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Joint position statement on vaccines from the Society
for Birth Defects Research and Prevention and the
Organization of Teratology Information Specialists

In this joint position statement, the Society for Birth
Defects Research and Prevention (BDRP) and the Organi-
zation of Teratology Information Specialists (OTIS)
acknowledge the important role that vaccines play in
improving public health, including the health of mothers
and children. Vaccines have substantially reduced the
morbidity, mortality, and healthcare costs associated with
vaccine-preventable diseases (Centers for Disease Control
and Prevention, 2011a, 2011b). Vaccines are increasingly
used during pregnancy to prevent maternal infection and
to provide protection for the newborn through passive
immunization (Lindley et al., 2019). However, despite
strong evidence related to the efficacy and safety of vac-
cines, vaccine hesitancy (the reluctance or refusal to vac-
cinate) could reverse some of the progress made. Vaccine
hesitancy has led to increased outbreaks of infectious dis-
ease in the United States (Patel et al., 2019) and globally
(Abad & Safdar, 2015). Pregnant women often cite con-
cern about the effects on their fetus as a common reason
for nonvaccination (Lindley et al., 2019). Addressing the
drivers of vaccine hesitancy will sustain progress in pub-
lic health achievements in vaccine-preventable diseases
(Lo & Hotez, 2017). In addition, removal of financial bar-
riers will be important given that uninsured children,
adolescents, and adults are less likely than those who are
insured to receive recommended vaccines (Chan, Chang,
Erickson, & Wang, 2019; Hill, Elam-Evans, Yankey,
Singleton, & Kang, 2018; Lu et al., 2018). BDRP and OTIS
advocate for the continued use of vaccines to improve
health, development of new vaccines, removal of barriers
to vaccination in developed and developing countries
including addressing drivers of vaccine hesitancy and
barriers related to costs, and continued support of vaccine
safety studies to address concerns raised by the public.

The effects of vaccines on public health are well docu-
mented. Vaccines are considered by the Centers for Dis-
ease Control and Prevention (CDC) to be one of the
10 great public health achievements in the United States
and worldwide for 2001–2010 (Centers for Disease &
Prevention, 2011a, Centers for Disease & Prevention,
2011b). Vaccination led to the eradication of smallpox, a

major cause of global morbidity and mortality. In 1967,
the first year of the smallpox eradication program,
43 countries reported cases of smallpox, with at least
10 million cases and 2 million deaths; in 1977, a little
over 10 years later, the last known case of smallpox was
reported in Somalia (Henderson, 2011). Childhood vacci-
nation has a significant impact on childhood morbidity
and mortality; an analysis performed in 2014 showed that
322 million illnesses; 21 million hospitalizations; and
732,000 deaths were estimated to be prevented by vac-
cines among children born during 1994–2013 over the
course of their lifetimes (Whitney et al., 2014).

The development of new vaccines has led to continued
disease prevention. The human papillomavirus (HPV) vac-
cination was first recommended for adolescent females in
2006 (recommendations were later extended to males) to
prevent cervical and other HPV-associated cancers. Despite
the fact that only about half of adolescents in the United
States had completed the HPV vaccination series (Walker
et al., 2019), substantial decreases in rates of high-grade
cervical lesions (cervical cancer precursors) have been
observed since the introduction of the vaccine (Benard
et al., 2017; Flagg, Torrone, & Weinstock, 2016; Gargano
et al., 2019). Rotavirus vaccine is another example: Gastro-
enteritis due to rotavirus led to up to 70,000 hospitaliza-
tions annually before the introduction of the rotavirus
vaccine into the infant vaccination schedule in the United
States in 2006. Since its introduction, dramatic reductions
in the number of hospitalizations, emergency department
visits, and physician office visits due to rotavirus have been
observed in children <5 years of age (Curns et al., 2010;
Shah, Tate, Steiner, & Parashar, 2016; Tate et al., 2010;
Wang, Mast, Glass, Loughlin, & Seeger, 2010). Of note,
decreases in rotavirus hospitalizations were seen across age
groups even among persons who were too old to be vacci-
nated, demonstrating the indirect effect of vaccinating
infants on the health of the entire population, given the
importance of young children in disease transmission
(Baker et al., 2019; Baker, Dahl, Cubilo, Parashar, &
Lopman, 2019). These direct and indirect effects have also
been observed globally (Tate et al., 2010).
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Vaccination has an impact on disease among infants
born to women who have been vaccinated, either
through: (a) vaccines given during pregnancy for which
there is decreased infant morbidity and mortality due to
transplacental transmission of maternal antibodies and
(b) vaccines given before pregnancy that prevent disease
of pathogens that cause birth defects when a woman is
infected during pregnancy. Currently, two vaccines are
recommended for pregnant women in the United States
by the Advisory Committee on Immunization Practices
(Grohskopf et al., 2019; Liang et al., 2018): (a) the
inactivated influenza vaccine and (b) the combined teta-
nus toxoid, reduced diphtheria toxoid, acellular pertussis
(Tdap) vaccine. Pregnant women are at an increased risk
of influenza-associated complications (Mertz et al., 2017).
Infants younger than 6 months of age have the highest
incidence of influenza-associated pediatric deaths and
are unable to be vaccinated until 6 months of age (Shang,
Blanton, Brammer, Olsen, & Fry, 2018). Pertussis-related
morbidity and mortality are the highest among infants
younger than 1 year of age (Skoff, Hadler, & Hariri,
2019), with the highest percentage of hospitalizations and
deaths in infants aged younger than 2 months old (Liang
et al., 2018), and the first dose of the pertussis-containing
vaccine series is not recommended until 2 months of age.
Vaccinating pregnant women with influenza and Tdap
vaccines reduces the risk of influenza and pertussis ill-
ness among infants during the first few months of life
due to transplacentally transferred antibodies, referred to
as passive immunity (Campbell et al., 2018; Nunes &
Madhi, 2018; Omer et al., 2018). The Advisory Committee
on Immunization Practices has recommendations regard-
ing influenza and Tdap vaccination during pregnancy:
(a) Influenza vaccine is recommended for all women
who are or will be pregnant during the influenza season
and can be administered at any time during pregnancy
(Grohskopf et al., 2019), and (b) Tdap vaccine is rec-
ommended during each pregnancy, preferably during the
early part of the third trimester of pregnancy (Havers,
Moro, Hunter, Hariri, & Bernstein, 2020).

Because of routine vaccination in childhood with
tetanus-containing vaccines in developed countries,
maternal and neonatal tetanus is rarely seen. However,
maternal and neonatal tetanus remains a substantial
cause of death in some developing countries (Thwaites,
Beeching, & Newton, 2015). The Maternal and Neonatal
Tetanus Elimination Initiative, organized by the World
Health Organization (WHO) and its partners, focuses on
immunization (including two doses of tetanus toxoid
4 weeks apart for pregnant women who were incom-
pletely or never vaccinated), clean delivery and umbilical
cord care practices, and surveillance (Raza & Avan,
2019). While progress has been made through this

program, 14 countries have yet to eliminate maternal and
neonatal tetanus (Raza & Avan, 2019).

In addition to vaccines given to women during preg-
nancy to improve the health of their infants through pas-
sive immunization, vaccination programs have improved
infant health through the prevention of infectious dis-
eases that result in birth defects. The best example of this
is the rubella vaccination program. Rubella was consid-
ered a relatively minor infection of childhood until its ter-
atogenicity was recognized in 1941 (Gregg, 1941). Major
outbreaks of rubella in Europe and the United States in
the early 1960s were followed by the births of infants
with the congenital rubella syndrome characterized by
cataracts and other causes of visual impairment, hearing
loss, congenital heart disease, and intellectual disability.
The 1964–1965 rubella epidemic in the United States is
estimated to have resulted in 20,000 cases of congenital
rubella syndrome and over 5,000 pregnancy terminations
(Plotkin, 2001; Reef & Cochi, 2006). This outbreak led to
the development of a vaccine, with the first recommenda-
tion for its use in the United States in 1969. The rubella
vaccination program in the United States initially focused
on the vaccination of children to decrease rubella virus
circulation, later expanding to the vaccination of adoles-
cent girls and adult women. Rubella-containing vaccine
is contraindicated during pregnancy because of the theoret-
ical risk that the attenuated virus could cross the placenta
and adversely affect the fetus, although data on inadver-
tently exposed pregnant women have been reassuring
(Centers for Disease Control, 1989; Plotkin, 2001). In 2004,
data on rubella epidemiology were reviewed by an indepen-
dent panel of experts, and it was determined that rubella
and congenital rubella syndrome had been eliminated in
the United States (Reef & Cochi, 2006).

Unfortunately, the use of vaccination to prevent birth
defects has not been extended globally. A progress report
published in 2019 showed that 81 (42%) of the countries
in the WHO have achieved rubella elimination. The
number of WHO countries with rubella-containing vac-
cine in their immunization schedules increased from
99 (52%) in 2000 to 168 (87%) in 2018, translating to 69%
of the world's infants receiving a rubella-containing vac-
cine in 2018 (Grant, Desai, Dumolard, Kretsinger, & Reef,
2019).

Childhood varicella (chicken pox) vaccination also
prevents birth defects. Congenital varicella infection is a
rare complication of infection with varicella during the
first 20 weeks of pregnancy and is characterized by cica-
tricial scars, neurological defects, unilateral limb defects,
and gastrointestinal abnormalities (Centers for Disease
Control and Prevention, 2011a; Tan & Koren, 2006). Sim-
ilar to rubella vaccine, the varicella vaccine is con-
traindicated during pregnancy due to the theoretical risk
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of passing the attenuated vaccine strain across the pla-
centa; however, data suggest that the risk associated with
inadvertent exposure is low (Wilson et al., 2008).

Vaccines that are on the horizon to decrease birth
defects by preventing infectious disease include vaccines
against cytomegalovirus (CMV) and Zika virus (Bialas &
Permar, 2016; Diamond, Ledgerwood, & Pierson, 2019),
both causes of birth defects and developmental disabil-
ities. Other vaccines in development that would improve
infant health through the prevention of infant infection
include vaccines against group B streptococcal infection
and the respiratory syncytial virus (RSV) (Giersing,
Karron, Vekemans, Kaslow, & Moorthy, 2019; Kobayashi
et al., 2019). BDRP and OTIS encourage the development
of these and other vaccines with the potential to improve
maternal and infant health.

Despite the evidence of the effectiveness and safety of
vaccines, uptake of vaccines has been less than ideal, in
part due to vaccine hesitancy. Vaccine hesitancy was
identified by the WHO as one of the top 10 threats to
global health in 2019 (World Health Organization, 2019).
Vaccine hesitancy not only increases the risk of adding to
the global burden of vaccine-preventable diseases but has
the potential to reverse the progress that has already been
achieved by reducing herd immunity. Individual, group,
and contextual influences drive hesitancy. According to
the Global Vaccine Action Plan Strategic Advisory Group
of Experts on Immunization, key reasons why people hesi-
tate to vaccinate include complacency, inconvenience in
accessing vaccines, and lack of confidence. Currently, only
about a third of all countries worldwide collect data on
this issue, and these data show a wide variation on preva-
lence and what prompts vaccine hesitancy by region and
country income level (World Health Organization, 2017).
Guidelines to best address vaccine hesitancy emphasize
trust building, active hesitancy prevention, regular
national assessments of concerns, and crisis response plan-
ning (World Health Organization, 2017).

An example of vaccine hesitancy and its subsequent
impact in the United States is the decrease in measles-
mumps-rubella (MMR) vaccination rates below the
92–94% threshold needed to maintain herd immunity
(MMR vaccination coverage was 91.5% in 2017) (Hill
et al., 2018; Orenstein & Seib, 2014). Lower coverage in
some communities (e.g., New York's Orthodox Jewish
community) has resulted in outbreaks of measles
(McDonald et al., 2019), an infection that was considered
to be eliminated in the United States in 2000 (Katz &
Hinman, 2004). Some of the concerns related to MMR
vaccine were initially raised by a paper published in
1998, which suggested that the MMR vaccine might be
associated with an increased risk for autism. The study
had a small sample size and lack of controls, and many

studies since that time have shown no connection
(Maglione et al., 2014). The paper was retracted in 2010 by
the journal because of issues with subject recruitment and
financial conflicts of interest (Leask, Booy, & McIntyre,
2010). However, concerns among many parents about this
possible link remain, despite overwhelming evidence to
the contrary (DeStefano & Shimabukuro, 2019).

Vaccine hesitancy is also observed among pregnant
women for vaccinations recommended during pregnancy.
Despite recommendations by the CDC (Grohskopf et al.,
2019; Havers et al., 2020) and American College of Obste-
tricians and Gynecologists (ACOG) (American College of
Obstetricians and Gynecologists Committee on Obstetric
Practice, 2018; Committee on Obstetric Practice &
Emerging Infections Expert Work, 2017), uptake of influ-
enza and Tdap vaccines among pregnant women in the
United States remains low at 53.7 and 54.9%, respectively,
as of April 2019 (Lindley et al., 2019). Other high-income
countries report a similar phenomenon. A recent study in
France reported 7.4% coverage of influenza vaccination
during pregnancy, with only 25% receiving a healthcare
provider recommendation for vaccination (Descamps,
Launay, Bonnet, & Blondel, in press). Similarly, in
Australia, 46% of mothers reported receiving the influenza
vaccine and 82% reported receiving the pertussis vaccine
when they were pregnant. The most common barrier to
vaccination was that the vaccine was not offered in the
prenatal clinic. The Australian study also found that most
vaccine decision-making begins prenatally for vaccinating
children postdelivery (Danchin et al., 2018). Vaccine hesi-
tancy in low- and middle-income countries, where data
are lacking, should be prioritized under global efforts such
as the Advancing Maternal Immunization project and the
WHO's Maternal Immunization and Antenatal Care Situa-
tion Analysis project. Vaccine hesitancy during pregnancy
should be tackled at individual, provider, health system,
and national levels while addressing minority groups and
those with limited healthcare access (Krishnaswamy,
Lambach, & Giles, 2019; Salmon, Dudley, Glanz, & Omer,
2015). In 2018, among women in the United States who
did not receive the flu vaccine before or during pregnancy,
about 20% declined vaccination due to a belief that the
vaccine is not effective, while lack of knowledge about the
need to be vaccinated during every pregnancy was cited as
the most common reason for pregnant women not receiv-
ing the Tdap vaccine (Kahn et al., 2018). Healthcare pro-
vider recommendation and offer of vaccine are associated
with higher vaccination coverage (Gorman, Brewer,
Wang, & Chambers, 2012; Kahn et al., 2018). Effective
strategies to increase vaccine coverage during pregnancy
need a multipronged approach, including: (a) reminders
prompting conversations and standing orders at health
systems level; (b) education and training of health
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professionals on vaccine efficacy, safety, benefits, and
timing; and (c) education for individuals through informa-
tion sharing at prenatal clinics and healthcare facilities by
healthcare staff and providing referral to sites where vac-
cines are available (Rasmussen & Jamieson, 2019).

Healthcare providers play a role in effectively addressing
vaccine hesitancy among pregnant women by emphasizing
to them that not receiving influenza vaccines puts their
fetus or newborn at risk of adverse outcomes (O'Leary
et al., 2019). Hesitancy can be addressed at population-level
immunization programs and among individuals (Bisset &
Paterson, 2018). Strategies to address hesitancy at program-
matic levels delve into detecting hesitancy in populations,
healthcare professional knowledge and practices, effective
communication, and collaboration, while strategies to
address hesitancy at the individual level include not dis-
missing hesitancy, using clear language, reinforcing the
important role of vaccination in community-level protec-
tion, and addressing pain at immunization (MacDonald,
Butler, & Dube, 2018). In addition, understanding social
media influences on vaccine hesitancy is equally important
both in the context of childhood and pregnancy vaccina-
tions (Getman et al., 2018; Schmidt, Zollo, Scala, Betsch, &
Quattrociocchi, 2018). Vaccine hesitancy is shown to be
deeply ingrained in one's perceptions, moral values, and
motivation; thus, understanding root causes of vaccine hesi-
tancy attitudes can guide vaccine promotion strategies
among parents and pregnant women (Amin et al., 2017;
Hornsey, Harris, & Fielding, 2018). Persuasion and educa-
tion about the value of vaccines and trust in health profes-
sionals, along with a stable, accessible, and affordable
supply of vaccines, have been proposed to improve vaccine
uptake and prevent hesitancy (Colgrove, 2016). Policy anal-
ysis of vaccine needs among vulnerable populations, includ-
ing refugees and asylum seekers, should be considered for
special scenarios, and strategies should be integrated into
current immunization programs to reduce vaccine hesi-
tancy due to a uniquely different set of reasons compared to
those discussed above in select populations (Giambi et al.,
2019; Louka et al., 2019).

Finally, negative beliefs about vaccine safety, both
outside of and during pregnancy, need to be addressed
using effective strategies. In the United States, concerns
about the safety of vaccines was the second most com-
mon reason why women did not receive influenza or
Tdap vaccines at an appropriate time during pregnancy
(Lindley et al., 2019). Strong levels of evidence support
the safety of influenza and Tdap vaccines during preg-
nancy, including two studies conducted by the research
arm of OTIS (Chambers et al., 2016; Louik et al., 2016).
In a recent systematic review that identified two random-
ized controlled trials and 14 observational studies that
included a total of 634,253 pregnant women, no

associations were seen between influenza vaccines and
the following outcomes: stillbirths, infant deaths, fetal
growth restriction, risk of small- or large-for-gestational
age births, preterm birth, low birth weight, need for
mechanical ventilation at birth, respiratory distress syn-
drome, congenital malformations, cesarean delivery,
admission to the neonatal intensive care unit, or low
Apgar scores (Nasser et al., 2019). With regard to the
safety of the Tdap vaccine, the systematic review by Nas-
ser et al. (2019) identified four randomized controlled tri-
als and 12 observational studies that included 377,432
pregnant women, and no increase in risk of maternal or
newborn adverse outcomes was identified to be associated
with the vaccine. While concerns have been raised about
passively acquired antibodies interfering with the infant's
response to their own pertussis-containing vaccine series
(Zimmermann et al., 2019), the significance of small differ-
ences in antibody concentrations is unclear given that anti-
body levels may not directly correlate with levels of
protection. In addition, no increased risk of pertussis has
been seen among infants whose mothers were vaccinated
during pregnancy in several studies (Campbell et al., 2018).

Healthcare providers need to be familiar with these
safety data to adequately address pregnant women's con-
cerns. When a 2017 study identified a possible association
between influenza vaccination given very early in preg-
nancy during the 2010–2011 and 2011–2012 influenza
seasons and spontaneous abortion among women who
had received a pandemic H1N1 influenza vaccination the
previous season (Donahue et al., 2017), ACOG developed
a commentary that placed this single study in context for
obstetric health providers (Sperling, Riley, & Immuniza-
tion and Emerging Infections Expert Work Group, 2018).
In their commentary, they emphasized the small number
of subjects included in the study by Donahue et al., the
previous studies that had not observed this association,
and the lack of a biologically plausible mechanism for
the observed association. This association between influ-
enza vaccine and spontaneous abortion has not been seen
in later studies, including one conducted by the same
group during the 2012–2013, 2013–2014, and 2014–2015
seasons (Donahue et al., 2019).

In summary, BDRP and OTIS will continue to act and
advocate for the use of vaccines to decrease morbidity and
mortality from infectious diseases, including vaccine-
preventable birth defects, and to improve the health of
mothers and babies. Identifying ways to increase the use
of vaccines globally (e.g., rubella-containing vaccines) is
needed to extend the successes in the United States and
other developed countries to the rest of the world. BDRP
and OTIS will: (a) continue to educate healthcare pro-
viders and the general public about the efficacy and safety
of vaccines to improve vaccine uptake and work to address
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barriers to this important health intervention; (b) support
the development of vaccines to prevent other causes of
birth defects (e.g., CMV and Zika virus), to improve infant
health (e.g., vaccines against group B streptococcal infec-
tion and RSV), and to address newly emerging infections
(e.g., coronavirus disease 2019 (COVID-19); (c) support
studies to understand what drives vaccine hesitancy and
ways to address this issue; and (d) provide support in iden-
tifying funding for vaccine safety surveillance and research
to ensure that public concerns about vaccine safety can be
appropriately addressed.

ACKNOWLEDGMENTS
The content of this document has been reviewed and
fully approved by the Society for Birth Defects Research
and Prevention Public Affairs Committee (PAC) and
Council and the leadership of the Organization of Terato-
gen Information Specialists (OTIS).

CONFLICT OF INTEREST
Dr S. A. Rasmussen is a member of the Jazz Pharmaceu-
ticals Pregnancy Registry Advisory Committee, Teva
Pregnancy Registry Advisory Committee, and the
Steering Committee for the Gilenya Pregnancy Registry.
She also serves as a litigation consultant on behalf of
Hoffmann-La Roche for a product liability claim regard-
ing an alleged birth defect. All other authors do not have
any conflicts of interest to declare.

DATA AVAILABILITY STATEMENT
Data sharing is not applicable to this article as no new
data were created or analyzed in this study.

Sonja A. Rasmussen1,2

Vijaya Kancherla3

Elizabeth Conover4

1Department of Pediatrics, University of Florida College of
Medicine, Gainesville, Florida

2Department of Epidemiology, University of Florida College
of Public Health and Health Professions and College of

Medicine, Gainesville, Florida
3Department of Epidemiology, Rollins School of Public

Health, Emory University, Atlanta, Georgia
4Department of Genetic Medicine, Munroe Meyer Institute,
University of Nebraska Medical Center Omaha, Omaha,

Nebraska

Correspondence
Sonja A. Rasmussen, Department of Pediatrics,

University of Florida College of Medicine, 1600 SW
Archer Road, PO box 100296, Gainesville, FL 32610.

Email: skr9@ufl.edu

ORCID
Sonja A. Rasmussen https://orcid.org/0000-0002-0574-
4928
Vijaya Kancherla https://orcid.org/0000-0002-2803-
8030

REFERENCES
Abad, C. L., & Safdar, N. (2015). The reemergence of measles. Cur-

rent Infectious Disease Reports, 17(12), 51. https://doi.org/10.
1007/s11908-015-0506-5

American College of Obstetricians and Gynecologists Committee on
Obstetric Practice. (2018). ACOG Committee opinion no. 732: Influ-
enza vaccination during pregnancy. Obstetrics and Gynecology, 131
(4), e109–e114. https://doi.org/10.1097/AOG.0000000000002588

Amin, A. B., Bednarczyk, R. A., Ray, C. E., Melchiori, K. J.,
Graham, J., Huntsinger, J. R., & Omer, S. B. (2017). Association
of moral values with vaccine hesitancy. Nature Human Behav-
iour, 1(12), 873–880. https://doi.org/10.1038/s41562-017-0256-5

Baker, J. M., Dahl, R. M., Cubilo, J., Parashar, U. D., &
Lopman, B. A. (2019). Effects of the rotavirus vaccine program
across age groups in the United States: Analysis of national
claims data, 2001-2016. BMC Infectious Diseases, 19(1), 186.
https://doi.org/10.1186/s12879-019-3816-7

Baker, J. M., Tate, J. E., Steiner, C. A., Haber, M. J.,
Parashar, U. D., & Lopman, B. A. (2019). Longer-term direct
and indirect effects of infant rotavirus vaccination across all
ages in the United States in 2000-2013: Analysis of a large hos-
pital discharge data set. Clinical Infectious Diseases, 68(6),
976–983. https://doi.org/10.1093/cid/ciy580

Benard, V. B., Castle, P. E., Jenison, S. A., Hunt, W. C., Kim, J. J.,
Cuzick, J., … New Mexico HPV Pap Registry Steering Commit-
tee. (2017). Population-based incidence rates of cervical intra-
epithelial neoplasia in the human papillomavirus vaccine era.
JAMA Oncology, 3(6), 833–837. https://doi.org/10.1001/
jamaoncol.2016.3609

Bialas, K. M., & Permar, S. R. (2016). The march towards a vaccine
for congenital CMV: Rationale and models. PLOS Pathogens, 12
(2), e1005355. https://doi.org/10.1371/journal.ppat.1005355

Bisset, K. A., & Paterson, P. (2018). Strategies for increasing uptake
of vaccination in pregnancy in high-income countries: A sys-
tematic review. Vaccine, 36(20), 2751–2759. https://doi.org/10.
1016/j.vaccine.2018.04.013

Campbell, H., Gupta, S., Dolan, G. P., Kapadia, S. J., Kumar
Singh, A., Andrews, N., & Amirthalingam, G. (2018). Review of
vaccination in pregnancy to prevent pertussis in early infancy.
Journal of Medical Microbiology, 67(10), 1426–1456. https://doi.
org/10.1099/jmm.0.000829

Centers for Disease Control. (1989). Rubella vaccination during
pregnancy—United States, 1971-1988. Morbidity and Mortality
Weekly Report, 38(17), 289–293.

Centers for Disease Control and Prevention. (2011a). Ten great pub-
lic health achievements—United States, 2001-2010. Morbidity
and Mortality Weekly Report, 60(19), 619–623.

Centers for Disease Control and Prevention. (2011b). Ten great pub-
lic health achievements—Worldwide, 2001-2010. Morbidity and
Mortality Weekly Report, 60(24), 814–818.

Chambers, C. D., Johnson, D. L., Xu, R., Luo, Y. J., Louik, C.,
Mitchell, A. A., … OTIS Collaborative Research Group. (2016).
Safety of the 2010-11, 2011-12, 2012-13, and 2013-14 seasonal

EDITORIAL 531

https://orcid.org/0000-0002-0574-4928
https://orcid.org/0000-0002-2803-8030
mailto:skr9@ufl.edu
https://orcid.org/0000-0002-0574-4928
https://orcid.org/0000-0002-0574-4928
https://orcid.org/0000-0002-0574-4928
https://orcid.org/0000-0002-2803-8030
https://orcid.org/0000-0002-2803-8030
https://orcid.org/0000-0002-2803-8030
https://doi.org/10.1007/s11908-015-0506-5
https://doi.org/10.1007/s11908-015-0506-5
https://doi.org/10.1097/AOG.0000000000002588
https://doi.org/10.1038/s41562-017-0256-5
https://doi.org/10.1186/s12879-019-3816-7
https://doi.org/10.1093/cid/ciy580
https://doi.org/10.1001/jamaoncol.2016.3609
https://doi.org/10.1001/jamaoncol.2016.3609
https://doi.org/10.1371/journal.ppat.1005355
https://doi.org/10.1016/j.vaccine.2018.04.013
https://doi.org/10.1016/j.vaccine.2018.04.013
https://doi.org/10.1099/jmm.0.000829
https://doi.org/10.1099/jmm.0.000829


influenza vaccines in pregnancy: Birth defects, spontaneous
abortion, preterm delivery, and small for gestational age
infants, a study from the cohort arm of VAMPSS. Vaccine, 34
(37), 4443–4449. https://doi.org/10.1016/j.vaccine.2016.06.054

Chan, H. J., Chang, J. Y., Erickson, S. R., & Wang, C. C. (2019).
Influenza vaccination among pregnant women in the United
States: Findings from the 2012-2016 National Health Interview
Survey. Journal of Women's Health, 28(7), 965–975. https://doi.
org/10.1089/jwh.2018.7139

Colgrove, J. (2016). Vaccine refusal revisited—The limits of public
health persuasion and coercion. The New England Journal of
Medicine, 375(14), 1316–1317. https://doi.org/10.1056/
NEJMp1608967

Committee on Obstetric Practice, & Immunization and Emerging
Infections Expert Work Group. (2017). Committee opinion
no. 718: Update on immunization and pregnancy: Tetanus,
diphtheria, and pertussis vaccination. Obstetrics and Gynecol-
ogy, 130(3), e153–e157. https://doi.org/10.1097/AOG.
0000000000002301

Curns, A. T., Steiner, C. A., Barrett, M., Hunter, K., Wilson, E., &
Parashar, U. D. (2010). Reduction in acute gastroenteritis hospi-
talizations among US children after introduction of rotavirus
vaccine: Analysis of hospital discharge data from 18 US states.
The Journal of Infectious Diseases, 201(11), 1617–1624. https://
doi.org/10.1086/652403

Danchin, M. H., Costa-Pinto, J., Attwell, K., Willaby, H., Wiley, K.,
Hoq, M., … Marshall, H. (2018). Vaccine decision-making
begins in pregnancy: Correlation between vaccine concerns,
intentions and maternal vaccination with subsequent child-
hood vaccine uptake. Vaccine, 36(44), 6473–6479. https://doi.
org/10.1016/j.vaccine.2017.08.003

Descamps, A., Launay, O., Bonnet, C., & Blondel, B. (in press). Sea-
sonal influenza vaccine uptake and vaccine refusal among
pregnant women in France: Results from a national survey.
Human Vaccines & Immunotherapeutics, 1–8. https://doi.org/
10.1080/21645515.2019.1688035

DeStefano, F., & Shimabukuro, T. T. (2019). The MMR vaccine and
autism. Annual Review of Virology, 6(1), 585–600. https://doi.
org/10.1146/annurev-virology-092818-015515

Diamond, M. S., Ledgerwood, J. E., & Pierson, T. C. (2019). Zika
vrus vaccine development: Progress in the face of new chal-
lenges. Annual Review of Medicine, 70, 121–135. https://doi.org/
10.1146/annurev-med-040717-051127

Donahue, J. G., Kieke, B. A., King, J. P., DeStefano, F.,
Mascola, M. A., Irving, S. A., … Belongia, E. A. (2017). Associa-
tion of spontaneous abortion with receipt of inactivated influ-
enza vaccine containing H1N1pdm09 in 2010-11 and 2011-12.
Vaccine, 35(40), 5314–5322. https://doi.org/10.1016/j.vaccine.
2017.06.069

Donahue, J. G., Kieke, B. A., King, J. P., Mascola, M. A.,
Shimabukuro, T. T., DeStefano, F., … Belongia, E. A. (2019).
Inactivated influenza vaccine and spontaneous abortion in the
vaccine safety datalink in 2012-13, 2013-14, and 2014-15. Vac-
cine, 37(44), 6673–6681. https://doi.org/10.1016/j.vaccine.2019.
09.035

Flagg, E. W., Torrone, E. A., & Weinstock, H. (2016). Ecological
association of human papillomavirus vaccination with cervical
dysplasia prevalence in the United States, 2007-2014. American

Journal of Public Health, 106(12), 2211–2218. https://doi.org/10.
2105/AJPH.2016.303472

Gargano, J. W., Park, I. U., Griffin, M. R., Niccolai, L. M.,
Powell, M., Bennett, N. M., … HPV-IMPACT Working Group.
(2019). Trends in high-grade cervical lesions and cervical can-
cer screening in 5 states, 2008-2015. Clinical Infectious Diseases,
68(8), 1282–1291. https://doi.org/10.1093/cid/ciy707

Getman, R., Helmi, M., Roberts, H., Yansane, A., Cutler, D., &
Seymour, B. (2018). Vaccine hesitancy and online information:
The influence of digital networks. Health Education & Behavior,
45(4), 599–606. https://doi.org/10.1177/1090198117739673

Giambi, C., Del Manso, M., Marchetti, G., Olsson, K., Adel Ali, K.,
Declich, S., & Venice Survey Working Group. (2019).
Immunisation of migrants in EU/EEA countries: Policies and
practices. Vaccine, 37(36), 5439–5451. https://doi.org/10.1016/j.
vaccine.2019.06.068

Giersing, B. K., Karron, R. A., Vekemans, J., Kaslow, D. C., &
Moorthy, V. S. (2019). Meeting report: WHO consultation on
respiratory syncytial virus (RSV) vaccine development, Geneva,
25-26 April 2016. Vaccine, 37(50), 7355–7362. https://doi.org/
10.1016/j.vaccine.2017.02.068

Gorman, J. R., Brewer, N. T., Wang, J. B., & Chambers, C. D.
(2012). Theory-based predictors of influenza vaccination among
pregnant women. Vaccine, 31(1), 213–218. https://doi.org/10.
1016/j.vaccine.2012.10.064

Grant, G. B., Desai, S., Dumolard, L., Kretsinger, K., & Reef, S. E.
(2019). Progress toward rubella and congenital rubella syn-
drome control and elimination—Worldwide, 2000-2018. Mor-
bidity and Mortality Weekly Report, 68(39), 855–859. https://doi.
org/10.15585/mmwr.mm6839a5

Gregg, N. M. (1941). Congenital cataract following German measles
in the mother. Transactions of the Ophthalmological Society of
Australia, 3, 35–46.

Grohskopf, L. A., Alyanak, E., Broder, K. R., Walter, E. B.,
Fry, A. M., & Jernigan, D. B. (2019). Prevention and control of
seasonal influenza with vaccines: Recommendations of the
advisory committee on immunization practices—United States,
2019-20 influenza season. Morbidity and Mortality Weekly
Report Recommendations and Reports, 68(3), 1–21. https://doi.
org/10.15585/mmwr.rr6803a1

Havers, F. P., Moro, P. L., Hunter, P., Hariri, S., & Bernstein, H.
(2020). Use of tetanus toxoid, reduced diphtheria toxoid, and
acellular pertussis vaccines: Updated recommendations of the
advisory committee on immunization practices—United States,
2019. Morbidity and Mortality Weekly Report, 69(3), 77–83.
https://doi.org/10.15585/mmwr.mm6903a5

Henderson, D. A. (2011). The eradication of smallpox—An over-
view of the past, present, and future. Vaccine, 29(Suppl 4),
D7–D9. https://doi.org/10.1016/j.vaccine.2011.06.080

Hill, H. A., Elam-Evans, L. D., Yankey, D., Singleton, J. A., &
Kang, Y. (2018). Vaccination coverage among children aged
19-35 months—United States, 2017. Morbidity and Mortality
Weekly Report, 67(40), 1123–1128. https://doi.org/10.15585/
mmwr.mm6740a4

Hornsey, M. J., Harris, E. A., & Fielding, K. S. (2018). The psycho-
logical roots of anti-vaccination attitudes: A 24-nation investi-
gation. Health Psychology, 37(4), 307–315. https://doi.org/10.
1037/hea0000586

532 EDITORIAL

https://doi.org/10.1016/j.vaccine.2016.06.054
https://doi.org/10.1089/jwh.2018.7139
https://doi.org/10.1089/jwh.2018.7139
https://doi.org/10.1056/NEJMp1608967
https://doi.org/10.1056/NEJMp1608967
https://doi.org/10.1097/AOG.0000000000002301
https://doi.org/10.1097/AOG.0000000000002301
https://doi.org/10.1086/652403
https://doi.org/10.1086/652403
https://doi.org/10.1016/j.vaccine.2017.08.003
https://doi.org/10.1016/j.vaccine.2017.08.003
https://doi.org/10.1080/21645515.2019.1688035
https://doi.org/10.1080/21645515.2019.1688035
https://doi.org/10.1146/annurev-virology-092818-015515
https://doi.org/10.1146/annurev-virology-092818-015515
https://doi.org/10.1146/annurev-med-040717-051127
https://doi.org/10.1146/annurev-med-040717-051127
https://doi.org/10.1016/j.vaccine.2017.06.069
https://doi.org/10.1016/j.vaccine.2017.06.069
https://doi.org/10.1016/j.vaccine.2019.09.035
https://doi.org/10.1016/j.vaccine.2019.09.035
https://doi.org/10.2105/AJPH.2016.303472
https://doi.org/10.2105/AJPH.2016.303472
https://doi.org/10.1093/cid/ciy707
https://doi.org/10.1177/1090198117739673
https://doi.org/10.1016/j.vaccine.2019.06.068
https://doi.org/10.1016/j.vaccine.2019.06.068
https://doi.org/10.1016/j.vaccine.2017.02.068
https://doi.org/10.1016/j.vaccine.2017.02.068
https://doi.org/10.1016/j.vaccine.2012.10.064
https://doi.org/10.1016/j.vaccine.2012.10.064
https://doi.org/10.15585/mmwr.mm6839a5
https://doi.org/10.15585/mmwr.mm6839a5
https://doi.org/10.15585/mmwr.rr6803a1
https://doi.org/10.15585/mmwr.rr6803a1
https://doi.org/10.15585/mmwr.mm6903a5
https://doi.org/10.1016/j.vaccine.2011.06.080
https://doi.org/10.15585/mmwr.mm6740a4
https://doi.org/10.15585/mmwr.mm6740a4
https://doi.org/10.1037/hea0000586
https://doi.org/10.1037/hea0000586


Kahn, K. E., Black, C. L., Ding, H., Williams, W. W., Lu, P. J.,
Fiebelkorn, A. P., … Devlin, R. (2018). Influenza and Tdap vac-
cination coverage among pregnant women—United States,
April 2018. Morbidity and Mortality Weekly Report, 67(38),
1055–1059. https://doi.org/10.15585/mmwr.mm6738a3

Katz, S. L., & Hinman, A. R. (2004). Summary and conclusions:
Measles elimination meeting, 16-17 March 2000. The Journal of
Infectious Diseases, 189(Suppl 1), S43–S47. https://doi.org/10.
1086/377696

Kobayashi, M., Schrag, S. J., Alderson, M. R., Madhi, S. A.,
Baker, C. J., Sobanjo-Ter Meulen, A., … Vekemans, J. (2019).
WHO consultation on group B Streptococcus vaccine develop-
ment: Report from a meeting held on 27-28 April 2016. Vaccine,
37(50), 7307–7314. https://doi.org/10.1016/j.vaccine.2016.12.029

Krishnaswamy, S., Lambach, P., & Giles, M. L. (2019). Key consid-
erations for successful implementation of maternal immuniza-
tion programs in low and middle income countries. Human
Vaccines & Immunotherapeutics, 15(4), 942–950. https://doi.
org/10.1080/21645515.2018.1564433

Leask, J., Booy, R., & McIntyre, P. B. (2010). MMR, Wakefield and
the Lancet: What can we learn? The Medical Journal of
Australia, 193(1), 5–7.

Liang, J. L., Tiwari, T., Moro, P., Messonnier, N. E., Reingold, A.,
Sawyer, M., & Clark, T. A. (2018). Prevention of pertussis, teta-
nus, and diphtheria with vaccines in the United States: Recom-
mendations of the Advisory Committee on Immunization
Practices (ACIP). Morbidity and Mortality Weekly Report Recom-
mendations and Reports, 67(2), 1–44. https://doi.org/10.15585/
mmwr.rr6702a1

Lindley, M. C., Kahn, K. E., Bardenheier, B. H., D'Angelo, D. V.,
Dawood, F. S., Fink, R. V., … Skoff, T. H. (2019). Vital signs:
Burden and prevention of influenza and pertussis among preg-
nant women and infants—United States. Morbidity and Mortal-
ity Weekly Report, 68(40), 885–892. https://doi.org/10.15585/
mmwr.mm6840e1

Lo, N. C., & Hotez, P. J. (2017). Public health and economic conse-
quences of vaccine hesitancy for measles in the United States.
JAMA Pediatrics, 171(9), 887–892. https://doi.org/10.1001/
jamapediatrics.2017.1695

Louik, C., Kerr, S., Van Bennekom, C. M., Chambers, C.,
Jones, K. L., Schatz, M., & Mitchell, A. A. (2016). Safety of the
2011-12, 2012-13, and 2013-14 seasonal influenza vaccines in
pregnancy: Preterm delivery and specific malformations, a
study from the case-control arm of VAMPSS. Vaccine, 34(37),
4450–4459. https://doi.org/10.1016/j.vaccine.2016.06.078

Louka, C., Chandler, E., Ranchor, A. V., Broer, H., Pournaras, S.,
Ravensbergen, S. J., & Stienstra, Y. (2019). Asylum seekers' per-
spectives on vaccination and screening policies after their
arrival in Greece and The Netherlands. PLoS One, 14(12),
e0226948. https://doi.org/10.1371/journal.pone.0226948

Lu, P. J., Yankey, D., Jeyarajah, J., O'Halloran, A., Fredua, B.,
Elam-Evans, L. D., & Reagan-Steiner, S. (2018). Association of
health insurance status and vaccination coverage among ado-
lescents 13-17 years of age. The Journal of Pediatrics, 195,
256–262.e1. https://doi.org/10.1016/j.jpeds.2017.12.024

MacDonald, N. E., Butler, R., & Dube, E. (2018). Addressing bar-
riers to vaccine acceptance: An overview. Human Vaccines &
Immunotherapeutics, 14(1), 218–224. https://doi.org/10.1080/
21645515.2017.1394533

Maglione, M. A., Das, L., Raaen, L., Smith, A., Chari, R.,
Newberry, S., … Gidengil, C. (2014). Safety of vaccines used for
routine immunization of U.S. children: A systematic review.
Pediatrics, 134(2), 325–337. https://doi.org/10.1542/peds.2014-
1079

McDonald, R., Ruppert, P. S., Souto, M., Johns, D. E., McKay, K.,
Bessette, N., … Zucker, H. A. (2019). Notes from the field: Mea-
sles outbreaks from imported cases in Orthodox Jewish
communities—New York and New Jersey, 2018-2019. Morbidity
and Mortality Weekly Report, 68(19), 444–445. https://doi.org/
10.15585/mmwr.mm6819a4

Mertz, D., Geraci, J., Winkup, J., Gessner, B. D., Ortiz, J. R., &
Loeb, M. (2017). Pregnancy as a risk factor for severe outcomes
from influenza virus infection: A systematic review and meta-
analysis of observational studies. Vaccine, 35(4), 521–528.
https://doi.org/10.1016/j.vaccine.2016.12.012

Nasser, R., Rakedzon, S., Dickstein, Y., Mousa, A., Solt, I., Peterisel, N.,
… Neuberger, A. (2019). Are all vaccines safe for the pregnant trav-
eler? A systematic review and metaanalysis. Journal of Travel Med-
icine, 27(2), taz074. https://doi.org/10.1093/jtm/taz074

Nunes, M. C., & Madhi, S. A. (2018). Influenza vaccination during
pregnancy for prevention of influenza confirmed illness in the
infants: A systematic review and meta-analysis. Human Vac-
cines & Immunotherapeutics, 14(3), 758–766. https://doi.org/10.
1080/21645515.2017.1345385

O'Leary, S. T., Riley, L. E., Lindley, M. C., Allison, M. A.,
Albert, A. P., Fisher, A., … Kempe, A. (2019). Obstetrician-gyne-
cologists' strategies to address vaccine refusal among pregnant
women. Obstetrics and Gynecology, 133(1), 40–47. https://doi.
org/10.1097/AOG.0000000000003005

Omer, S. B., Clark, D. R., Aqil, A. R., Tapia, M. D., Nunes, M. C.,
Kozuki, N., … for BMGF Supported Maternal Influenza Immu-
nization Trials Investigators Group. (2018). Maternal influenza
immunization and prevention of severe clinical pneumonia in
young infants: Analysis of randomized controlled trials con-
ducted in Nepal, Mali and South Africa. The Pediatric Infectious
Disease Journal, 37(5), 436–440. https://doi.org/10.1097/INF.
0000000000001914

Orenstein, W., & Seib, K. (2014). Mounting a good offense against
measles. The New England Journal of Medicine, 371(18),
1661–1663. https://doi.org/10.1056/NEJMp1408696

Patel, M., Lee, A. D., Clemmons, N. S., Redd, S. B., Poser, S.,
Blog, D., … Gastanaduy, P. A. (2019). National update on mea-
sles cases and outbreaks—United States, January 1-October
1, 2019. Morbidity and Mortality Weekly Report, 68(40),
893–896. https://doi.org/10.15585/mmwr.mm6840e2

Plotkin, S. A. (2001). Rubella eradication. Vaccine, 19(25–26),
3311–3319. https://doi.org/10.1016/s0264-410x(01)00073-1

Rasmussen, S. A., & Jamieson, D. J. (2019). Influenza and preg-
nancy: No time for complacency. Obstetrics and Gynecology,
133(1), 23–26. https://doi.org/10.1097/AOG.0000000000003040

Raza, S. A., & Avan, B. I. (2019). Eliminating maternal and neona-
tal tetanus and promoting clean delivery practices through dis-
posable clean birth kits. Frontiers in Public Health, 7, 339.
https://doi.org/10.3389/fpubh.2019.00339

Reef, S. E., & Cochi, S. L. (2006). The evidence for the elimination
of rubella and congenital rubella syndrome in the United
States: A public health achievement. Clinical Infectious Dis-
eases, 43(Suppl 3), S123–S125. https://doi.org/10.1086/505943

EDITORIAL 533

https://doi.org/10.15585/mmwr.mm6738a3
https://doi.org/10.1086/377696
https://doi.org/10.1086/377696
https://doi.org/10.1016/j.vaccine.2016.12.029
https://doi.org/10.1080/21645515.2018.1564433
https://doi.org/10.1080/21645515.2018.1564433
https://doi.org/10.15585/mmwr.rr6702a1
https://doi.org/10.15585/mmwr.rr6702a1
https://doi.org/10.15585/mmwr.mm6840e1
https://doi.org/10.15585/mmwr.mm6840e1
https://doi.org/10.1001/jamapediatrics.2017.1695
https://doi.org/10.1001/jamapediatrics.2017.1695
https://doi.org/10.1016/j.vaccine.2016.06.078
https://doi.org/10.1371/journal.pone.0226948
https://doi.org/10.1016/j.jpeds.2017.12.024
https://doi.org/10.1080/21645515.2017.1394533
https://doi.org/10.1080/21645515.2017.1394533
https://doi.org/10.1542/peds.2014-1079
https://doi.org/10.1542/peds.2014-1079
https://doi.org/10.15585/mmwr.mm6819a4
https://doi.org/10.15585/mmwr.mm6819a4
https://doi.org/10.1016/j.vaccine.2016.12.012
https://doi.org/10.1093/jtm/taz074
https://doi.org/10.1080/21645515.2017.1345385
https://doi.org/10.1080/21645515.2017.1345385
https://doi.org/10.1097/AOG.0000000000003005
https://doi.org/10.1097/AOG.0000000000003005
https://doi.org/10.1097/INF.0000000000001914
https://doi.org/10.1097/INF.0000000000001914
https://doi.org/10.1056/NEJMp1408696
https://doi.org/10.15585/mmwr.mm6840e2
https://doi.org/10.1016/s0264-410x(01)00073-1
https://doi.org/10.1097/AOG.0000000000003040
https://doi.org/10.3389/fpubh.2019.00339
https://doi.org/10.1086/505943


Salmon, D. A., Dudley, M. Z., Glanz, J. M., & Omer, S. B. (2015). Vac-
cine hesitancy: Causes, consequences, and a call to action. Vaccine,
33(Suppl 4), D66–D71. https://doi.org/10.1016/j.vaccine.2015.09.035

Schmidt, A. L., Zollo, F., Scala, A., Betsch, C., & Quattrociocchi, W.
(2018). Polarization of the vaccination debate on Facebook. Vaccine,
36(25), 3606–3612. https://doi.org/10.1016/j.vaccine.2018.05.040

Shah, M. P., Tate, J. E., Steiner, C. A., & Parashar, U. D. (2016). Decline
in emergency department visits for acute gastroenteritis among
children in 10 US states after implementation of rotavirus vaccina-
tion, 2003 to 2013. The Pediatric Infectious Disease Journal, 35(7),
782–786. https://doi.org/10.1097/INF.0000000000001175

Shang, M., Blanton, L., Brammer, L., Olsen, S. J., & Fry, A. M.
(2018). Influenza-associated pediatric deaths in the United
States, 2010-2016. Pediatrics, 141(4), e20172918. https://doi.org/
10.1542/peds.2017-2918

Skoff, T. H., Hadler, S., & Hariri, S. (2019). The epidemiology of
nationally reported pertussis in the United States, 2000-2016.
Clinical Infectious Diseases, 68(10), 1634–1640. https://doi.org/
10.1093/cid/ciy757

Sperling, R. S., Riley, L. E., & Immunization and Emerging Infections
Expert Work Group. (2018). Influenza vaccination, pregnancy
safety, and risk of early pregnancy loss. Obstetrics and Gynecology,
131(5), 799–802. https://doi.org/10.1097/AOG.0000000000002573

Tan, M. P., & Koren, G. (2006). Chickenpox in pregnancy:
Revisited. Reproductive Toxicology, 21(4), 410–420. https://doi.
org/10.1016/j.reprotox.2005.04.011

Tate, J. E., Patel, M. M., Steele, A. D., Gentsch, J. R., Payne, D. C.,
Cortese, M. M., … Parashar, U. D. (2010). Global impact of rota-
virus vaccines. Expert Review of Vaccines, 9(4), 395–407. https://
doi.org/10.1586/erv.10.17

Thwaites, C. L., Beeching, N. J., & Newton, C. R. (2015). Maternal
and neonatal tetanus. Lancet, 385(9965), 362–370. https://doi.
org/10.1016/S0140-6736(14)60236-1

Walker, T. Y., Elam-Evans, L. D., Yankey, D., Markowitz, L. E.,
Williams, C. L., Fredua, B., … Stokley, S. (2019). National,
regional, state, and selected local area vaccination coverage
among adolescents aged 13-17 years—United States, 2018. Mor-
bidity and Mortality Weekly Report, 68(33), 718–723. https://doi.
org/10.15585/mmwr.mm6833a2

Wang, F. T., Mast, T. C., Glass, R. J., Loughlin, J., & Seeger, J. D.
(2010). Effectiveness of the pentavalent rotavirus vaccine in
preventing gastroenteritis in the United States. Pediatrics, 125
(2), e208–e213. https://doi.org/10.1542/peds.2009-1246

Whitney, C. G., Zhou, F., Singleton, J., Schuchat, A., & Centers for
Disease Control and Prevention (CDC). (2014). Benefits from
immunization during the vaccines for children program era—
United States, 1994-2013. Morbidity and Mortality Weekly
Report, 63(16), 352–355.

Wilson, E., Goss, M. A., Marin, M., Shields, K. E., Seward, J. F.,
Rasmussen, S. A., & Sharrar, R. G. (2008). Varicella vaccine
exposure during pregnancy: Data from 10 years of the preg-
nancy registry. The Journal of Infectious Diseases, 197(Suppl 2),
S178–S184. https://doi.org/10.1086/522136

World Health Organization. (2017). Assessment report of the global
vaccine action plan: Strategic advisory group of experts on
immunization. Retrieved from https://www.who.int/
immunization/sage/meetings/2017/october/1_GVAP_
Assessment_report_web_version.pdf

World Health Organization. (2019). Ten threats to global health in
2019. Retrieved from https://www.who.int/emergencies/ten-
threats-to-global-health-in-2019

Zimmermann, P., Perrett, K. P., Messina, N. L., Donath, S., Ritz, N.,
van der Klis, F. R. M., & Curtis, N. (2019). The effect of mater-
nal immunisation during pregnancy on infant vaccine
responses. EClinicalMedicine, 13, 21–30. https://doi.org/10.
1016/j.eclinm.2019.06.010

534 EDITORIAL

https://doi.org/10.1016/j.vaccine.2015.09.035
https://doi.org/10.1016/j.vaccine.2018.05.040
https://doi.org/10.1097/INF.0000000000001175
https://doi.org/10.1542/peds.2017-2918
https://doi.org/10.1542/peds.2017-2918
https://doi.org/10.1093/cid/ciy757
https://doi.org/10.1093/cid/ciy757
https://doi.org/10.1097/AOG.0000000000002573
https://doi.org/10.1016/j.reprotox.2005.04.011
https://doi.org/10.1016/j.reprotox.2005.04.011
https://doi.org/10.1586/erv.10.17
https://doi.org/10.1586/erv.10.17
https://doi.org/10.1016/S0140-6736(14)60236-1
https://doi.org/10.1016/S0140-6736(14)60236-1
https://doi.org/10.15585/mmwr.mm6833a2
https://doi.org/10.15585/mmwr.mm6833a2
https://doi.org/10.1542/peds.2009-1246
https://doi.org/10.1086/522136
https://www.who.int/immunization/sage/meetings/2017/october/1_GVAP_Assessment_report_web_version.pdf
https://www.who.int/immunization/sage/meetings/2017/october/1_GVAP_Assessment_report_web_version.pdf
https://www.who.int/immunization/sage/meetings/2017/october/1_GVAP_Assessment_report_web_version.pdf
https://www.who.int/emergencies/ten-threats-to-global-health-in-2019
https://www.who.int/emergencies/ten-threats-to-global-health-in-2019
https://doi.org/10.1016/j.eclinm.2019.06.010
https://doi.org/10.1016/j.eclinm.2019.06.010

	Joint position statement on vaccines from the Society for Birth Defects Research and Prevention and the Organization of Ter...
	ACKNOWLEDGMENTS
	  CONFLICT OF INTEREST
	  DATA AVAILABILITY STATEMENT

	REFERENCES


