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Developing a systematic approach to safer medication use
during pregnancy: summary of a Centers for Disease Control
and Preventioneconvened meeting
Cheryl S. Broussard, PhD; Meghan T. Frey, MA, MPH; Sonia Hernandez-Diaz, MD, DrPH; Michael F. Greene, MD;
Christina D. Chambers, PhD, MPH; Leyla Sahin, MD, FACOG; Beth A. Collins Sharp, PhD, RN, FAAN;
Margaret A. Honein, PhD, MPH
To address information gaps that limit informed clinical decisions on medication use in
pregnancy, the Centers for Disease Control and Prevention (CDC) solicited expert input
on a draft prototype outlining a systematic approach to evaluating the quality and
strength of existing evidence for associated risks. The draft prototype outlined a process
for the systematic review of available evidence and deliberations by a panel of experts to
inform clinical decision making for managing health conditions in pregnancy. At an
expert meeting convened by the CDC in January 2013, participants divided into working
groups discussed decision points within the prototype. This report summarizes their
discussions of best practices for formulating an expert review process, developing ev-
idence summaries and treatment guidance, and disseminating information. There is
clear recognition of current knowledge gaps and a strong collaboration of federal
partners, academic experts, and professional organizations willing to work together
toward safer medication use during pregnancy.
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defects with the Treating for Two: Safer
Medication Use in Pregnancy initiative.1
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health by enhancing informed clinical
decisions about management of common
conditions during pregnancy and the
reproductive years. NCBDDD engaged
colleagues in other relevant areas of
CDC as well as partner federal agencies,
academic institutions, professional
societies, and consumer organizations to
develop and advance this initiative.

Medication use is common and
prevalence of use during pregnancy is
increasing.2 However, the vast majority
of maternal medications have an
undetermined risk for birth defects or
other adverse fetal outcomes because
they have not been adequately studied in
human pregnancy.3 An earlier report
from CDC established the urgent need
for “a panel of experts to set priorities
and standards, interpret data, and make
recommendations” regarding medication
use during pregnancy.4 The results from
an expert review could be used by health
care providers to inform prescribing
decisions, and this information would
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FIGURE
Proposed flow diagram of expert review panel model
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also be shared with the Food and Drug
Administration (FDA) for their review.
In early 2012, in partnership with
relevant federal agencies and academic
experts, CDC formed a steering
committee tasked with planning a
meeting of experts to discuss a concrete
plan for moving forward with a
systematic approach, including an
evidence review, for promoting safer
medication use in pregnancy.

Prototype
In consultation with steering committee
members, CDC scientists drafted a pro-
totype for a formal review process to
evaluate the quality and strength of
existing evidence for embryonic/fetal
and perinatal risks associated with
medications used to treat medical con-
ditions among reproductive-age women.
This proposed review process includes 2
primary components: an evidence syn-
thesis based on systematic reviews, and
evidence review and guidance develop-
ment via an independent panel of clin-
ical, public health, and prevention
experts (Figure).

On Jan. 28-29, 2013, the Division of
Birth Defects and Developmental Dis-
abilities of NCBDDD convened the
Treating for Two: Safer Medication Use
in Pregnancy meeting to seek expert
advice on the draft prototype toward its
initiative. The meeting brought together
66 experts from academic institutions,
professional organizations, and federal
agencies (Appendix). The group included
persons with backgrounds representing
diverse expertise in the fields of
teratology, maternal-fetal medicine,
developmental toxicology, pharmacoepi-
demiology, perinatal psychiatry, system-
atic review methodology, bioethics, and
others, including developers of existing
teratogen information resources, such as
REPROTOX, TERIS, and Briggs Drugs
in Pregnancy and Lactation.5-9 In this
report, we have synthesized the meeting
discussions around the components of
the proposed review process.

Conference summary
Priority setting
Experts within the priority setting
workgroup were tasked with developing
SEPTEMBER 2014 American Journal of Obstetrics & Gynecology 209
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criteria by which a maternal condition
could be selected for expert review to
develop treatment guidance. Guiding
prioritization of conditions for expert
review would be an emphasis on the
clinical utility and anticipated public
health impact of resulting guidance.
Assessment of the potential public health
impact includes consideration of the
prevalence of the condition among
reproductive-age women, the frequency
of medication use for the condition
among pregnant and reproductive-age
women, the severity of the condition
being treated, and the potential conse-
quences of no pharmacotherapy.

Suspicion of adverse fetal effects based
on animal studies or clinical data should
also be a factor in assessing the likely
public health impact of prioritizing a
particular condition. Some maternal
conditions likely to be prioritized based
on these principles include maternal
infections, asthma, depression/anxiety,
allergies, thyroid disorders, nausea and
vomiting of pregnancy, diabetes, seizure
disorders, and migraines.10-19 While all
are important, the expert review panel
could consider the criteria above in
determining how to best prioritize
these conditions for review. It would
be important for the expert review
panel to prioritize maternal conditions
for which guidelines for treatment in
pregnancy are lacking or for which
current guidelines fail to provide
adequate direction.

To provide information that is most
useful to clinicians, it would be impor-
tant to prioritize maternal conditions for
which there are at least 2 treatment op-
tions (one comparator could be no
medication treatment if that is a plau-
sible option) that can be compared in
terms of relative safety or risk for use
during pregnancy. In addition, when
possible, the expert review panel would
need to consider both the current use
and projected future use of specific
medications, such that some guidance
can be provided in a timely manner for
medications with rapidly increasing use.

The expert review panel couldmeet an
important need by prioritizing the evi-
dence review for medications used to
treat those acute or chronic maternal
210 American Journal of Obstetrics & Gynecology
conditions that pose the most chal-
lenging treatment decisions to clinicians
providing health care to women just
before and during pregnancy. Surveys of
obstetricianegynecologists and other
health care providers could be used to
evaluate the greatest perceived needs by
clinicians either for conditions lacking
guidance or for those which clinicians
indicate the available guidance is inad-
equate. This information should be
factored into prioritization decisions.
In addition, professional groups repre-
senting both health care providers
and consumers could be afforded the
opportunity to nominate specific
maternal conditions for consideration
for review to ensure that there is a spe-
cific mechanism for input from these
key stakeholders.
The primary outcomes of interest to

be evaluated by the expert review panel
would be perinatal outcomes including
preterm birth, fetal death, structural
birth defects, poor fetal growth, and se-
vere adverse maternal events. In addi-
tion, the review would consider the
potential role of medication exposures in
pregnancy on developmental disabilities
and neurocognitive and behavioral ef-
fects if there are published studies on
which to base such an evaluation. While
many studies will be outcome specific,
the endpoint of interest remains the
overall relative safety or risk of specific
treatment options during pregnancy,
and casting a broad net for outcomes
would result in an evidence summary
that more closely addresses this key
question.

Systematic review
Under the proposed approach, once a
condition has been selected for review, a
formal review process to assess the
maternal and fetal effects of exposure to
medications used to treat the condition
would be conducted. The review would
encompass evaluations of the quality and
strength of existing evidence. Reviews
could be conducted by an independent
systematic review team with oversight
from designated expert panel members.
The systematic review of evidence

would include all medications used to
treat the selectedmaternal condition and
SEPTEMBER 2014
potentially a review of delayed treatment
or no treatment if these are viable op-
tions for a specific condition. For each
medication identified, all available evi-
dence would be reviewed. In addition, all
medications commonly used, including
those used off-label, for the selected
maternal condition should be consid-
ered for review. Some reviews are likely
to include an entire class of medications,
but whenever possible, individual med-
ications should be evaluated separately
because risks to the fetus can vary within
a given class of medications.20

We expect that the adequacy and
amount of information for each medi-
cation will vary widely; information will
be occasionally limited and frequently
incomplete. However, the adequacy of
data would not modify the established
priorities because the assessment of the
quantity, quality, and consistency of
available information would be a valu-
able contribution of the review process.
A brief report, such as a State of Science
review concluding that data are lacking,
would be informative in itself and would
identify knowledge gaps and future lines
of research. Once the review process for
all medications for a given condition is
completed, a surveillance system could
be maintained to systematically monitor
publications and prompt an update of
the initial review after an appropriate
number of years. Length of time until re-
review would vary depending on such
factors as emerging public health con-
cerns, new publications, or newly mar-
keted medications to treat the condition.

Systematic reviews should utilize all
publicly available information and not
be limited to peer-reviewed publications.
However, unpublished or gray literature
should be considered very carefully. In
all cases, publication bias should be
considered.21

It is crucial to consider in vitro,
in vivo, and animal studies in addition to
human data. This is especially important
in the early postmarketing period for a
drug when data from nonclinical studies
might be all that is available. These data
can be obtained from publications, drug
labeling, FDA reports, background doc-
uments for advisory committees, and
direct cooperation with pharmaceutical
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companies. Moreover, given that the
number of pregnant women evaluated in
preapproval randomized trials is often
insufficient to evaluate the fetal risk,
most human data will likely come from
the postmarketing setting.

While data from case reports and case
series can offer clues, except for select
major teratogens (eg, thalidomide), valid
information on human fetal safety will
most likely come from epidemiologic
studies such as cohort (eg, pregnancy
registries) and case-control designs.
Although these observational studies
lack randomization and blinding, they
can be informative if adequately
designed and carefully conducted,
particularly when evaluating unintended
medication effects or identifying safety
signals.

The systematic review team would
abstract and summarize data for
different study types (animal vs human),
individual study designs (eg, controlled
vs observational), and different out-
comes for each study. Standardized
abstraction forms would be developed
to define a set of quality standards for
information to be systematically ab-
stracted for each study reviewed. Data
abstracted should include a set of critical
elements that would allow for the eval-
uation of level of risk of exposure and
quality of information, with or without
quality scores quantification. When
possible, absolute risks and risk differ-
ences should also be abstracted or
estimated.

All sources of information could be
combined qualitatively by separately
summarizing animal and human data. In
addition, evidence could be synthesized
quantitatively. Metaanalyses would allow
the estimation of pooled relative risk
estimates when the study designs and
outcomes among individual studies are
relatively homogeneous.

The collective body of evidence would
be appraised. Established grading and
weighting systems for the body of
evidence (eg, GRADE approach22,23)
consider multiple domains: direction
(strength of association), quantity/quality
of data to inform it (precision/biases),
and consistency (studies pointing in each
direction).
While integration of all the domains
on a final scale to inform recommenda-
tions seems appealing, assigning weights
might be challenging, particularly in the
presence of conflicting results. In addi-
tion, mechanical evaluation and over-
simplification might result in incorrect
conclusions. As we have learned from
existing systems (eg, pregnancy cate-
gories for FDA labeling), simple scores
cannot adequately capture or convey the
level of complexity inherent in these
summaries.3,24-27

Comparative safety approaches may
address an important clinical question,
namely, “which medication has the best
risk vs benefit profile to treat a given
condition?” However, assessment of
comparative safety is often difficult, and
reliance on evaluation of uncontrolled or
nonrandomized data may lead to incor-
rect guidance.

Guidance development
Meeting participants considered
whether the expert review panel should
develop guidelines, guidance, or treat-
ment recommendations for the condi-
tions reviewed, or if it should restrict its
scope to summarizing and grading the
body of evidence. In the latter scenario, a
professional society or societies could
build on the evidence summary to
develop specific treatment guidelines.
There are examples of the CDC devel-
oping guidelines or recommendations in
collaboration with external partners for
several key issues of public health
importance such as the Recommenda-
tions of the Advisory Committee on
Immunization Practices,28,29 and
guidelines for diagnosis and treatment
of sexually transmitted infections,30

and prevention of intrapartum vertical
transmission of group B streptococcus.31

No recommendations should bemade
in the absence of clear evidence. How-
ever, if there is clear evidence to support
a recommendation, directive guidelines
with action statements such as “clini-
cians should do this” might be war-
ranted. Meeting participants considered
how the expert panel could formally
evaluate available evidence to develop
guidelines. Alternative options discussed
for data review included a “Delphi”
SEPTEMBER 2014 Am
method32 similar to that used for the
TERIS online database6,7 and a more
formalized system such as that used by
the US Preventive Services Task Force.33

A rigid grading system probably would
not provide adequate flexibility for
individual clinical decision making
during pregnancy.

Any assessment of safety must take
into account the severity of the maternal
condition, the potential severity and
frequency of adverse outcomes, and how
potential adverse events are likely to be
influenced by dose and timing of expo-
sure (relative to gestational age). If the
available data were not compelling, a less
directive summary could be written to
address the data that are available and
could emphasize current gaps in
knowledge that prevent a more pre-
scriptive or definitive guideline. If the
quantity or quality of data are inadequate
to direct what medication should be
used, but there are adequate data to state
what should not be used, based on
clearly defined safety findings, that
definitive statement would be helpful to
clinicians. Absent adequate data, there
should not be an obligatory ranking of
medications; individual clinicians
should make these specific treatment
decisions.

Statements written in collaboration
with clinical and professional societies
would promote harmonized treatment
guidelines among partner groups for
each condition examined. The CDC
could partner with specific professional
societies to develop guidelines based on
the evidence summaries adopting a
model similar to the group B strepto-
coccus guidelines published jointly by
CDC, the American Congress of Obste-
tricians and Gynecologists, and the
American Academy of Pediatrics.31,34,35

Meeting participants generally agreed
that the expert review process would
focus on fetal and maternal safety;
however, final treatment guidelines
would also need to consider pharma-
cokinetics/pharmacodynamics and effi-
cacy in pregnant women. Assessments
of effectiveness of a product used during
pregnancy as a routine part of the ex-
pert review process will likely be beyond
the scope of this project. Decisions
erican Journal of Obstetrics & Gynecology 211
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TABLE
Suggested dissemination products by target audience
Variable Health care providersa Patients/consumers Both audiences

Products Brief abstract with focused “top line”
message reflecting critical information

CDC podcast or video 1-page overview document
or At-a-Glance piece

Joint letter from CDC and professional
organizations

Guest blog or expert commentary on pregnancy-
related websites such as WhatToExpect.com,
MarchOfDimes.com, MotherToBaby.org

Key messages and FAQs Case studies/stories

Announcement via listservs Article included in pregnancy-related week-by-week
newsletter

Provider toolkits

Medscape Expert Commentary available
online

Clinical Decision Support Tools

Potential
channels

Online or mobile applications36,37 Popular internet search engines (eg, Google,
YouTube)

CDC website

Continuing education credit modules Pregnancy-related week-by-week newsletter Email blast to key partners

Electronic health/medical records (for
Clinical Decision Support Tools)
Presentations at annual professional
conferences

Brief message to be included in mobile or social
media initiatives targeting expectant parents (eg,
Text-4-Baby, Facebook, Twitter)

CDC, Centers for Disease Control and Prevention; FAQ, frequently asked question.

a Health care providers include primary care physicians, obstetrician-gynecologists, and physician specialists such as maternal fetal medicine or psychiatrists, as well as certified nurse midwives,
nurse practitioners, and pharmacists.
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regarding the final assessment will have
to balance completeness with feasibility
of reviewing this additional body of
literature.

The expert review panel might work
best as an independent entity that could
consult externally for technical and
organizational support as needed. A
chairperson or co-chairs could preside
over the expert review panel. It is
important that members of the expert
review panel sign disclosure statements
to certify that they have no potential
conflicts of interest that could bias
conclusions or even give the appear-
ance of bias. There would probably
need to be a full-time staff to manage
the work of drafting evidence sum-
maries or guidance as well as rotating
volunteers assigned as liaison repre-
sentatives of their agencies or profes-
sional societies.

Details of the composition of the
expert review panel to address different
conditions and duration of service for
individuals to provide adequate
212 American Journal of Obstetrics & Gynecology
continuity and institutional memory
would need further discussion. Appro-
priate attention to potential legal impli-
cations of guidance must include the fact
that there will inevitably be parties who
try to establish the guidance as the
standard of care in medicolegal liability
cases, and others who sue to have them
overturned if they disagree with the
contents of the guidance.
Communication and collaboration

between the expert review panel and the
FDAwould be needed. FDA may be able
to share safety data with the expert re-
view panel, and findings from the panel
would help to inform FDA’s regulatory
actions, such as product labeling re-
visions, drug safety communications,
and risk evaluation and mitigation
strategies.

Dissemination
A crucial step toward safer medication
use in pregnancy is the dissemination of
the final evidence summaries or guidance
to targeted audiences, namely health care
SEPTEMBER 2014
providers and women of reproductive
age. The main objective guiding dissem-
ination efforts would be to provide the
very best evidence possible in a way that
supports empowerment through shared
decision making. We anticipate that
health care providers would serve in an
implementation role largely for pre-
scription medications but also for over-
the-counter medications.

The primary information to be
disseminated to all audiences would be
the guidance developed by the expert
review panel. Dissemination and imple-
mentation efforts should be directed
toward a wide range of health care pro-
viders as well as patients and consumers,
but the content and approach should
differ. This information should convey
credibility and should be tailored to each
specific audience to increase accessibility
to reliable information about treatment
options for maternal conditions during
pregnancy.

For instance, evidence summaries
quantitatively comparing different
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treatment options would be important
for health care providers, whereas this
technical information could be trans-
lated more simply for patients by sug-
gesting questions women should ask a
health care provider, such as “What will
happen if I take/do not take this medi-
cation during pregnancy?” or “Is there a
safer medication that I should take
instead or another alternative to manage
my condition?”

Key messages should be nuanced in
such a way that they are informative and
factual, while not alarmist. The target
audience should expand beyond women
to include individuals close to them,
including their parents and partners.
Irrespective of the audience, the message
should be kept simple, and audience
testing will be important. For today’s
audience, dissemination through elec-
tronic media is key; therefore, any
guidance developed would be most
helpful if posted and readily available to
health care providers and the public
electronically.

Because of its leadership and coordi-
nation of the broader Treating for Two:
Safer Medication Use in Pregnancy
initiative, and given its staff with tech-
nical expertise in health communica-
tion, CDC could lead dissemination
efforts of the expert review panel’s
guidance and could offer technical
support for communication and
dissemination activities. A comprehen-
sive multistage communication plan
devised by CDC in collaboration with
relevant partner groups would be
important. Ongoing collaboration with
professional societies on dissemination
efforts would help to extend the reach of
the expert review panel’s guidance. It is
anticipated that each relevant partner
group would actively participate in the
dissemination of panel guidance, in
whichever format is most appropriate
for their respective constituents. In
particular, this information is expected
to be especially useful to FDA in its
role as the regulatory agency for
medications.

Several potential dissemination stra-
tegies by intended audience were dis-
cussed (Table). Formative research with
both health care providers and patients
will allow us to assess the knowledge,
attitudes, practices, and access to
information about medication use
during pregnancy and help to inform
the translation of the expert review
panel’s guidance into messaging
appropriate to all audiences.

Conclusion
A multidisciplinary panel of experts pro-
poses the involvement of all stakeholders
in the development of a strategy to prior-
itize, synthesize, evaluate, and disseminate
the body of evidence on the comparative
safety of different therapeutic strategies for
the treatment of conditions in pregnant
women of the highest clinical and public
health relevance. -
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