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a  b  s  t  r  a  c  t

The  Division  of  Microbiology  and  Infectious  Diseases  at  the  National  Institute  of  Allergy  and  Infectious
Diseases,  National  Institutes  of  Health  organized  a series  of  conferences,  entitled  “Enrolling  Pregnant
Women  in  Clinical  Trials  of  Vaccines  and  Therapeutics”,  to  discuss  study  design  and  the  assessment  of
safety  in  clinical  trials  conducted  in  pregnant  women.  A panel  of  experts  was  charged  with  developing
guiding  principles  for  the  design  of  clinical  trials  and the  assessment  of  safety  of  vaccines  during  preg-
nancy.  Definitions  and  a  grading  system  to  evaluate  local  and systemic  reactogenicity,  adverse  events,
and other  events  associated  with  pregnancy  and  delivery  were  developed.  The  purpose  of  this  report  is
to  provide  investigators  interested  in  vaccine  research  in  pregnancy  with  a  basic  set of tools  to  design
and implement  maternal  immunization  studies  which  may  be  conducted  more  efficiently  using consis-
tent  definitions  and  grading  of  adverse  events  to  allow  the  comparison  of  safety  reports  from  different
trials.  These  guidelines  and  safety  assessment  tools  may  be modified  to  meet  the  needs  of  each  particular
protocol  based  on  evidence  collected  as  investigators  use  them  in  clinical  trials  in different  settings  and
share their  findings  and  expertise.
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1. Introduction

Pregnant women and newborns are at increased risk for com-
plications from infectious diseases. Vaccination during pregnancy
can provide protection for mothers and infants against serious and
potentially fatal infectious diseases. Worldwide, pregnant women
routinely receive tetanus vaccine to prevent maternal and neonatal
tetanus [1]. In the United States (U.S.) and other countries, vac-
cination against influenza is recommended during pregnancy to
prevent complications in the mother and infants [2–4]. In 2012,
the Advisory Committee on Immunization Practices (ACIP) to the
Centers for Disease Control and Prevention (CDC) recommended
vaccination of all pregnant women during each pregnancy with the
adult formulation of the tetanus, diphtheria and pertussis vaccine
(Tdap) [4–6]. In the U.S., other inactivated vaccines, such as pneu-
mococcal vaccine, are recommended for pregnant women  when
the benefits outweigh theoretical risks (e.g., outbreaks, travel, high
risk or occupational exposures). Live vaccines are generally con-
traindicated during pregnancy [7].

No vaccine has been licensed by the U.S. Food and Drug
Administration (FDA) expressly for use in pregnant women. Rec-
ommendations for vaccination during pregnancy are based on risk
versus benefit considerations. The American College of Obstetri-
cians and Gynecologists (ACOG) and ACIP consider the following
criteria when recommending vaccination of pregnant women: (1)
An infectious disease poses a risk to the mother; (2) There is a risk
to the fetus or infant; (3) A safe and effective vaccine is available
to prevent the infection; and (4) Vaccination of the mother has the
potential to benefit the mother and/or the infant, and is unlikely to
cause harm [8,9].

Safety is a major priority when considering vaccination during
pregnancy. FDA requirements and regulations for the administra-
tion of biological products in pregnant women are evolving based
on the assessment of risk versus benefit [10]. Instead of the current
classification in letter-risk categories (A to D and X), drugs and bio-
logical products will be required to include a narrative summary
of the potential harm from using them during pregnancy based on
available data [11]. Product labels also will include relevant clinical
information on the use of the product during pregnancy and lacta-
tion. Per FDA regulations, human data may  be derived from clinical
trials, pregnancy exposure registries, large epidemiologic studies
or small case series. Numerous observational studies, as well as
Phase II clinical trials of viral and bacterial vaccines have been con-
ducted since the early twentieth century, supporting the safety and
potential benefit of vaccines used during pregnancy (Supplemen-
tary Table 1) [12,13]. More recently, the re-emergence of pertussis
worldwide and the 2009 H1N1 influenza pandemic have brought
pregnant women to the forefront as a population who  benefits from
inclusion in clinical research of vaccines.

The inclusion of pregnant women in clinical trials is essen-
tial to ensure a comprehensive evaluation of existing and future
vaccines and biologicals. Most vaccines may  directly benefit the
pregnant woman (e.g., pneumococcal and influenza vaccines), and
all vaccines have the potential to provide passive protection to the
newborn. This is critical when no other effective disease prevention
alternative is available (e.g., pertussis, respiratory syncytial virus,
or group B streptococcus). Data generated from clinical trials can
support the recommendation or licensure of a vaccine for pregnant
women.

This document summarizes the recommendations of a panel
of experts convened by the Division of Microbiology and Infec-
tious Diseases (DMID), National Institute of Allergy and Infectious
Diseases (NIAID), National Institutes of Health (NIH) to develop
a reference tool and provide general principles to guide clinical
investigators on protocol design and the assessment of the safety
of vaccines in clinical trials in pregnant women.

2. Materials and methods

The panel consisted of experts in obstetrics, maternal–fetal
medicine, infectious diseases, pediatrics, neonatology, genetics,
vaccinology, epidemiology, teratology, pharmacology, statistics
and clinical trial design, and constituted a partnership between
government agencies, academia and industry.

Protocol design recommendations were based on current
DMID/NIAID protocol development templates and the expertise
of investigators who have conducted studies in pregnant women.
Standard definitions of safety parameters were derived from the
DMID Interventional Protocol Template, version 5.0, March 25,
2011 [14] and adapted to develop a grading system for adverse
events (AE) in clinical trials enrolling pregnant women based
on expert consensus. Serious adverse events (SAEs), suspected
unexpected serious adverse reactions (SUSAR), and reporting
requirements were defined by the Code of Federal Regulations
(CFR) [15].

Local and systemic reactogenicity tables for pregnant women
were generated using the grading described in “Guidance for
Industry: Toxicity Grading Scale for Healthy Adult and Adolescent
Volunteers Enrolled in Preventive Vaccine Clinical Trials” (Revised
September 2007) [16], DMID Toxicity Tables [17], Division of AIDS
(DAIDS) Table for Grading the Severity of Adult and Pediatric
Adverse Events [18], Addendum 1 Female Genital Grading Table
for Use in Microbicide Studies [19], and Cunningham et al. [20]. In
addition, Medline Plus [21], Up-to-Date [22], 2011 CFR [23], and ICH
Guidelines [24] were used as a source for definitions to assign clin-
ical relevance and develop grading of clinical AEs occurring during
pregnancy.

The content of this document is distinct from clinical care and
regulatory reporting requirements. The tables are not all inclusive
and may  need to be modified as appropriate for use in specific trials.

3. Results

3.1. Protocol design

The panel recommended that each study team conducting tri-
als in pregnant women  include investigators with expertise in
obstetrics, pediatrics and/or neonatology, and clinical research.
Consultation with experts in subjects pertinent to the study dur-
ing the protocol design phase is also advisable (e.g., epidemiology,
safety assessments, pharmacology, and regulatory issues).

Vaccine candidates studied in pregnant women should meet the
following minimum requirements:

• Pre-clinical studies have been performed.
• Reproductive toxicology testing demonstrated no fetal toxicity.
• Phase I–II clinical trials in healthy non-pregnant adults provide

guidance on dosage, safety, and immunogenicity.
• There disease to prevent poses a special risk to the mother and/or

fetus.
• The vaccine is unlikely to cause harm to the mother or fetus.

The study protocol should include the following items:

• Background with description of available data and rationale for
the study.

• Inclusion and exclusion criteria for enrollment.
• Description of safety parameters to be assessed in the study (e.g.,

vital signs, laboratory values, local and systemic reactogenicity,
and pertinent medical events in the mother and the infant).
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