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V accination in pregnancy is a public 
health priority that is often neglected, 

even more so today with the current focus on 
COVID-19 vaccination. Vaccination in preg-
nancy is important to protect the mother (who 
is especially vulnerable due to the physiologic 
changes of pregnancy), fetus (because of de-
velopmental and prematurity risks), and neo-
nate (by conferring passive immunity). 
 This article reviews the 2 vaccines most 
often given in pregnancy: the inactivated sea-
sonal infl uenza vaccine and the tetanus tox-
oid, reduced diphtheria toxoid, and acellular 
pertussis (Tdap) vaccine, along with evidence 
of their benefi ts and safety, guidance on ad-
ministering them, and management of preg-
nant women who become sick with or are ex-
posed to infl uenza or pertussis.  

 ■ VACCINATION IS RECOMMENDED 
IN PREGNANCY

The American College of Obstetricians and 
Gynecologists (ACOG) advises that not only 
obstetrician-gynecologists but other health-
care providers recommend and give the infl u-
enza vaccine to women who are pregnant or 
plan to become pregnant during the infl uenza 
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 in-
creasing 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 

REVIEW

doi:10.3949/ccjm.88a.20111

ABSTRACT
Vaccination in pregnancy is an important part of mater-
nity care, but maternal immunization rates continue to 
be below national benchmarks. Infl uenza and tetanus 
toxoid, reduced diphtheria toxoid, and acellular pertus-
sis (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. 

KEY POINTS
Seasonal infl uenza and Tdap vaccinations are recommend-
ed for women who are pregnant or planning pregnancy.

Both vaccines are safe for most women and offer signifi -
cant benefi ts to the mother and baby.

Pregnant women should be given the inactivated form of 
the infl uenza 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 mater-
nal 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.
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and administer immunizations to women who 
are pregnant or planning a pregnancy is needed 
to increase vaccination rates. 
 Table 1 summarizes maternal immuniza-
tion recommendations. 

 ■ INFLUENZA VACCINATION 

Although infl uenza vaccination rates in-
creased 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 infl uenza is critically important. Dur-
ing the 2009 H1N1 infl uenza pandemic in the 
United States, 5% of all infl uenza deaths were 
in pregnant women, although pregnant wom-
en make up only 1% of the population.4 
 Infl uenza in pregnancy places the mother 
at higher risk of pneumonia, hospitalization, 
respiratory failure, and intensive care unit ad-
mission 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 de-
creased functional residual capacity of the 
lungs. Infl uenza can also lead to preterm labor 
and birth, potentially subjecting the fetus to 
the effects of prematurity or causing stillbirth.5 

Benefi ts of infl uenza vaccination 
for mother and baby
Vaccination in pregnancy is benefi cial for 
both mother and baby. The effectiveness of 
seasonal infl uenza vaccination is similar be-
tween pregnant and nonpregnant women.6 
Although the effi cacy of the seasonal vaccine 
varies from year to year, pregnant women who 
have been vaccinated have fewer hospital ad-
missions than those not vaccinated.1,4

 Vaccinating the mother can also have 
substantial benefi ts for the newborn after 
birth, owing to passive immunity conferred 
by transplacental passage of maternal anti-
bodies. 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 benefi ts 
include fewer hospitalizations and lower 
rates of laboratory-confi rmed infl uenza ill-
ness in infants born to vaccinated mothers. 
In 2 studies, 93 of 2,873 (3.24%) infants of 
vaccinated women developed laboratory-
confi rmed infl uenza illness compared with 
142 of 2,869 (4.95%) infants of unvaccinat-
ed women (risk ratio 0.66, 95% confi dence 
interval 0.50–0.85).8 From these data we cal-
culate the absolute risk reduction as 1.71% 
and the number needed to treat 58. 

Vaccination 
rates in 
pregnancy 
remain lower 
than targets

TABLE 1

Summary of vaccinations in pregnancy

Vaccine

Indicated 
during every 
pregnancy

Indicated 
for specifi c 
populations 
in pregnancy

Contraindicated 
in pregnancy

Postpartum 
and nursing

Seasonal infl uenza √ √

Tdap √ √

Pneumococcal √ √ 

Hepatitis A √ √

Hepatitis B √ √ 

MMR √

Varicella √

MMR = measles, mumps, rubella; Tdap = tetanus toxoid, reduced diphtheria, and acellular pertussis
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No evidence of safety concerns
Numerous studies have found infl uenza vac-
cination 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 fl u 
vaccine on the fetus and neonate have also 
been studied. Systematic reviews of mater-
nal inactivated infl uenza virus vaccination 
have found no correlation with increased fe-
tal risk.9,10 A prospective cohort study of more 
than 10,000 pregnant women found no as-
sociation between infl uenza vaccination in 
pregnancy and adverse birth outcomes.11 Al-
though concerns have been raised about the 
safety of the mercury-containing preservative 
thimerosal and its possible links to autism, no 
scientifi c 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 infl uenza vaccine should 
be used for pregnant women. The live, attenu-
ated infl uenza vaccine is indicated for non-
pregnant patients ages 2 to 49, and it may be 
used for postpartum women, including those 
who are breastfeeding. 
 Contraindications. A prior life-threaten-
ing reaction to the infl uenza vaccine or to any 
of its components is an absolute contraindica-
tion to receiving the vaccine. Even for women 
with a history of egg allergy or Guillain-Barré 
syndrome, vaccination should be considered if 
the potential benefi ts outweigh the risks.12 
 Timing. Pregnant women can receive the 
inactivated infl uenza vaccine at any time 
during infl uenza 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 plan-
ning a pregnancy during fl u season or are not 
actively using contraception should be given 
the vaccine. 

 Documentation of vaccination should be 
provided to the patient to ensure her immuni-
zation 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 effi cacy.5

Treating infl uenza and possible exposure
Whether or not they have been vaccinated, 
women who develop fl ulike illness at any time 
during pregnancy should be prescribed an-
tiviral medications, ie, one of the following 
regimens, depending on local infl uenza virus 
resistance13:
• Oseltamivir 75 mg twice daily for 5 days 

(recommended by the US Centers for Dis-
ease Control and Prevention)

• Zanamivir 10 mg (2 5-mg inhalations) 
twice daily for 5 days 

• Peramivir 600 mg (single intravenous infu-
sion). 

 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 confi rmation if suspicion is 
high for pregnant women and women who are 
up to 2 weeks postpartum, including women 
who have experienced a fetal loss.

 ■ TDAP VACCINATION

Tdap vaccination is recommended during 
pregnancy by the Advisory Council on Im-
munization Practices (ACIP) and ACOG, 
primarily to help protect neonates against the 
highly contagious Bordetella pertussis bacte-
ria.14 Despite that, the rate of Tdap immuniza-
tion 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 vaccine-
preventable death in this age group.15 
 Vaccination is highly effective in protect-
ing infants against pertussis infection, pre-
venting over 90% of hospitalizations and 95% 

Only the 
inactivated 
infl uenza 
vaccine 
should be used 
for pregnant 
women
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of deaths due to pertussis in the fi rst 2 to 3 
months of life.16 Vaccination during pregnan-
cy is especially important, as it bolsters mater-
nal pertussis-specifi c IgG antibodies, which 
are passively acquired by the fetus during preg-
nancy.17 Without maternal vaccination, there 
is a gap in protection after delivery, as infants 
are unable to receive their fi rst pertussis vac-
cination until 6 weeks of age, when they start 
their 5-dose course at set intervals between 2 
months and 6 years of age.14

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 preg-
nancy for maternal benefi t (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 prena-
tally, 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 reac-
tion after a previous dose or encephalopathy 
without identifi able cause within 7 days of re-
ceiving a pertussis vaccine.

Vaccinating family members
Since 2005, the ACIP has recommended a 
strategy of “cocooning” (ie, vaccinating peo-
ple who come into close contact with a new-
born) to provide the best protection against 
pertussis until the recommended childhood 
vaccination schedule can begin.14 However, 
programs using this strategy have had incon-
sistent 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 prac-
tice, 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 vac-
cination has been well documented,18 and it 
does not increase pregnancy risks such as pre-
eclampsia, fetal growth restriction, stillbirth, 

or preterm birth.19 No fetal or neonatal devel-
opmental risks have been identifi ed. Similar 
to the seasonal infl uenza 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, in-
fection does occur. Pertussis has 3 stages: a ca-
tarrhal stage with upper respiratory infection 
symptoms, a paroxysmal stage with coughing 
spasms, and a convalescent stage with slow 
resolution of coughing frequency and sever-
ity. Patients are most infectious during the ca-
tarrhal and paroxysmal stages.20 
 If a pregnant patient or a household con-
tact has been exposed to pertussis, treatment 
should begin within 21 days of exposure to re-
duce symptomatic infection and spread. Treat-
ment for pregnant adults is with one of the fol-
lowing 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 dos-
es for 14 days.

 Treatment of the mother is especially im-
portant during the postpartum period to re-
duce 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 pa-
tients, not all carry infl uenza or Tdap vaccines 
in their offi ces due to fi nancial or logistical 
reasons, such as storage or tracking of vac-
cines.22 A national US survey of obstetrician-
gynecologists found that for those whose prac-
tice did not stock an indicated vaccine, 56% 
“always or often” referred patients to their pri-
mary care provider to receive the vaccine, re-
ferring less often to public health departments 
(32%) or pharmacies (25%).22 

Pregnant 
women 
who develop 
fl ulike illness 
should be 
prescribed 
antiviral 
medications
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 Many pregnant women refuse the Tdap 
and infl uenza vaccines23 for a variety of rea-
sons,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 fl u shot”). A review 
by Mossad25 provides guidance on counseling 
patients who doubt the value of immuniza-
tion.
 Studies of various vaccine promotion tech-
niques, such as text messaging or video tutori-
als, have found that they result in only mod-
est, if any, increase in maternal vaccination 
acceptance.26,27 Multiple studies have shown 
that the recommendation of a healthcare 
provider is the single most infl uential 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 preg-
nant individuals who meet criteria for vacci-
nation based on ACIP-recommended priority 
groups.” The US Centers for Disease Control  

and Prevention (CDC) issued a similar state-
ment.30 It is recommended, but not required, 
that pregnant and lactating patients have a 
discussion with their provider about their own 
specifi c 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 con-
versation 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 ben-
efi ts, as well about potential complications, so 
that they can provide the most accurate infor-
mation and counseling to their patients. ■
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