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My starting assumptions 
• Physicians should practice evidence-based medicine 

– Individual clinical expertise 
– External clinical evidence 

 
• Pregnant women are capable of autonomous decision-

making  
– trial participation 
– treatment 

 
• Pregnant women should have access to sound information 

and advice on the basis of which to make medical 
decisions for themselves and their fetuses 
 

• Pregnant women care about fetal well-being 



My conclusions 

• The automatic exclusion of pregnant 
women from research potentially harms 
women and their fetuses. 
 

• The responsible inclusion of pregnant 
women in research potentially benefits 
women and their fetuses. 
 



Children 
 “Children cannot be regarded simply 

as ‘little people’ pharmacologically. 
Their metabolism, enzymatic and 
excretory systems, skeletal 
development and so forth differ so 
markedly from adults' that drug tests 
for the latter provide inadequate 
information about dosage, efficacy, 
toxicity, side effects, and 
contraindications for children.” 

 
 Capron A. Clin Res. 1973; 21: 141-50. 

 



Women 
 “Women are not simply ‘men with 

estrogen’. Women differ 
systematically from men in many 
ways, including in their genetics, 
metabolism, behavior, and social 
determinants of health. Female–male 
health differences may be due to ‘sex’ 
(ie, sex-linked biology), ‘gender’ (ie, 
socially-structured relations), or 
both.” 
 

 Giacomini M, Baylis F. Clin Res. 2003: 3, 12-5. 

 



Pregnant women 
 “Pregnant women are not just 

women with bigger bellies.  
Physiological changes during 
pregnancy such as increased 
plasma volume, body weight, body 
fat, metabolism and hormone 
levels preclude the extrapolation 
of data about dosing and safety 
(from men and non-pregnant 
women) to pregnant women.” 

  
 Baylis F. Nature 2010;465: 689-90.  

 
 



Reasons for inclusion 
• Develop effective treatment for women 

during pregnancy 
• Promote fetal safety 
• Reduce harm from suboptimal care 
• Allow access to benefits of research 

participation 
 

 Lyerly, A.D., Little, M.O., and Faden, R.R. Hastings Center Report 2008; 8(6) 

 



Outline 

• Where are we? 
• Where should we be? 
• How can we get 

there?  
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Some facts 
• Most drugs are not studied in pregnant 

women 
• Most drugs are not labeled for use during 

pregnancy 
• Most pregnant women (64%) take one or 

more prescribed medications for chronic 
medical conditions or acute problems 

 
 Goldkind SF, Sahin L, Gallauresi B. 2010 NEJM 362(24): 2241-43. 
 Daw JR, Mintzes B, Law MR, Hanley GE, Morgan SG. 2012 Clin Ther 34(1): 239-249.  



Drugs: Not for use in pregnancy 
• OTC: “If pregnant or breast-feeding, ask a 

health professional before use.” 
• Product monograph: “The effect of 

pregnancy on the pharmacokinetics and 
pharmacodynamics of XXX has not been 
studied.” 

• Physicians' Desk Reference: “Use in 
pregnancy is not recommended unless 
the potential benefits justify the potential 
risks to the fetus.”  



The problem 

• “Physicians caring for pregnant women 
have very little information to help them 
decide whether the potential benefits to 
the mother outweigh the risks to the 
fetus.” 
 
 

  
 Koren, Pastuszak, and Ito. NEJM 1998; 338:1128-1137 

 
 



Exclusion from clinical trials 
• Majority of 

information is from: 
– Animal studies 
– Case reports 
– Registries  
– Retrospective 

exposure studies 
– Meta-analysis 

 



The problem 

• “The effort to protect a small number of 
fetuses from research-related risks 
places a greater number of fetuses and 
women at risk from unstudied clinical 
interventions, and from lack of 
therapeutic options.” 
 
 

 Goldkind SF, Sahin L, Gallauresi B. 2010 NEJM 362(24): 2241-43. 



SSRIs during pregnancy 
• “The controversy surrounding 

antidepressants and pregnancy” 
 Anne Kingston, April 20, 2013 Maclean’s 

http://www2.macleans.ca/wp-content/uploads/2013/04/MAC02_PREGNANTMERGEwww.jpg


Bartram vs GlaxoSmithKline 
• Faith Gibson (Surrey BC) prescribed Paxil 

(SSRI) in December 2002 
• Became pregnant, asked Dr about 

continuing Paxil during pregnancy; told “100 
% safe” 

• Daughter, Meah Bartram, born September 
2005 with hole in heart 

• 2 weeks later, Health Canada and GSK issued 
advisory: Paroxetine taken in first trimester 
may pose “an increased risk” of 
caridovascular defects 



Paroxetine 



Some facts 
• Most of the time, drugs 

are not studied in 
pregnant women.  

• Most drugs are not 
labeled for use during 
pregnancy 

• Most pregnant women 
(64%) take one or more 
prescribed medications 
for chronic medical 
conditions or acute 
problems 

• Animal studies dating to the 
early 80s link SSRIs with 
increased risk of birth 
defects 

• Pregnant women not 
allowed to participate in 
RCTs 

• Epidemiological, or  
population, studies show 
risk of harm 

• SSRIs not approved for use 
in pregnancy 

• SSRIs top-prescribed drugs 
in pregnancy 



Motherisk vs its critics 
• Depression during 

pregnancy is a greater risk 
to pregnant woman and 
fetus than SSRIs 

• Health Canada’s 2005 
Paxil advisory “based on 
small non-peer reviewed, 
unpublished studies” 

• 2010 Motherisk report 
found no increased risk of 
neonatal heart defects 

• “the benefits of [SSRI] 
therapy far outweigh the 
potential minimal risks” 

• There is no good data 
suggesting that untreated 
depression is more 
dangerous to pregnant 
woman and fetus than SSRIs 

• Clinical depression during 
pregnancy  is a serious 
concern, but there are less 
risky effective treatment 
options 



Impact on pregnant women: 
H1N1 vaccine 

• Public health authorities in Canada initially 
recommend adjuvanted H1N1 vaccine for 
everyone (including pregnant women) 
 
 
 
 

• Change in plan – prior to 20 weeks should take 
unadjuvanted vaccine 
 

http://vactruth.com/wp-content/uploads/2009/12/Pregnancy-and-Vaccines-Are-they-Safe.jpg
http://www.insurancehubavenue.com/wp-content/uploads/2009/11/health-insurance-pregnant-women.jpg


Seasonal influenza  
unadjuvanted vaccine 

• Unadjuvanted seasonal flu vaccine has 
been used in the US and Canada in 
pregnant women since the 1950s. 

• Recommended for use by all women who 
are or will be pregnant during the 
influenza season (based on observational 
data, not clinical trials) 
 





Seasonal influenza: 
adjuvanted vaccine 

• No pregnant women enrolled 
• “No adverse outcomes” in pregnant women 

inadvertently immunized 
• Retrospective analysis (1991-2009) MF59 

exposure during pregnancy not associated 
with increased proportion of abnormal 
outcomes compared with unadjuvanted 
vaccines 

 Vaccine 2010 28:1877-80 

 



H5N1 influenza: 
adjuvanted vaccine 

• Studies with several adjuvanted vaccines 
– Alum 
– MF59 
– AS03 

• No pregnant women enrolled 
• “No adverse outcomes” reported in 

pregnant women inadvertently 
immunized 



At the time of H1N1 what did we 
‘know’ about vaccines? 

• Unadjuvanted seasonal vaccine 
– “safe and effective” (mostly observational data) 

 
• Adjuvanted seasonal vaccine 

– (MF59) “no adverse outcomes” reported in pregnant women 
inadvertently immunized while pregnant 

– Retrospective analysis from 1991-2009 
 

• Adjuvanted H5N1 vaccine 
-   (Alum; MF59; AS03) “no adverse outcomes” reported in 

pregnant women inadvertently immunized while pregnant 
 

• Adjuvanted H1N1 vaccine 
– (AS03) tested in 45,000 with no serious adverse events 

reported  
 



H1N1 influenza 
• “Unadjuvanted vaccine is recommended 

for use by pregnant women”  
• “Although there is no evidence that 

adjuvanted vaccine is unsafe for pregnant 
women, this kind of vaccine hasn’t been 
tested in pregnant women, so 
unadjuvanted vaccine is the first choice 
for pregnant women.” 



• Where are we? 
• Where should we be? 
• How can we get 

there?  



Responsible inclusion 
• If pregnant women are going to use 

drugs, then we need to study the drugs in 
this patient population. 

• “Need to make reasoned decisions about 
risk in pregnancy” 

• “Need to take responsible and calculated 
risks in order to garner evidence, lest we 
visit more risk on more people in the 
future.” 



Responsible inclusion 
• Wrong to tolerate the status quo where 

clinicians care for patients without 
evidence of safety and efficacy 

• Need to include pregnant women in 
clinical trials, including Phase I trials 

• Important to shift the burden of 
justification from inclusion to exclusion 



 It was suggested that the assumption 
should be one of inclusion, unless the 
sponsor of the drug has a compelling 
argument not to include them. 
Françoise Baylis, Professor at the 
Faculty of Medicine at Dalhousie 
University, made the observation that 
“[p]regnant women get sick and sick 
women get pregnant”, and that they 
deserve the same level of evidence-
based healthcare as any other 
Canadian. 

Senate Standing Committee on Social 
Affairs Science and Technology 



 The committee feels it is 
necessary to require that 
drug developers test their 
drugs in a population that 
is reflective of who could 
reasonably be expected to 
consume that product, 
should it obtain market 
approval. 

Senate Standing Committee on Social 
Affairs Science and Technology 



 … greater emphasis must be 
placed on testing a 
candidate drug’s safety and 
efficacy in groups that 
reflect those who can 
reasonably be expected to 
consume the drug once it 
becomes marketed to the 
general population.  

Senate Standing Committee on Social 
Affairs Science and Technology 



• Where are we? 
• Where should we be? 
• How can we get 

there?  



Ending the knowledge gap 
• Pursue innovative study designs 
• Develop more nuanced research regulations 
• Alter labelling to more effectively communicate 

evidence-based guidance to medication use in 
pregnancy 

• Establish an Institute of Medicine working group 
to issue a report on the under-representation of 
pregnant women in research 

• Create incentives for inclusion of pregnant 
women in biomedical research 

 http://secondwaveinitiative.org/Case_Statement.html 
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Create incentives for inclusion of 
pregnant women in biomedical 
research 
 



Barriers to inclusion 
• Manufacturers (Pharma) 
• Regulators (Health Canada, FDA) 
• Research sponsors (CIHR, NIH, MRC) 
• Oversight organizations (PRE, OHRP) 
• Research ethics guidelines/legislation (TCPS-2;  
    45 CFR 46 Subpart A) 
• Research ethics review committees (REBs)  
• Researchers 
• Clinicians 
• Participants 
• General public (beliefs, customs, practices) 
 



Incentives for inclusion 
• Manufacturers: Protect from tort liability. 

Provide data exclusivity. Prohibit off-label 
prescribing 

• Regulators: For research involving additional 
risks to the fetus, index levels of risk to the 
severity of need. 

• Research sponsors: Make research in 
pregnancy a funding priority – expand 
funding for cohort registries, case-control 
surveillance studies. 



Incentives for inclusion 
• Oversight organizations: Presume inclusion and 

provide clear criteria for managing risk; clear 
criteria for exclusion 

• REBs: No boiler-plates 

• Researchers: Justify exclusion 

• Clinicians: Educate about preventive medicine for 
themselves and their patients. 

• Research participants: Increase public awareness. 

• Public: Time …. 



Develop more nuanced research 
regulations 
 



TCPS-2 Article 4.3 
Women shall not be 
inappropriately 
excluded from 
research solely on 
the basis of their 
reproductive 
capacity, or because 
they are pregnant or 
breastfeeding 



TCPS-2 Application 
… REBs shall take into 
account foreseeable 
risks and potential 
benefits for the woman 
and her embryo, fetus 
or infant, as well as the 
foreseeable risks and 
potential benefits of 
excluding pregnant … 
women from the 
research. 

 

    Application:  
 Researchers should 

not exclude women 
from research on the 
basis of their 
reproductive 
capacity, or their 
pregnancy, or 
because they are 
breastfeeding, unless 
there is a valid reason 
for doing so. 
 



Risk/benefit assessment 
• Nature and severity of the disease 
• Availability and results of previous nonclinical 

data on pregnant and nonpregnant women 
• Results from clinical data 
• Availability of alternative therapies and 

knowledge of associated risks 
• Stage of pregnancy in relation to overall 

development of fetus 
• Potential for harm to woman, fetus, or child 
  
 Health Canada Guidance Document Jan 2012 

 



CIOMS: Guideline 17 
• “Pregnant women should be presumed to 

be eligible for participation in biomedical 
research. Investigators and ethical review 
committees should ensure that 
prospective subjects who are pregnant are 
adequately informed about the risks and 
benefits to themselves, their pregnancies, 
the fetus and their subsequent offspring, 
and to their fertility.” 



UNAIDS/WHO Guidance 
document: Guidance Point 9 

• Researchers and trial sponsors should include 
women in clinical trials in order to verify safety 
and efficacy from their standpoint, including 
immunogenicity in the case of vaccine trials, 
since women throughout the life span, 
including those who are sexually active and may 
become pregnant, be pregnant, or be breast-
feeding, should be recipients of future safe and 
effective biomedical HIV prevention 
interventions.  



UNAIDS/WHO Guidance 
document: Guidance Point 9 

• During such research, women should 
receive adequate information to make 
informed choices about risks to 
themselves, as well as to their foetus or 
breastfed infant, where applicable.  

• …women should be viewed as 
autonomous decision-makers, capable of 
making an informed choice for 
themselves and for their foetus or child.  
 



Pursue innovative study designs 
 
 



Two options 
• Stand-alone Phase I trials 

concurrent with Phase III trials 
 

• Phase I trials embedded into late 
Phase II or Phase III trials 
 
 
 

 Baylis, F. and Halperin S. Clinical Investigation 2012 

 

http://images.google.ca/imgres?imgurl=http://scopeblog.stanford.edu/pregnant woman.jpg&imgrefurl=http://scopeblog.stanford.edu/archives/2009/11/&usg=__YIinJRxdmYRRLFxS8NIkk6nsMqw=&h=500&w=333&sz=74&hl=en&start=2&um=1&tbnid=H6ycqBSCzHta_M:&tbnh=130&tbnw=87&prev=/images?q=research+involving+pregnant+women&hl=en&rlz=1T4GGLL_enCA300CA300&sa=N&um=1


Phase 1 Phase 2 Phase 3 

20 - 80 

Option 1 

100’s 1000’s 

Phase 1 Phase 2 Phase 3 

20 - 80 100’s 1000’s 

Phase 4 



Phase 4 Phase 1 Phase 2 Phase 3 

20 - 80 

Option 2 

100’s 1000’s 

Phase 1 

20 - 80 



Responsible inclusion of  
pregnant women in research 

• Promote the inclusion of pregnant women in 
vaccine research among all relevant parties 
– Presumed eligible for research participation 
– Presumed autonomous (able to make informed 

decisions) 

• Create incentives for inclusion 
• Develop more nuanced research guidelines 
• Pursue innovative study designs 



Read our Blog 
Impact Ethics.ca 
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