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Vaccination in pregnancy:
A call to all providers for help
ABSTRACT
Vaccination in pregnancy is an important part of maternity care, but maternal immunization rates continue to
be below national benchmarks. Inﬂuenza and tetanus
toxoid, reduced diphtheria toxoid, and acellular pertussis (Tdap) vaccinations have been shown to be safe and
provide important protections to pregnant women, the
fetus, and neonates. Although obstetrician-gynecologists
provide the bulk of pregnancy care, general internists and
medical specialists have frequent clinical encounters with
maternity patients and should assist in immunization
education and administration.

accination in pregnancy is a public
health priority that is often neglected,
V
even more so today with the current focus on

Seasonal inﬂuenza and Tdap vaccinations are recommended for women who are pregnant or planning pregnancy.

COVID-19 vaccination. Vaccination in pregnancy is important to protect the mother (who
is especially vulnerable due to the physiologic
changes of pregnancy), fetus (because of developmental and prematurity risks), and neonate (by conferring passive immunity).
This article reviews the 2 vaccines most
often given in pregnancy: the inactivated seasonal influenza vaccine and the tetanus toxoid, reduced diphtheria toxoid, and acellular
pertussis (Tdap) vaccine, along with evidence
of their benefits and safety, guidance on administering them, and management of pregnant women who become sick with or are exposed to influenza or pertussis.

Both vaccines are safe for most women and offer signiﬁcant beneﬁts to the mother and baby.

■ VACCINATION IS RECOMMENDED
IN PREGNANCY

KEY POINTS

Pregnant women should be given the inactivated form of
the inﬂuenza vaccine, not the live vaccine.
Tdap vaccination is recommended in the third trimester
but can be given at any time in pregnancy.
A recommendation from a healthcare provider is the
number-one factor consistently shown to increase maternal vaccination rates.
The COVID-19 vaccine should not be withheld from
pregnant patients who meet the criteria for vaccination,
but the decision is at the discretion of the patient after an
informed discussion.
doi:10.3949/ccjm.88a.20111

The American College of Obstetricians and
Gynecologists (ACOG) advises that not only
obstetrician-gynecologists but other healthcare providers recommend and give the influenza vaccine to women who are pregnant or
plan to become pregnant during the influenza
season.1 They also recommend that women be
vaccinated against tetanus, diphtheria, and
pertussis during every pregnancy.2
Despite recommendations from national
and international societies, vaccination rates in
pregnancy remain lower than targets.3 Internists
and medical specialists play a critical role in increasing vaccination rates in pregnant women.
Because these providers provide ongoing care
and surveillance of medical comorbidities such
as asthma, diabetes, lupus, and cardiac disease
during pregnancy, their action to recommend
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TABLE 1

Summary of vaccinations in pregnancy

Vaccine

Indicated
during every
pregnancy

Indicated
for speciﬁc
populations
in pregnancy

Contraindicated
in pregnancy

Postpartum
and nursing

Seasonal inﬂuenza

√

√

Tdap

√

√

Pneumococcal

√

√

Hepatitis A

√

√

Hepatitis B

√

√

MMR

√

Varicella

√

MMR = measles, mumps, rubella; Tdap = tetanus toxoid, reduced diphtheria, and acellular pertussis

and administer immunizations to women who
are pregnant or planning a pregnancy is needed
to increase vaccination rates.
Table 1 summarizes maternal immunization recommendations.

Vaccination
rates in
pregnancy
remain lower
than targets
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■ INFLUENZA VACCINATION
Although influenza vaccination rates increased after the 2009 H1N1 pandemic up to
a high of just over 50% in 2016 in the United
States,4 rates in pregnancy are declining.
Immunization of pregnant women against
seasonal influenza is critically important. During the 2009 H1N1 influenza pandemic in the
United States, 5% of all influenza deaths were
in pregnant women, although pregnant women make up only 1% of the population.4
Influenza in pregnancy places the mother
at higher risk of pneumonia, hospitalization,
respiratory failure, and intensive care unit admission compared with nonpregnant women.
These risks are due to immunologic changes
in pregnancy such as altered T-cell immunity
and physiologic changes such as the gravid
uterus crowding into the chest, causing decreased functional residual capacity of the
lungs. Influenza can also lead to preterm labor
and birth, potentially subjecting the fetus to
the effects of prematurity or causing stillbirth.5
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Beneﬁts of inﬂuenza vaccination
for mother and baby
Vaccination in pregnancy is beneficial for
both mother and baby. The effectiveness of
seasonal influenza vaccination is similar between pregnant and nonpregnant women.6
Although the efficacy of the seasonal vaccine
varies from year to year, pregnant women who
have been vaccinated have fewer hospital admissions than those not vaccinated.1,4
Vaccinating the mother can also have
substantial benefits for the newborn after
birth, owing to passive immunity conferred
by transplacental passage of maternal antibodies. A randomized study found umbilical
cord blood antibody titers to be more than
1.5 times higher than those in maternal
blood after vaccination.7 Clinical benefits
include fewer hospitalizations and lower
rates of laboratory-confirmed influenza illness in infants born to vaccinated mothers.
In 2 studies, 93 of 2,873 (3.24%) infants of
vaccinated women developed laboratoryconfirmed influenza illness compared with
142 of 2,869 (4.95%) infants of unvaccinated women (risk ratio 0.66, 95% confidence
interval 0.50–0.85).8 From these data we calculate the absolute risk reduction as 1.71%
and the number needed to treat 58.

MARCH 2021

Downloaded from www.ccjm.org on September 21, 2021. For personal use only. All other uses require permission.

EMERY AND MOUSSA

No evidence of safety concerns
Numerous studies have found influenza vaccination to be safe and effective in pregnancy,
with few adverse effects on the mother.1,4,5
Common vaccine-related side effects include
injection site reaction, fever, headache, and
myalgia.
Possible adverse effects of the seasonal flu
vaccine on the fetus and neonate have also
been studied. Systematic reviews of maternal inactivated influenza virus vaccination
have found no correlation with increased fetal risk.9,10 A prospective cohort study of more
than 10,000 pregnant women found no association between influenza vaccination in
pregnancy and adverse birth outcomes.11 Although concerns have been raised about the
safety of the mercury-containing preservative
thimerosal and its possible links to autism, no
scientific evidence of a link between receipt of
thimerosal-containing vaccines in the mother
and adverse health or developmental effects
in the baby has ever been found.1
Administration recommendations
Only the inactivated influenza vaccine should
be used for pregnant women. The live, attenuated influenza vaccine is indicated for nonpregnant patients ages 2 to 49, and it may be
used for postpartum women, including those
who are breastfeeding.
Contraindications. A prior life-threatening reaction to the influenza vaccine or to any
of its components is an absolute contraindication to receiving the vaccine. Even for women
with a history of egg allergy or Guillain-Barré
syndrome, vaccination should be considered if
the potential benefits outweigh the risks.12
Timing. Pregnant women can receive the
inactivated influenza vaccine at any time
during influenza season (typically October
through May), although the best time is
early in the season, ideally before the end of
October. An unvaccinated pregnant woman
presenting to her primary care provider or
medical specialist should be encouraged to
receive the vaccine regardless of her stage of
pregnancy.
Women of reproductive age who are planning a pregnancy during flu season or are not
actively using contraception should be given
the vaccine.

Documentation of vaccination should be
provided to the patient to ensure her immunization records are kept current.
Family members of pregnant women
should also be vaccinated. Although this
strategy is recommended to reduce illness in
newborns, data are mixed about its efficacy.5
Treating inﬂuenza and possible exposure
Whether or not they have been vaccinated,
women who develop flulike illness at any time
during pregnancy should be prescribed antiviral medications, ie, one of the following
regimens, depending on local influenza virus
resistance13:
• Oseltamivir 75 mg twice daily for 5 days
(recommended by the US Centers for Disease Control and Prevention)
• Zanamivir 10 mg (2 5-mg inhalations)
twice daily for 5 days
• Peramivir 600 mg (single intravenous infusion).
Treatment should be initiated as soon as
possible after onset of illness.
Postexposure antiviral prophylaxis should
be considered for pregnant and postpartum
women, with either of the following regimens:
• Oseltamivir 75 mg once daily for 7 to 10
days
• Zanamivir 10 mg (2 5-mg inhalations)
once daily for 10 days).
Therapy should be given presumptively
without laboratory confirmation if suspicion is
high for pregnant women and women who are
up to 2 weeks postpartum, including women
who have experienced a fetal loss.

Only the
inactivated
inﬂuenza
vaccine
should be used
for pregnant
women

■ TDAP VACCINATION
Tdap vaccination is recommended during
pregnancy by the Advisory Council on Immunization Practices (ACIP) and ACOG,
primarily to help protect neonates against the
highly contagious Bordetella pertussis bacteria.14 Despite that, the rate of Tdap immunization in pregnancy hovers just over 50%.
Infants younger than 1 year are at the
highest risk of severe symptoms and sequelae
from pertussis; it is a major cause of vaccinepreventable death in this age group.15
Vaccination is highly effective in protecting infants against pertussis infection, preventing over 90% of hospitalizations and 95%
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of deaths due to pertussis in the first 2 to 3
months of life.16 Vaccination during pregnancy is especially important, as it bolsters maternal pertussis-specific IgG antibodies, which
are passively acquired by the fetus during pregnancy.17 Without maternal vaccination, there
is a gap in protection after delivery, as infants
are unable to receive their first pertussis vaccination until 6 weeks of age, when they start
their 5-dose course at set intervals between 2
months and 6 years of age.14

Pregnant
women
who develop
ﬂulike illness
should be
prescribed
antiviral
medications

Timing of Tdap immunization
Tdap should be given to pregnant women at
the beginning of the third trimester of each
pregnancy, ideally between 27 and 36 weeks
gestation, regardless of timing of prior Tdap
vaccination. It can be given earlier in pregnancy for maternal benefit (such as tetanus
exposure), and in such cases, does not need to
be repeated later in pregnancy or postpartum.
For women who did not receive Tdap prenatally, it can be given postpartum. It should not
be given preconception unless the patient is
due for her scheduled vaccination.
Pertussis vaccination is contraindicated for
patients who have had a severe allergic reaction after a previous dose or encephalopathy
without identifiable cause within 7 days of receiving a pertussis vaccine.
Vaccinating family members
Since 2005, the ACIP has recommended a
strategy of “cocooning” (ie, vaccinating people who come into close contact with a newborn) to provide the best protection against
pertussis until the recommended childhood
vaccination schedule can begin.14 However,
programs using this strategy have had inconsistent results due to challenges in vaccinating
other family members. Also, evidence suggests
that immunization with Tdap may not fully
prevent bacterial transmission. Nevertheless,
the ACIP continues to recommend this practice, and primary care physicians, who may
care for multiple members of a family, may be
able to promote this policy.
Addressing safety concerns
The maternal and fetal safety of Tdap vaccination has been well documented,18 and it
does not increase pregnancy risks such as preeclampsia, fetal growth restriction, stillbirth,

160

CLEVELAND CLINIC JOURNAL OF MEDICINE

VOLUME 88 • NUMBER 3

or preterm birth.19 No fetal or neonatal developmental risks have been identified. Similar
to the seasonal influenza vaccine, common
reactions to maternal Tdap administration
include pain at the injection site, headache,
and fatigue.
Treating pertussis exposure
Although pertussis is primarily managed
through vaccination in the United States, infection does occur. Pertussis has 3 stages: a catarrhal stage with upper respiratory infection
symptoms, a paroxysmal stage with coughing
spasms, and a convalescent stage with slow
resolution of coughing frequency and severity. Patients are most infectious during the catarrhal and paroxysmal stages.20
If a pregnant patient or a household contact has been exposed to pertussis, treatment
should begin within 21 days of exposure to reduce symptomatic infection and spread. Treatment for pregnant adults is with one of the following regimens21:
• Azithromycin 500 mg in a single dose
on day 1, then 250 mg per day on days 2
through 5
• Erythromycin 2 g per day in 4 divided doses for 14 days.
Treatment of the mother is especially important during the postpartum period to reduce the risk of spread to the newborn. Either
regimen is safe during lactation.
■ ALL PHYSICIANS
SHOULD PROMOTE VACCINATION
Primary care providers and medical specialists
should routinely assess the vaccination status
of their patients, especially pregnant women,
and recommend and administer appropriate
vaccines. Although obstetrician-gynecologists
bear primary responsibility for providing and
administering vaccinations to pregnant patients, not all carry influenza or Tdap vaccines
in their offices due to financial or logistical
reasons, such as storage or tracking of vaccines.22 A national US survey of obstetriciangynecologists found that for those whose practice did not stock an indicated vaccine, 56%
“always or often” referred patients to their primary care provider to receive the vaccine, referring less often to public health departments
(32%) or pharmacies (25%).22
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Many pregnant women refuse the Tdap
and influenza vaccines23 for a variety of reasons,24 including common misperceptions (“It
will make me sick”), concerns for the safety
of the fetus or neonate, and personal health
beliefs (“I never get the flu shot”). A review
by Mossad25 provides guidance on counseling
patients who doubt the value of immunization.
Studies of various vaccine promotion techniques, such as text messaging or video tutorials, have found that they result in only modest, if any, increase in maternal vaccination
acceptance.26,27 Multiple studies have shown
that the recommendation of a healthcare
provider is the single most influential factor
of pregnant women accepting vaccinations in
pregnancy.4,23,28
■ COVID-19 VACCINATION
IN PREGNANCY
In December 2020, the US Food and Drug
Administration issued an Emergency Use
Authorization for 2 of the vaccines against
SARS-CoV-2 (COVID-19).
Soon after, ACOG29 issued a statement
about COVID-19 vaccination in pregnancy,
stating, “ACOG recommends that COVID-19
vaccines should not be withheld from pregnant individuals who meet criteria for vaccination based on ACIP-recommended priority
groups.” The US Centers for Disease Control

and Prevention (CDC) issued a similar statement.30 It is recommended, but not required,
that pregnant and lactating patients have a
discussion with their provider about their own
specific circumstances and risks and whether
to accept the vaccine.
While no pregnant patients were included
in critical vaccine safety trials, it is known that
a pregnant woman who contracts COVID-19
is at higher risk of complications compared
with her nonpregnant counterparts,31 and the
CDC has responded by including pregnancy
as a risk factor for a high-risk health group.
As such, pregnant patients, especially those
in high-risk occupations, should be offered
the vaccine after appropriate counseling as set
forth by guidance from ACOG and the CDC.
However, the decision to be vaccinated is
solely at the patient’s discretion, and a conversation with her healthcare team about her
decision to be vaccinated is recommended but
not required. Finally, clinicians are encouraged
to keep abreast of available evidence about the
COVID-19 vaccines in terms of risks and benefits, as well about potential complications, so
that they can provide the most accurate information and counseling to their patients.
■
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