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ABSTRACT
Background: Immunization during pregnancy can provide protection for mother and child. However, there
have been only a limited number of studies documenting the efficacy and safety of this strategy. Aims: To
determine the extent and nature of subject matter related to ethics in maternal immunization by
systematically documenting the spectrum of ethical issues in vaccine studies involving pregnant women.
Method: We conducted a systematic literature review of published works pertaining to vaccine and
therapeutic studies involving pregnant women through searches of PubMed, EMBASE, Web of Science,
the Cochrane Database, and ClinicalTrials.gov. We selected literature meeting the inclusion criteria
published between 1988 and June 2014. We systematically abstracted subject matter pertaining to ethical
issues in immunization studies during pregnancy. Immunization-specific ethical issues were matched and
grouped into major categories and subcategories. Results: Seventy-seven published articles met the
inclusion criteria. Published articles reported findings on data that had been collected in 26 countries, the
majority of which were classified as high-income or upper-middle-income nations according to World
Bank criteria. Review of these publications produced 60 immunization-specific ethical issues, grouped into
six major categories. Notably, many studies demonstrated limited acknowledgment of key ethical issues
including the rights and welfare of participants. Additionally, there was no discussion pertaining to the
ethics of program implementation, including integration of maternal immunization programs into existing
routine immunization programs. Conclusion: This review of ethical issues in immunization studies of
pregnant women can be used to help inform future vaccine trials in this important population. Consistent
documentation of these ethical issues by investigators will facilitate a broader and more nuanced
discussion of ethics in immunization of pregnant women – offering new and valuable insights for
programs developed to prevent disease in newborn children in low- and middle-income countries.
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Introduction

Immunization is one of the most powerful and cost-effective
interventions against infectious diseases.1 Immunization of
pregnant women (“maternal immunization”) has the potential
to protect mothers, fetuses, and infants from infectious dis-
eases, as well as prevent complications due to maternal infec-
tion during prenatal development.2,3

A growing number of low- and middle-income countries are
considering adapting national policies to include seasonal influ-
enza vaccination in their schedules to protect pregnant
women.4,5 In 2012, the WHO Strategic Advisory Group of
Experts on Immunization (SAGE) recommended the prioritiza-
tion of influenza vaccination of pregnant women at any stage of
pregnancy for countries considering initiating or expanding
influenza vaccine programs.6 Similarly, SAGE recommends
immunization of pregnant women, in certain circumstances,
against Clostridium tetani (tetanus), Bordetella pertussis (pertus-
sis), and Neisseria meningitidis. Recently, the Global Advisory
Committee on Vaccine Safety reviewed the use of numerous
vaccines (including but not limited to inactivated influenza,

tetanus toxoid, and meningococcal polysaccharide and conju-
gated vaccines) during pregnancy and found no adverse preg-
nancy outcomes identified from immunization.7 However,
theoretical risks associated with live attenuated vaccines remain.

While the body of literature regarding the safety and effec-
tiveness of maternal immunization is growing,7,8 there are rela-
tively few clinical trials or prospective studies that include
pregnant women. Pregnant women and infants are generally
classified as vulnerable subjects, and are often excluded from
clinical trials. Investigators are often reluctant to include preg-
nant women, as there are additional health concerns, and a
need to avoid unnecessary risk to the fetus.9,10 Informing
researchers of the ethics of including vulnerable subjects in
controlled trials may increase willingness to include pregnant
women and infants in safety studies.

There is a considerable knowledge gap regarding ethical
issues in vaccine studies – particularly those where vaccines are
administered during pregnancy. Several crosscutting themes
concerning ethics in maternal immunization have emerged.
The more critical of these themes are the need for public
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justification and transparency, proper framing of information,
and the importance of ensuring quality routine care delivery
with the introduction of new interventions into the antenatal
care platform.11,12 The primary aim of this review is to deter-
mine the scope of ethical subject matter in articles of vaccine
trials among pregnant women.

Results

Seventy-seven publications published between 1988 and 2014
met the criteria for inclusion. More than half of the selected stud-
ies (39) focused on influenza vaccines, followed by yellow fever
(5), Tdap (5), and rubella vaccines (4) (Table 1). Of the 39 influ-
enza studies that met inclusion criteria, the majority (22) focused
on H1N1, a smaller number (12) focused on seasonal (non-pan-
demic) influenza, while the remaining studies (5) considered
both H1N1 and seasonal influenza vaccines. The large number
of studies specific to the H1N1 vaccine is likely in response to the
2009 pandemic. No systematic differences in ethical discussion
between seasonal and pandemic flu vaccines were identified.
Additional studies investigated the use of tetanus toxoid, as well
as vaccines protecting against cholera, cytomegalovirus, group B
streptococcus, hepatitis, herpes simplex, human immunodefi-
ciency virus (HIV), human papillomavirus (HPV),

meningococcal disease, pneumococcal disease, polio, rabies,
respiratory syncytial virus, and varicella. Five studies investigated
multiple vaccines. The majority of studies were conducted in
North America (36) or Europe (15), with the remaining studies
being conducted in Asia (8), South America (7), and Africa (2).
Nine studies were conducted in multiple countries (Table 1).
Additionally, the majority of studies (excluding systematic
reviews and meta-analyses) were conducted in high- or middle-
income countries, with 36 having been conducted in the United
States or Puerto Rico (Table 2). Notably, only two studies were
conducted in low-income countries. Publications were either
written or available in English language. Table S1 details all stud-
ies that met the inclusion criteria.

Publications meeting the inclusion criteria included a spec-
trum of 60 unique ethical issues that we grouped into six major
categories: ethical conduct and institutional review board
approval; disclosure and informed consent procedures; decision-
making factors; cultural considerations; inadvertent immuniza-
tion during pregnancy; and study design and enrollment (Appen-
dix). Four of the six major categories were explicitly related to
study design and implementation. For each major category, iden-
tified ethical issues were classified as first- or second-order cate-
gories. Broader ethical issues were classified as first-order
categories, while specific ethical issues were classified as second-
order categories. Analysis identified 54 unique second-order cate-
gories, which were grouped under 23 first-order categories
(Appendix). For example, the major category ‘cultural considera-
tions’ consisted of four second-order ethical issues grouped into
three first-order categories. ‘Role of local leaders, community
members, and relatives’ was an example of a first-order category,
under which ‘community informed consent from local leaders’
was classified as a second-order ethical issue. Additionally, three
second-order ethical issues were grouped under multiple first-
order categories. For example, ‘community informed consent
from local leaders’ was classified under two first-order ethical

Table 1. Summary characteristics of selected studies (n D 77).

Selected publications by type

Study type Number of papers

Retrospective Cohort 27
Prospective Cohort 24
Randomized Controlled Trial (RCT) 13
Review 8
Cross-Sectional 2
Case-Control 2
Before/After 1

Selected publications by location
Continent Number of papers
North America 36
Europe 15
Asia 8
South America 7
Africa 2
Australia 0
Multiple 9

Selected publications by vaccine
Vaccine Number of papers
Influenza 39
Yellow Fever 5
Tdap 5
Rubella 4
Varicella 2
Group B streptococcus 2
Hepatitis 2
HIV 2
Pneumococcal 2
HPV 1
Cholera 1
Cytomegalovirus 1
Herpes simplex 1
Meningococcal 1
Polio 1
Rabies 1
Respiratory syncytial virus 1
TT 1
Multiple 5

Table 2. World Bank income classification of study countries (excluding systematic
reviews).

High-Income (�$12,746) Canada (3)
Chile (1)
Denmark (2)
Finland (1)
France (5)
Germany (1)
Italy (1)
Japan (1)
Netherlands (2)
Sweden (2)
Taiwan (2)
United Kingdom (2)
United States (including Puerto Rico) (36)
Uruguay (1)

Upper-Middle-Income
($4,126 to $12,745)

Argentina (3)
Brazil (6)
China (1)
Ecuador (1)
Peru (1)
Thailand (1)
Turkey (1)
Venezuela (1)

Lower-Middle-Income
($1,046 to $4,125)

Papua New Guinea (1)
Philippines (1)

Low Income (�$1,045) Bangladesh (1)
Tanzania (1)
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issues, as it was relevant to both ‘Disclosure and Informed Con-
sent Procedures’ and ‘Cultural Considerations.’

Discussion

In a 2015 meeting, SAGE highlighted the importance of the
maternal immunization platform, and emphasized the need to
strengthen vaccine delivery during pregnancy, particularly for
high-risk groups worldwide.13 Little published research has
focused on describing ethical issues in vaccine studies involving
pregnant women. Much of the discussion related to ethics in
maternal immunization studies has focused on pregnant
women, fetuses, and neonates being classified as vulnerable
subjects in human-subject research.10 However, there is a need
and a growing interest in expanding this discussion in order to
inform future research, regulations, and implementation of
immunization programs.

Spectrum of ethical issues in maternal immunization

In this review, we documented the spectrum of ethical issues in
vaccine trials involving pregnant women, as described in the
scientific literature. We found the spectrum to be rather nar-
row, neglecting key ethical issues. Additionally, we found the
depth of relevant discussion to be somewhat cursory.

Sixty unique ethical issues were identified in our analysis in
the 77 publications included in our review. A substantial pro-
portion of the ethical issues identified in this review were spe-
cifically related to study design and implementation, review
board processes, information and risk disclosure, and informed
consent procedures. However, discussion involving informa-
tion disclosure and informed consent procedures varied signifi-
cantly. The majority of studies explicitly stated that written
informed consent had been obtained, or that informed consent
had been waived when deemed appropriate by an ethics review
committee. Only one publication provided detailed information
regarding informed consent protocols, including the multitude
of ways in which informed consent was obtained, and how it
was documented and maintained throughout the duration of
the study.14 Collectively, discussion of informed consent proce-
dures in publications included in this review demonstrates the
variation in these processes.

The theoretical risks of vaccination for the fetus, and the lack
of clear information regarding vaccine safety for some vaccines,
are often cited as barriers to expanding maternal immunization
programs.2,15 However, none of the publications meeting the
inclusion criteria explicitly discussed how these risks and other
ethical challenges may have impacted study enrollment. Several
studies cited concerns of vaccine safety among pregnant women,
providers, and study investigators.2,16-29 Yet, no publications
included in this review detailed how perceived safety concerns
among participants were addressed during enrollment, and only
one study included in this review discussed how safety concerns
affected study participation. In a prospective cohort of pregnant
women exposed to rabies, study investigators reported that sev-
eral participants withdrew from the study, or refused post-expo-
sure prophylaxis due to perceived safety concerns.20 However,
the need for further health education to eliminate perceived
safety concerns was expressed.20

Also notable was the limited discussion of cultural consider-
ations. Only four publications produced ethical issues classified
under the cultural considerations major category.14,20,27,30 Two
second-order ethical issues related to informed consent and
decision-making processes were documented: one related to
information disclosure, and one related to study enrollment.
Yet, it is unlikely that these limited discussions represent the
true breadth of ethical issues for this major category, as consent
procedures and factors in decision-making will likely be unique
to each study population and environment.

The need for public justification and transparency, framing
of information, and integration into existing maternal and child
health systems have been identified as three of the most promi-
nent ethical considerations in maternal immunization.11 Addi-
tionally, considerations must include whether or not maternal
immunization is a true priority, as well as risks and benefits of
immunization for mother and child.11 Discussion of these key
issues was largely absent in our included studies, leaving an ele-
ment critical to the ethical implementation of maternal vaccine
programs unaddressed.

There are numerous additional issues, which are not dis-
cussed in included studies, but are nevertheless critical. For
example, the ethics of off-label vaccine use and the exclusion of
pregnant women from trials are two issues that were not
included in discussion of ethical issues in articles meeting the
inclusion criteria for this review. Additionally, there was no dis-
cussion of whether or not it is ethical to develop and implement
maternal immunization programs when few countries have
maternal AEFI reporting systems. Discussion was also lacking
with regard to maternal immunization in low- and middle-
income countries (LMICs), issues of cost and access, and
informed consent protocols, as well as how maternal immuni-
zation programs would be incorporated into existing immuni-
zation programs. Furthermore, the papers included in this
review failed to discuss how a vertical maternal immunization
system may disrupt routine immunization practices or antena-
tal care in LMICs.

Detailed discussion of how maternal immunization pro-
grams would be integrated into existing maternal, newborn,
and child health services is imperative in order to prevent dis-
ruption of existing services.31 Additionally, there must be a
cogent justification for the introduction of new vaccines in
countries where current national vaccination coverage for
Expanded Program on Immunization (EPI) vaccines is low.31

While the specific vaccine articles included in this review may
not discuss these issues, they are crucial to the advancement of
the maternal immunization agenda set forth by SAGE. It is
notable, however, that there is very limited implementation
research in maternal immunization, particularly in LMICs. The
lack of discussion of these pertinent issues may indicate a need
for greater involvement of ethicists in immunization.

Limitations

Our study has several limitations. First, this literature review
was restricted to English language publications meeting the
inclusion criteria, published prior to June 2014. Ethical issues
mentioned in studies published prior to 1988 were also
excluded from this review. Therefore, ethical issues identified
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in this review may not represent the spectrum of ethical
issues in vaccine trials involving pregnant women in studies
conducted outside of this date range, or published in lan-
guages other than English. Second, our analysis was limited
to ethical issues discussed in each publication, and did not
include information that may have been omitted. Additional
research, review of supplementary materials, and correspon-
dence with study investigators could produce new categories
of ethical issues that were not included in this report. Third,
this review was limited to publications that met the inclusion
criteria from a previous systematic review of AEFIs in vac-
cine studies involving pregnant women.32 Publications meet-
ing the inclusion criteria consisted largely of RCTs, cohort
studies, and literature reviews, and do not include any edito-
rial or commentary pieces published in peer-reviewed jour-
nals or other sources (Table S1). As a result, the framework
developed in this review does not necessarily represent the
full scope of ethical issues discussed in all publications per-
taining to maternal immunization. Lastly, data extraction
and categorization were completed by a sole reviewer. While
a concerted effort was made to ensure accuracy and com-
pleteness, it is possible that ethical issues may have been
omitted, or categorized incorrectly.

Future considerations

The data and findings from vaccine trials are necessary to
advance our understanding of maternal immunization. However,
they alone are insufficient to fully inform researchers and public
health officials of the ethics of maternal immunization studies
and programs. In documenting the spectrum of ethical issues in
maternal immunization, we highlighted the need for greater and
more in-depth discussion of ethics in vaccine studies involving
pregnant women, as well as the need for additional clinical
research specific to maternal immunization. Future reviews
should consider conducting a scoping exercise using established
frameworks and protocols, as scoping studies look at a wide
range of evidence to convey breadth and depth of a particular
field.33 Doing so would allow researchers to fully document the
breadth of ethical issues discussed in all publications pertaining
to maternal immunization, not just those identified in select ran-
domized controlled trials, cohort studies, and literature reviews.
New research should aim to refine and expand upon the frame-
work developed in this review by highlighting additional ethical
issues and omissions in the greater body of literature, in order to
inform future immunization studies and programs involving
pregnant women and newborns.

Materials and methods

Data sources and study selection criteria

Published studies related to immunization of pregnant women
were identified in systematic searches of PubMed, EMBASE,
Web of Science, the Cochrane Database, and ClinicalTrials.gov.
Selected published works include randomized controlled vac-
cine trials, observational studies, and review articles, identified
in a previous review.32 A detailed search strategy and study
inclusion criteria for this review was derived from previous

work, including a systematic review of vaccine safety data
reporting 34 and a systematic review documenting the extent
and variability in adverse events following immunization
(AEFIs) in maternal and neonatal clinical trials.32,34 Study
selection criteria are presented in Table 3.

Defining immunization-specific ethical issues

In defining immunization-specific ethical issues (called “ethical
issues” subsequently) we referred to established ethical and
medical frameworks previously described in a review of ethical
issues in dementia care.35 We referred to the theory of principl-
ism, drawing from the ethical principles of beneficence, non-
maleficence, respect for autonomy, and justice.35 We defined
ethical issues as any subject matter pertaining to study-related
information and disclosure, decision-making and consent,
understanding of risks and benefits for mother and fetus, and a
mother’s understanding of the ability to give consent for herself
and the fetus.

Data extraction and categorization

Data extraction and categorization methods were adapted
from a previously conducted study, which employed quali-
tative text and normative analysis to categorize the spec-
trum of ethical issues in clinical dementia care.35 The
primary aim of this review was to develop a qualitative
framework of broad and narrow categories representing the
scope of ethical issues in vaccine studies involving pregnant
women, rather than to document the frequency of ethical
issues. In doing so, this review documents the breadth of
ethical discussion in vaccine studies. One reviewer (JAB)
reviewed all publications meeting the inclusion criteria. As
there was limited room for subjective interpretation during
the review process, only one reviewer was used, as agreed
prospectively. Each article was reviewed twice to ensure
accuracy and completeness in the process. We systemati-
cally identified and compared text that referenced ethical
issues across all published articles. Similar ethical issues
were grouped, and nested categories were constructed to
best organize identified ethical issues. Categories of ethical
issues were chosen based on the results of the issues identi-
fied through the review. All ethical issues were categorized
by one reviewer (JAB) in order to maintain consistent
categorization.

Table 3. Criteria for study selection.

Participants Pregnant women. Studies where pregnant women were
inadvertently immunized were not excluded.

Intervention Administration of one or more vaccines currently
recommended for use during pregnancy, under
consideration for recommendation, or previously
recommended but later withdrawn.

Comparison
Group

All relevant comparisons including, but not limited to, placebo/
no-placebo, alternate vaccine formula, or alternate vaccine
schedule.

Outcomes Study outcomes included, but were not limited to drug efficacy,
effectiveness, or safety.
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2. Declaration of Helsinki.14,55,74

3. Principles of Good Clinical Practice.55,61

4. US Department of Health and Human Services.43,62,75

5. National Board of Health and Welfare.76

6. Code of Federal Regulations and Health Insurance
Portability and Accountability Act.65

2. Disclosure and Informed Consent Procedures
Disclosure of relevant study and vaccine information:
1. Information on vaccine provided in multiple

languages.27

2. Contacted by phone and provided study
information.74

3. Receipt of Vaccine Information Sheet (VIS) and/or
study information sheet.14,16,54,61,74

4. Posters and leaflets displayed at clinic/vaccination
site.61

5. Participants directed to bespoke study website.61

6. Multistage community outreach campaign to dis-
seminate information.14

7. Telephone enquiry line available to answer
questions.37,61

8. Participants encouraged to speak with physician
prior to enrollment.19

9. Pharmacological counseling.77

10. Verbal explanation.78

Discussion and understanding of risk:
1. Counseled on nature of project and risks involved.53

2. Advised of the type, action, contraindications, adverse
effects, and precautions.20

3. Need for further health education to eliminate per-
ceived safety concerns.20

4. Participant understanding the importance of vaccina-
tion and risks of non-vaccination.16

5. Advised to practice effective birth control and avoid
pregnancy for specified period of time.49

6. Need for requisite expertise to discuss ‘real time’
questions related to adverse events and different clini-
cal scenarios.29

Individual Informed Consent:
1. Written consent obtained from study partici-

pant.16,20,22,27,36-38,40,42,43,49,50,53-56,58,59,61-64,74,75,78,79

2. Written consent obtained from parent or
guardian.14,43

3. Consent given through online form.61

4. Verbal consent.14

5. Verbal assent.14

6. Oral consent deemed appropriate-minimal risk to
participant.14

7. Study exempt from obtaining informed consent/
assent.39,48,52,60,65-71

Disclosure and informed consent of non-participants:
1. Discussion with spouses and significant family mem-

bers prior to obtaining informed consent.50

2. Informed consent obtained from father of unborn
child.64,79

3. Community informed consent from local leaders.14

Documentation of informed consent.14

3. Decision-making factors
Safety Concerns:
1. Participant fears of harmful effects on fetus and/or

themselves.16-28

2. Physician reluctance to vaccinate due to theoretical
risks for fetus.2,26,27

Perception of risk vs. benefit:
1. Understanding of the importance of vaccination and

risks of non-vaccination.16

Outside influences:
1. Role of friends and relatives in decision-making

processes.20

2. Societal pressures.20

Prohibitive cost.20

Product origins.20

4. Cultural considerations
Providing information in culturally appropriate manner:
1. Information provided in multiple languages.27

Role of local leaders, community members, and relatives:
1. Role of friends and relatives in decision-making

processes.20

2. Community informed consent from local leaders.14

Local Customs:
1. Inability to verbally confirm pregnancy during

enrollment.30

5. Inadvertent immunization during pregnancy
Unaware of pregnancy at time of vaccination.51

Informed of risks post vaccine-exposure.51

Awareness of risk:
1. Aware that vaccination was contraindicated during

pregnancy.51

2. Unaware of potential risks of vaccination during
pregnancy.53

3. Counseling on periconceptional risks frequently
omitted.53

6. Study design and enrollment
Enrollment of pregnant women:
1. Logistic and ethical challenges of excluding potentially

pregnant women from mass vaccination campaigns.14

2. Investigator reluctance to enroll pregnant women for
fear of medical liability and theoretical safety
concerns.29

Ethical restrictions:
1. Pregnant women considered a vulnerable

population.17,65

2. RCTs nearly impossible due to ethical considerations/
guidelines.25,77

Need for randomized controlled trials:
1. Assess risk, safety, and adjust for bias.2,18

2. Existing data from observational studies often does
not reach standard for studies that are considered in
determination of FDA pregnancy categories.17

Participant compensation.19,54
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