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Encounters for infertility care are opportunities to assess and update immunization status. Women of reproductive age are often un-
aware of their need for immunization, their own immunization status, and the potentially serious consequences of preventable disease
on pregnancy outcome. The purpose of this ASRM Practice Committee document is to summarize current recommendations regarding
vaccinations for women of reproductive age. This document replaces the ASRM Practice Committee document titled, ‘‘Vaccination
guidelines for female infertility patients,’’ last published in 2013 (Fertil Steril 2013;99:337–9). (Fertil Steril� 2018;110:838–41.
�2018 by American Society for Reproductive Medicine.)
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E ncounters for infertility care are
opportunities to assess and up-
date immunization status.

Women of reproductive age often are
unaware of their need for immuniza-
tion, their own immunization status,
and the potentially serious conse-
quences of preventable disease on
pregnancy outcome. In one study,
fewer than 60% of surveyed
obstetrician-gynecologists routinely
obtained any vaccination history, and
only 10% offered vaccines currently
recommended for adults (1). National
standards for vaccinations have been
established and last updated in
February 2016 by the Centers for Dis-
ease Control and Prevention (CDC)
and are available for review on the
CDCwebsite (2). The purpose of the pre-
sent document is to summarize current
recommendations regarding vaccina-
tions for female infertility patients.
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VACCINATION BEFORE
INFERTILITY TREATMENT
AND DURING PREGNANCY
Ideally, immunizations should be
completed before conception because
some recommended vaccinations
cannot be administered during preg-
nancy (1–5). Vaccinations before or
during pregnancy protect women
from potentially serious illnesses,
prevent vertical transmission to the
fetus, and confer passive immunity to
the newborn. Transport of maternal
immunoglobulin (IgG) antibodies to
the fetus occurs throughout gestation
and increases markedly during the last
4 to 6 weeks of gestation (3–5).

Many physicians are reluctant to
immunize pregnant women because
of concerns that an incidental congen-
ital anomaly or spontaneous abortion
might be attributed wrongly to a
vaccination. This fear persists despite
ety for Reproductive Medicine, 1209 Montgom-
ail: asrm@asrm.org).
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the fact that there are few vaccines
that are contraindicated during preg-
nancy (2). The contraindicated vac-
cines include measles, mumps, and
rubella (MMR); varicella; and herpes
zoster. All others are either fully rec-
ommended or recommended if some
other risk factor is present. Vaccina-
tions during pregnancy are indicated
when benefits clearly outweigh risks.
Special circumstances that may influ-
ence the indication for vaccination
include military service, travel to
high prevalence areas, hazardous oc-
cupations, immunocompromised pa-
tients, and chronic illness. Guidelines
for vaccinations in individuals with
such special indications are outlined
in a committee opinion published by
the CDC (2).

Immunizations generally recom-
mended for women of reproductive
age are listed in Table 1, which provides
a condensed summary of the Recom-
mended Adult Immunization Schedule
published by the CDC. Physicians are
encouraged strongly to assess the his-
tory of immunizations in women before
beginning treatment for infertility.
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TABLE 1

Summary of the recommended adult immunization schedule outline by the Centers for Disease Control and Prevention (2).

Vaccine

Age group (y)

19–21 22–26 27–49 50–59 60–64 ‡65

Influenzaa 1 dose annuallyb

Tetanus, diphtheria, pertussis (Td/
Tdap)a

Substitute 1-time dose of Tdap for Td booster; then boost with Td every 10 yearsb Td/Tdapd

Varicellae 2 dosesb

Human papilloma virus (HPV)a

Female
3 dosesb No recommendation

Human papilloma virus (HPV)a Male 3 doses (19–21 yb; 22–26 yc) No recommendation
Measles, mumps, rubella (MMR)a,e 1 or 2 dosesb No recommendation
Pneumococcal (polysaccharide) 1 or 2 dosesc 1 doseb

Meningococcala 1 or more dosesc

Hepatitis Aa 2–3 doses depending on vaccinec

Hepatitis Ba 3 dosesc

a Covered by the Vaccine Injury Compensation Program.
b For all persons in this category who meet the age requirements and who lack documentation of vaccination or have no evidence of previous infection.
c Recommended if some other risk factor is present (e.g., based on medical, occupational, lifestyle, or other indications).
d Tdap recommended for R65 if contact with <12-month-old child. Either Td or Tdap can be used if no infant contact
e For nonpregnant women.
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ROUTINE VACCINATIONS
Influenza

Annual influenza vaccination is recommended for all individ-
uals 6 months of age and older. Women who are pregnant or
contemplating pregnancy should be immunized because
influenza infection may increase the risk for medical compli-
cations, as heart rate, stroke volume, and oxygen consump-
tion are increased and lung capacity is decreased during
pregnancy. The optimal interval for immunization spans the
months of October and November because the flu season oc-
curs during January throughMarch. Injectable influenza vac-
cines, inactivated influenza vaccine (IIV) quadrivalent and
trivalent, contain inactivated virus and therefore may be
administered at any time during pregnancy. In contrast,
intranasal influenza vaccines contain live attenuated virus
and should not be administered during pregnancy.

Concerns had previously been raised about administering
thimerosol-containing influenza vaccine to pregnant women.
Thimerosol is a mercury-based preservative used in vaccines
that was thought to be associated with adverse effects. How-
ever, no scientific evidence has correlated ill effects in the
children born to women who have taken vaccines containing
thimerosol (6). Therefore, IIVs can be given to pregnant
women whether they contain thimerosol or not.
Tetanus-Diphtheria-Pertussis (Tdap) and Tetanus-
Diphtheria (Td)

A tetanus toxoid, reduced diphtheria toxoid, and acellular
pertussis vaccine (Tdap) was approved by the Advisory Com-
mittee on Immunization Practices (ACIP) in 2011 andwas rec-
ommended for adults (19 to 64 years of age) who have or who
anticipate having close contact with an infant less than
12 months of age (7). Due to the recent increase in pertussis
outbreaks, health-care providers should vaccinate women
VOL. 110 NO. 5 / OCTOBER 2018
who are pregnant or might become pregnant and have not
previously received Tdap. If they are currently pregnant,
Tdap preferably should be administered during the third
trimester or late second trimester (i.e., after 20 weeks' gesta-
tion). If not given during pregnancy, it should be administered
immediately postpartum to ensure pertussis immunity and to
reduce transmission to the newborn.
Varicella

Varicella vaccine contains live attenuated virus. Prior to preg-
nancy, all adults without evidence of immunity should receive
2 doses of single-antigen varicella vaccine administered
1month apart or a second dose if they have previously received
only 1 dose. Pregnancy should be avoided for 1 month after
vaccination. If exposed to varicella prior to pregnancy, the vac-
cine should be administered within 96 hours of exposure and
pregnancy avoided. Pregnant women should be assessed for
evidence of varicella immunity. Pregnant women who do not
show signs of immunity should receive the first dose of vari-
cella vaccine upon completion or termination of pregnancy
and before discharge from the hospital. Cases of congenital
varicella after immunization have been reported.
Human Papillomavirus (HPV)

Women through age 26 and men through age 21 should be
vaccinated to prevent HPV infections and HPV-associated
diseases, including cancers; the dosing schedule varies based
on the age that vaccination started (2). Originally, the HPV
vaccine was a bivalent compound; however, the current vac-
cine is either quadrivalent or 9-valent (9v). Individuals who
began with bivalent or quadrivalent compounds may com-
plete the series with the 9v HPV compound. There is no
ACIP recommendation regarding additional vaccination
with 9v HPV for those individuals who completed
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immunization with bivalent or quadrivalent vaccines. While
HPV vaccination is not recommended during pregnancy,
there is no evidence that the vaccine is harmful, and no inter-
vention is needed for women who inadvertently receive it
while pregnant. Women who discover they are pregnant
should delay remaining doses until after pregnancy. Preg-
nancy testing is not needed before vaccination (8).
Measles, Mumps, and Rubella (MMR)

MMR vaccine is recommended for all women without
confirmed immunity to rubella. MMR vaccine contains live
attenuated virus. Vaccination therefore should be adminis-
tered before pregnancy to avoid the possibility of intrauterine
infection, and pregnancy should be avoided for 1 month after
vaccination. However, there is no confirmed instance where
MMR vaccine has been linked to congenital malformation
or significant intrauterine infection (9). Consequently, inad-
vertent MMR administration during pregnancy is not an indi-
cation for pregnancy termination.

NON-ROUTINE VACCINATIONS
Pneumococcus

The pneumococcal vaccine is recommended for any person at
increased risk for pneumococcal infection. Individuals at high
risk include those with asplenia, sickle-cell anemia, chronic
cardiovascular/pulmonary disease, diabetes, or immunocom-
promise as may result from human immunodeficiency virus
(HIV) infection, systemic illness, or malignancy. Ideally,
high-risk women should be immunized before pregnancy.
Hepatitis A (HA)

HA vaccine is recommended for any women at high risk,
including those receiving clotting-factor concentrates, those
with chronic liver disease, women working with HA virus or
HA-infected laboratory animals, women traveling to coun-
tries with a high prevalence of HA infection, and intravenous
drug users. The vaccine contains inactivated virus and poses
no known risk to the fetus.
Hepatitis B (HB)

HB vaccine is approved for any woman at high risk, including
those receiving hemodialysis or clotting-factor concentrates,
health-care workers exposed to blood and blood products,
intravenous drug users, women having a sexually transmitted
infection or multiple sexual partners, those traveling to coun-
tries with a high prevalence of hepatitis B infection, and
women living in the same household with a known infected
individual. The vaccine contains noninfectious DNA particles,
can be administered during pregnancy if needed, and poses no
known risk to the fetus.
Meningococcus

The meningococcal vaccine should be administered to any
person who is at increased risk for meningococcal infection.
For pregnant women, its use should be limited to those at
840
high risk who have not been inoculated previously. Individ-
uals at high risk include those who live in high endemic areas,
such as sub-Saharan Africa, parts of the Middle East, and col-
lege dormitories. Preferably, such high-risk women should be
vaccinated before pregnancy, because experience with the
vaccine in pregnancy is limited.
SUMMARY

� Vaccination in women of reproductive age before or during
pregnancy confers resistance to intrauterine infections and
provides the newborn with passive immunity to neonatal
infections.

� Immunization schedules are best completed before begin-
ning treatment for infertility, because some vaccinations
should not be administered during pregnancy.

� Rubella and varicella immunity should be documented
prior to pregnancy. If nonimmune, the vaccine should be
administered and pregnancy should be avoided for 4 weeks.

� The influenza and Td immunizations should be completed
before pregnancy but can be administered during preg-
nancy. The inactivated influenza vaccine can be given
anytime during pregnancy. Tdap should be given prefer-
ably during the third trimester or late second trimester.

� Varicella, pneumococcal, HPV, HA, HB, and meningo-
coccal vaccinations are indicated in specific circumstances
and are always administered best before pregnancy.
CONCLUSIONS

� Prior to, during, or after pregnancy, it is important to be
aware of a patient's immunization history and to update
her vaccine status when appropriate.
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