [2]
Illinois (1] Rep. Nadler, Jerrold [D-NY-10] 12/09/2015
Wyoming [1]
Rep. Himes, James A. [D-CT-4] 05/13/2016
Rep. Rice. Kathleen M. [D-NY-4 09/06/2016
Rep. Velazquez, Nydia M. [D-NY-7] 09/06/2016




Summary

Sex matters!
Research is fraught with sex bias

Of manuscripts that stated the sex of the animal
or cell studied, 80% studied only males

Human surgical research needs better inclusion
of both sexes, and data should be reported and
analyzed by sex

Great need for increased awareness
Need for policy changes
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Conclusion
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