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INTRODUCTION — Maternal immunization protects both the mother and fetus from the morbidity of certain infections. It can also provide the infant passive protection 
against vaccine-preventable infections acquired independently after birth [1]. Ideally, immunizations are given prior to conception, but administration during pregnancy 
is indicated in some situations. 

Immunizations to give and avoid during pregnancy and postpartum are discussed in this topic. Other aspects of prenatal care are discussed elsewhere. (See "Prenatal 
care: Initial assessment" and "Prenatal care: Second and third trimesters".)

GENERAL PRINCIPLES

Overview of immunization — Ideally, women should be vaccinated against preventable diseases in their environment prior to conception according to the 
recommended adult immunization schedule (figure 1 and figure 2) (see 'Preconception immunization' below). Vaccination during pregnancy is warranted when the risk 
of exposure is high, the infection poses risks to the mother and/or fetus, and the vaccine is unlikely to be harmful. Vaccines appropriate for immunization before, 
during, and after pregnancy are shown in the table (table 1). Despite maternal immunological adaptations to pregnancy, immunization of pregnant women appears to 
be as effective as in nonpregnant women [2].

The Infectious Diseases Society of America and the American College of Obstetricians and Gynecologists have each published general guidelines for immunization of 
pregnant women [3,4]:

Obstetrician-gynecologists are often the primary clinician for women of child-bearing age; as such, they are in a good position to screen for immunization status and to 
provide appropriate vaccinations. However, financial factors (eg, inadequate reimbursement, cost of storing vaccines) and knowledge about vaccine counseling, 
safety, and administration appear to be barriers to vaccine administration in OB/GYN offices [5,6]. 

The specific immunization guidelines in this review are based upon recommendations for residents of the United States by the Advisory Committee on Immunization 
Practices (ACIP) of the Centers for Disease Control and Prevention (CDC). ACIP statements may be viewed and downloaded from the CDC's website. The CDC also 
has an Immunization Hotline (1-800-232-2522).

Immunogenicity and placental transfer — Healthy pregnant women are able to mount a similar immune response to vaccines as healthy nonpregnant women [7]. 
Transplacental passage of antibodies depends on maternal concentration, antibody type (significant amounts of IgG are transported but not IgM, IgA, or IgE), IgG 
subtype (IgG1 is preferentially transported), and gestational age. Fetal IgG concentration is much lower than maternal concentration in the first half of pregnancy, but 
increases to 50 percent of maternal levels at 28 to 32 weeks of gestation, equals maternal levels by 36 weeks, and often exceeds maternal levels at term [8]. Because 
maternal IgG levels reach their peak about four weeks after immunization, the gestational age at maternal immunization is an important factor when passive neonatal 
immunity is the goal (eg, pertussis vaccine). In these cases, the ideal timing of vaccination is in the early third trimester to achieve maximum maternal antibody levels 
and maximum antibody transfer before delivery. 

Human immunodeficiency virus (HIV) and malaria infections can adversely impact antibody transfer, probably due to injury to the Fc receptors in syncytiotrophoblast 
that actively transfer IgG [9]. Very high maternal IgG titers overall or to specific antigens also can inhibit antibody transfer due to competitive inhibition of active 
transport.

Minimizing risks of infection exposure — Pregnant women should minimize their risk of exposure to infections to which they are susceptible by avoiding travel to 
high-risk locations (eg, areas where yellow fever is prevalent), assuring that household members are immunized according to standard immunization schedules, and 
maintaining good hygienic practices (eg, hand-washing, using clean water, and cooking food adequately).

SAFETY

Vaccine safety by type — When immunization is performed during pregnancy, the benefits to both mother and fetus should outweigh the risks. There is no evidence 
of harm to pregnant women or fetuses from administration of inactivated vaccines. However, live vaccines that are considered safe in children and adults may be 
harmful to a developing fetus (see 'Live vaccines' below). They should generally be avoided during pregnancy. 

Toxoids, inactivated vaccines, immune globulin preparations — Toxoids, inactivated virus vaccines, immune globulin preparations, and live viral and bacterial 
vaccines can augment an individual's immune status. All but the live vaccines are generally considered safe for administration to pregnant women, since there is no 
evidence that they have harmful effects on the fetus or pregnancy. 

Medically indicated toxoids, inactivated virus vaccines, and immune globulin preparations are given at any gestational age, even in the first trimester, because of 
special risks to the unimmunized pregnant woman, fetus, or newborn. As an example, seasonal influenza vaccine should be administered as soon as it becomes 
available, regardless of gestational age. If prompt administration is not medically indicated, it is preferable to delay administration of these agents until the second 
trimester since the possibility of risk to fetal development cannot be definitively excluded. Waiting until the second trimester also helps to avoid spurious associations in 
the patient's mind between immunization and common adverse first trimester events (eg, miscarriage, birth defects). Additionally, vaccination between weeks 28 to 32 
of gestation may optimize the transfer of antibodies to the fetus [10]. 

Live vaccines — Live vaccines have the potential for infecting the fetus. Harmful effects have not been reported in newborns of mothers who received live 
vaccines during pregnancy, although subclinical infection has been documented. Because a risk of fetal damage cannot be definitively excluded, use of live vaccines 
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Providers should be aware of immunizations routinely recommended for all pregnant women: tetanus, diphtheria, pertussis, and influenza. Providers and patients 
should be aware that these immunizations have a good safety profile in pregnancy, can provide passive protection to the newborn, and are not associated with 
miscarriage. (See 'Routine prenatal immunizations' below.)

●

Providers should administer appropriate vaccines to pregnant women with medical or exposure indications that put them at risk for vaccine preventable infections. 
(See 'Immunizations for special circumstances' below.)

●

Following delivery, postpartum women should receive all recommended vaccines that could not be or were not administered during pregnancy (eg, measles, 
mumps, and rubella; varicella; tetanus toxoid, diphtheria, and acellular pertussis [Tdap]). (See 'Postpartum immunization' below.)

●

Providers should be aware of and follow contraindications and precautions for immunization of pregnant women (eg, avoid administration of live attenuated virus 
vaccines). (See 'Immunizations to avoid during pregnancy' below.)

●



is strongly discouraged during pregnancy unless the pregnant woman is at substantial risk of exposure to a natural infection associated with serious morbidity or 
mortality. The risk-benefit ratio of administering live vaccines should be weighed individually for such patients in consultation with an infectious disease expert. As an 
example, the yellow fever vaccine and the live-attenuated oral polio vaccine may be warranted for pregnant women who have a high risk of imminent exposure. (See 
'Yellow fever' below and 'Poliovirus' below.)

If a live virus vaccine is inadvertently given to a pregnant woman, or if a woman becomes pregnant within four weeks after vaccination, she should be counseled about 
the potential effects on the fetus [11]. Termination of pregnancy is not warranted for this indication, given the absence of documented harm [12]. (See 'Immunizations 
to avoid during pregnancy' below.)

Lack of autism association with immunizations — Some authors have attributed regressive autism to childhood vaccine exposure (particularly measles vaccine 
and thimerosal [a mercury preservative used in vaccines]). However, the overwhelming majority of epidemiologic evidence does not support an association between 
immunizations and autism. (See "Autism spectrum disorder and chronic disease: No evidence for vaccines or thimerosal as a contributing factor".)

Although some vaccines given to adults contain thimerosal, there is no evidence that thimerosal-containing vaccines cause adverse effects in offspring of women who 
received these vaccines during pregnancy. The ACIP does not recommend avoidance of thimerosal-containing vaccines for any group, including pregnant women 
[13]. A list of vaccines by brand name and with their thimerosal content is available from the US Food and Drug Administration (FDA) at 
http://www.fda.gov/biologicsbloodvaccines/safetyavailability/vaccinesafety/ucm096228.htm.

PRECONCEPTION IMMUNIZATION — Ideally, women should be vaccinated against preventable diseases in their environment prior to conception according to the 
recommended adult immunization schedule. Adult immunization recommendations in the United States developed by the Advisory Committee on Immunization 
Practices (ACIP) are shown in the tables (figure 1 and figure 2).

Several infections with serious consequences for the mother or fetus can be prevented by preconception vaccination [14]. In particular, for susceptible women of 
childbearing age who may become pregnant, ensuring immunity against measles, mumps, and rubella and varicella is important since these immunizations are 
contraindicated during pregnancy and infection in nonimmune pregnant women can adversely affect pregnancy outcome.

Before administering a live vaccine, reasonable practices include asking the woman if she is pregnant or could become pregnant in the next four weeks and 
counseling her about the potential risks of vaccination during pregnancy or just before conception. Routine pregnancy testing before vaccination is not recommended if 
absence of pregnancy is reasonably certain by history (table 2).

The ACIP recommends that pregnancy be avoided for 28 days following each dose of live vaccine (for varicella vaccination, the manufacturer recommends three 
months) [13]. Nevertheless, adverse outcomes in women who became pregnant soon after receiving these vaccines have not been established [12]. (See 'Measles, 
mumps, rubella' below and 'Varicella' below and 'Poliovirus' below.)

ROUTINE PRENATAL IMMUNIZATIONS — Vaccination with the tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis (Tdap) and inactivated influenza 
vaccines are routinely recommended during pregnancy [3]. Pregnant women who had not previously been fully vaccinated against tetanus and diphtheria should also 
receive a tetanus and diphtheria toxoid (Td) series. 

Tetanus, diphtheria, and pertussis vaccination

Administration — Available vaccines that protect against tetanus, diphtheria, and pertussis include the tetanus and diphtheria toxoid vaccine (Td) and the tetanus 
toxoid, reduced diphtheria toxoid, and acellular pertussis vaccine (Tdap). The specific vaccine used depends on the prior immunization status of the pregnant woman 
[20-22]:

Measles, mumps, rubella — Measles-related morbidity appears to be greater in pregnant than in nonpregnant women, and measles, mumps, and rubella 
infections are associated with adverse pregnancy outcomes. These are discussed in detail elsewhere. (See "Measles: Clinical manifestations, diagnosis, 
treatment, and prevention", section on 'Pregnant women' and "Rubella in pregnancy", section on 'Clinical manifestations' and "Mumps".)

●

The measles, mumps, rubella (MMR) vaccine, a live-attenuated vaccine, should be given to women who are not pregnant and who do not have evidence of 
immunity to rubella [15]. Evidence of immunity includes documentation of age appropriate completion of MMR vaccination, laboratory evidence of immunity, 
laboratory confirmation of disease, or birth before 1957 [15]. However, transmission of infection can occur among individuals who meet criteria for presumptive 
immunity. In addition, women from resource-limited countries are at particular risk for not having received routine childhood immunization [16]. Women with 
religious objections to vaccination or from families with personal objections to vaccination are other populations at risk [17,18]. 

The test of choice for determining rubella immunity is an IgG antibody titer; an IgM antibody titer is unnecessary unless there is suspicion of recent/acute infection. 
Once rubella immunity has been documented, repeat rubella serology is unnecessary in subsequent pregnancies. Additional laboratory evidence to document 
measles and mumps immunity or nonimmunity is not required before vaccine administration. Vaccinated women of childbearing age who have received one or 
two doses of rubella-containing vaccine and have rubella serum IgG levels that are not clearly positive should receive one additional dose of MMR vaccine 
(maximum of three doses) and do not need to be retested for serologic evidence of rubella immunity [15]. (See "Measles, mumps, and rubella immunization in 
adults", section on 'Who should be immunized'.)

Varicella — Varicella-zoster infection during pregnancy can be associated with severe maternal complications and can cause congenital varicella syndrome (eg, 
limb hypoplasia, microcephaly, dermal scarring, ocular defects) and neonatal varicella-zoster infection. This is discussed in detail elsewhere. (See "Varicella-
zoster virus infection in pregnancy".)

●

Nonpregnant women without evidence of immunity who do not plan to become pregnant within the next month are candidates for immunization with the varicella 
vaccine, which is given in two doses four to eight weeks apart. Evidence of immunity to varicella in this population includes any of the following [19]:

Documentation of age appropriate vaccination•

History of varicella based on diagnosis or verification of varicella by a health care provider•

History of herpes zoster based on health care provider diagnosis•

Laboratory evidence of immunity or laboratory confirmation of disease; or•

Birth in the United States before 1980, except pregnant women, health care personnel, or immunocompromised persons•

Td immunization complete and up to date — Pregnant women who have been previously immunized with a full three-dose series of Td vaccine should receive 
a single dose of Tdap, ideally during the early part of 27 to 36 weeks of gestation [23]. Tdap is indicated in each pregnancy, even if the woman has a previous 
history of pertussis or vaccination, and even if consecutive pregnancies occur within 12 months [21].

●

Initial Td series complete but last Td booster ≥10 years ago — As above, a single dose of Tdap vaccine is recommended for all pregnant women during each
pregnancy, ideally during the early part of 27 to 36 weeks gestation, regardless of prior immunization history. This will also serve as a booster vaccination against 
tetanus and diphtheria for those women in whom 10 years has elapsed since the last Td booster.

●

If the Tdap cannot be given, a Td booster during pregnancy is recommended if ≥10 years have elapsed since a previous Td booster (administer during the second 
or third trimester) or if booster protection is needed for wound management (administer when needed). Booster protection for wound management is advised 
when the last booster was ≥5 years before a wound that is not clean and minor. (See "Tetanus-diphtheria toxoid vaccination in adults", section on 'Immunization 
for patients with injuries'.)



If Tdap is not administered during pregnancy, it should be administered immediately postpartum to women who have not previously received Tdap. This can provide 
protection to the infant indirectly or, if breastfeeding, through transfer of maternal antibodies in breast milk; however, the maternal immune response may not be 
sufficiently rapid to protect the infant until two weeks post-immunization [24]. 

Additional information on Tdap and Td can be found separately. (See "Pertussis infection in adolescents and adults: Treatment and prevention" and "Tetanus-
diphtheria toxoid vaccination in adults".)

Household contacts — Tdap is also recommended for individuals (such as family members and childcare providers) who are expected to have close contact 
with a newborn or infant younger than 12 months and have not received Tdap previously [20,21]. Pregnant women are the only population in whom repeated Tdap 
immunization is recommended; repeated immunization is not recommended for household contacts. 

Rationale, efficacy, and safety

Inactivated influenza vaccine

Administration — Ideally, all women who are pregnant or might be pregnant during the influenza season should receive the inactivated influenza vaccine as soon 
as it becomes available and before onset of influenza activity in the community, regardless of their stage of pregnancy [47]. Vaccination after onset of influenza activity 
can still be beneficial as long as influenza viruses are circulating. Inactivated influenza vaccine is administered by intramuscular injection into the deltoid muscle. (See 
"Influenza and pregnancy", section on 'Vaccination'.)

Rationale, efficacy, and safety — Influenza is particularly morbid in pregnant and postpartum women, as it increases the risk of serious medical and pregnancy 
complications and hospitalization. Vaccination can reduce the risk of these complications and provide passive protection to the neonate. Inactivated influenza vaccines 
are safe for pregnant, postpartum, and breastfeeding women. Multiple studies have evaluated the safety of the inactivated influenza vaccine during pregnancy, 
including vaccines against the pandemic H1N1 influenza virus, and none demonstrated an increased risk of either maternal complications or adverse fetal outcomes. 
(See "Influenza and pregnancy", section on 'Infant protection' and "Influenza and pregnancy", section on 'Safety'.) 

IMMUNIZATIONS FOR SPECIAL CIRCUMSTANCES

Pre-exposure prophylaxis — Some pregnant women are at high risk for acquiring an infection because of their comorbidities, occupation, habits, travel plans, or the 
area in which they reside. These women should be immunized if an appropriate agent is available, the medication is not known to be harmful, and infection could 
result in significant harm to mother or baby. There are no immunizing agents that are more dangerous to the pregnant woman or her fetus than the disease they are 
designed to prevent.

The pneumococcal, Haemophilus influenzae type b (Hib), and meningococcal vaccines are not routinely recommended during pregnancy but can be given to pregnant 
women who otherwise have indications for vaccination because of increased risk of complications with these infections (eg, women with functional or anatomic 
asplenia, including those with sickle cell disease). Certain vaccines that are not routinely administered during pregnancy can be given to women who have an 
increased risk of exposure, either because of lifestyle (eg, injection drug use), travel to endemic areas, or occupation (eg, animal handlers).

Pneumococcal vaccination — The pneumococcal polysaccharide vaccine (PPSV23) is recommended for adults with conditions that increase the risk of invasive 
pneumococcal disease (table 3). Ideally, the vaccine should be given prior to conception, but the indications for administration are not altered by pregnancy. (See 
"Pneumococcal vaccination in adults".)

No, incomplete, or unknown immunization against tetanus and diphtheria — Pregnant women who have not received three doses of a vaccine containing 
tetanus and diphtheria toxoids (Td) should undertake or complete the series of three vaccinations. The preferred schedule in pregnant women is at time 0, 4 
weeks later, and at 6 to 12 months after the initial dose.

●

In order to also provide protection against pertussis, a dose of Tdap should replace one of the Td doses; ideally, the dose is given during the early part of 27 to 36 
weeks of gestation.

Tdap can be given earlier than 27 to 36 weeks and at any stage of pregnancy if the woman lives in an area with a pertussis epidemic or requires a tetanus 
booster as part of wound management [21]. If it is given early in pregnancy, it should not be repeated late in pregnancy. 

Protection against pertussis — The prevalence of pertussis in the United States has been increasing, in part because pertussis immunity after vaccination or 
disease wanes over time. Adults who develop pertussis can transmit the disease to susceptible infants in the household, which is a concern because infants 
under three months of age are at highest risk of morbidity and mortality from this disease [22,25]. Over 50 percent of infants with pertussis contract the disease 
from family members, mostly from their mothers [26,27]. Vaccination of the mother and other household contacts protects them, and thus can significantly 
decrease the risk of infant exposure. Placental transfer of maternal antibodies also effectively provides passive protection against pertussis in infants in the first 
few months of life, as the infant is not eligible for active immunization until six weeks of age [28-33]. (See 'Immunogenicity and placental transfer' above.)

●

The ACIP recommendation for vaccination between 27 and 36 weeks of gestation (and preferably during the earlier part of this period) is intended to maximize 
both maternal antibody response and passive antibody transfer to the infant [34,35], based on the following lines of evidence from observational studies:

In women vaccinated ≤6 days before birth, vaccine effectiveness in infants appeared to be lower [28]. •

In women vaccinated remote from delivery (ie, before conception and within two years of delivery or in early pregnancy), cord blood pertussis-specific 
antibody levels were often insufficient to protect the infant against infection in the first two to three months of life, suggesting rapid waning of maternal 
antibody levels [36]. 

•

Women vaccinated between 27 and 31 weeks of gestation had higher cord blood pertussis IgG levels than those vaccinated at ≥31 weeks [37]. •

However, subsequent data suggest that second trimester immunization (14 to 27 weeks) results in higher infant antibody levels than third trimester (≥28 weeks) 
immunization [38]. The authors estimated 80 percent of infants exposed to second trimester maternal vaccination would be seropositive at three months of age 
versus 55 percent following third-trimester immunization. A randomized trial should be performed to determine optimal timing of vaccination in pregnant women. 

Passive protection can blunt the infant's immune response to infant doses of diphtheria, tetanus toxoids, and pertussis (DTaP) and routinely administered 
conjugate vaccines, but this does not appear to reduce vaccine effectiveness [29,33,39-41]. In a retrospective study of nearly 150,000 infants, infants exposed in 
utero to Tdap vaccine were better protected against pertussis during the first year of life than unexposed infants at every level of DTaP vaccine exposure [33]. 

Protection against tetanus — Neonatal tetanus is rare in countries where universal immunization of children/adults with tetanus toxoid is routine. Estimated 
vaccine effectiveness is about 90 percent [28,30]. However, in some developing countries, it is one of the leading causes of neonatal death due to unclean cord 
cutting and care practices, unhygienic deliveries, and lack of maternal tetanus immunization [42]. This preventable disease can be eliminated by giving tetanus 
toxoid to pregnant women who have not been vaccinated or who are inadequately vaccinated, thereby passively immunizing the fetus and neonate [43,44]. 
Where appropriate, promotion of aseptic obstetrical practices, including those involving postnatal umbilical cord care, is also effective in reducing neonatal tetanus 
[45].

●

Safety — Tdap is safe to use during pregnancy. A 2017 systematic review of primarily observational studies of Tdap administered to pregnant women did not 
identify any increase in significant adverse maternal, infant, or pregnancy outcomes, even among women who had received Tdap or other tetanus-containing 
vaccine within the previous five years [46].

●



PPSV23 appears safe when given in the second and third trimesters and has been used at this time to try to provide passive immunization to the newborn [48]; 
however, a reduction in neonatal infection has not been demonstrated [49]. There is little information on its safety during the first trimester of pregnancy; adverse 
events have not been reported after inadvertent administration [50]. 

The ACIP has not published pregnancy recommendations for the pneumococcal conjugate vaccine (PCV13). No information is available on pregnancy outcome in 
exposed humans; studies in pregnant rabbits did not show adverse effects [51]. When clinically indicated, delaying administration until the second trimester is a 
reasonable approach.

Haemophilus influenzae vaccination — Haemophilus influenzae type b (Hib) conjugate vaccine is an inactivated vaccine recommended for adults who have not 
received the childhood Hib series and are at increased risk for invasive Hib disease due to certain chronic conditions (eg, sickle cell disease, leukemia, HIV infection, 
or splenectomy). The indications for administration are not altered by pregnancy. (See "Prevention of Haemophilus influenzae type b infection", section on 'High risk of 
invasive Hib disease'.)

Studies suggest that Hib vaccination during the third trimester is safe and immunogenic [10].

Meningococcal vaccination — Meningococcal vaccination is recommended for adults with conditions or exposures that increase the risk of infection (table 4). The 
indications for administration are not altered by pregnancy [52]. (See "Meningococcal vaccines".)

Meningococcal vaccination appears safe for administration during pregnancy. A review of 103 Vaccine Adverse Event Reporting System (VAERS) reports of pregnant 
women who received the meningococcal conjugate vaccine MenACWY-D (Menactra) noted no unusual or unexpected pattern of maternal, infant, or fetal adverse 
events after vaccine administration [53]. There were 17 miscarriages (16.5 percent) and one report of a child with aqueductal stenosis and severe ventriculomegaly. 
The mother of this child had received the vaccine at seven weeks of gestation, but also received other drugs during her pregnancy. VAERS reports of exposure to the 
meningococcal polysaccharide vaccine MPSV4 during pregnancy also have not identified adverse effects among either pregnant women or newborns of women 
vaccinated during pregnancy [52]. 

Hepatitis B — Hepatitis B vaccine is a recombinant vaccine with no known harm to the fetus or newborn and can be given during pregnancy, if indicated. Although 
childhood immunization is now routine, many adults have not been immunized. Hepatitis B vaccination during pregnancy is indicated in:

Hepatitis B vaccine is typically given at time zero, one month later, and six months later, but an accelerated schedule appears to be an effective strategy if completion 
of the entire immunization series during pregnancy is desired. In one study of pregnant women under 25 weeks of gestation at high risk of acquiring HBV (sexually 
transmitted disease, current injection drug), hepatitis B vaccine was administered at zero, one month, and four months [55]. Eighty-four percent of the patients 
received the full series and 90 percent seroconverted after the third dose, with no increase in adverse effects. 

Prevaccination screening for hepatitis B antibody is not necessary, although screening for hepatitis B surface antigen is a routine prenatal laboratory test because 
vertical transmission of HBV can usually be prevented by appropriate intervention (passive and active immunization of offspring at birth). (See "Hepatitis viruses and 
the newborn: Clinical manifestations and treatment".)

A combined hepatitis A virus recombinant hepatitis B virus vaccine is also available for individuals who have indications for vaccination against both viruses.

Hepatitis A — The available vaccines to protect against hepatitis A virus (HAV), two inactivated HAV vaccines and a combined HAV and recombinant HBV 
vaccine, can all be given during pregnancy, if indicated. None have been associated with an increased risk of adverse events after administration during pregnancy 
[56]. Although childhood immunization is now routine, many adults have not been immunized. Susceptible pregnant women at increased risk for HAV exposure and/or 
complications are candidates for vaccination [54]. Indications for HAV vaccination are discussed elsewhere. (See "Hepatitis A virus infection: Prevention", section on 
'Protection following exposure'.) 

HAV is a common cause of acute hepatitis associated with significant morbidity and occasional mortality (see "Hepatitis A virus infection in adults: An overview"). 
Acute maternal HAV infection may be associated with preterm delivery [57]. In utero infection has been reported manifesting as meconium peritonitis, fetal ascites, and 
polyhydramnios [58,59].

If susceptible women are exposed to HAV during pregnancy, HAV vaccination and passive immunization with immune globulin are indicated. (See "Hepatitis A virus 
infection: Prevention", section on 'Protection following exposure'.)

Yellow fever — Yellow fever is a mosquito-borne viral hemorrhagic fever that occurs in tropical regions of South America and sub-Saharan Africa and has a high 
case fatality rate. Pregnant women should avoid travel to these endemic regions, but if travel is unavoidable, yellow fever vaccine is a consideration. In contrast to 
other live vaccines, the live attenuated yellow fever vaccine is not contraindicated during pregnancy; however the risk of yellow fever exposure must be carefully 
weighed against the risks of the vaccine, which can be serious. If the risk of yellow fever exposure is high, the yellow fever vaccine can be administered in consultation 
with an infectious disease specialist [60]. In cases where the risk of disease is low but vaccination is an international travel requirement, a medical waiver can be 
issued.

As in the general population, yellow fever vaccine can cause serious, including fatal, adverse effects in pregnant women, although these are very rare events (see 
"Yellow fever", section on 'Adverse effects'). In large series, yellow fever vaccine does not increase the rate of adverse pregnancy outcomes among women with 
complete follow-up after vaccination [12,61-64]. Fetal infection after vaccination occurs at a low rate, but has not been associated with an increased risk of major 
congenital anomalies [63-65]. Inadvertent vaccination is not an indication for pregnancy termination. In a series of 304 babies exposed to yellow fever vaccine during 
the prenatal period, examination revealed major malformations in 3.3 percent, a rate similar to that in the reference population [64]. A study of 441 women 
inadvertently vaccinated early in their pregnancy did not find an increased risk for fetal death (7.4/1000 in vaccinated women versus 18.5/1000 in unvaccinated women 
in the general population) [61]. A smaller study had suggested an increased risk for miscarriage in women vaccinated for yellow fever during pregnancy [66].

If available, post-vaccination serologic testing can be performed in pregnant women to document an appropriate immune response [60]. Healthy people rarely fail to 
develop neutralizing antibodies following vaccination, but there are conflicting data about the immune response of pregnant women to yellow fever vaccination [61,67]. 

Pregnant women who travel to areas endemic for yellow fever without having undergone vaccination should take precautions to reduce the risk of mosquito exposure, 
including staying in urban settings, avoiding the outdoors at dawn or dusk, wearing protective clothing outside, and using insect repellant containing DEET on exposed 
surfaces. The Centers for Disease Control and Prevention (CDC) and Environmental Protection Agency recommendations for DEET use in pregnant and lactating 
women do not differ from those for nonpregnant adults [68]. (See "Yellow fever".)

Similar to pregnancy, breastfeeding is a precaution against yellow fever vaccine administration. Two serious adverse events have been reported in exclusively 
breastfed infants whose mothers were vaccinated [60,69].

Nonpregnant women who receive the yellow fever vaccine should avoid pregnancy for one month following vaccination. 

Poliovirus — Poliomyelitis, a systemic viral infection with varying manifestations ranging from asymptomatic disease to paralysis, has been eradicated from most 
resource-rich regions of the world, but transmission continues in certain resource-limited settings, including Pakistan, Afghanistan, Nigeria, Somalia, Ethiopia, 
Cameroon, Equatorial Guinea, Syria, and Iraq. Pregnant women should avoid travel, if possible, to areas where the disease is present. If travel is not avoidable, they 

Pregnant women who are completing an immunization series begun prior to conception.●

Unvaccinated, uninfected pregnant women (hepatitis B surface antigen negative) who are at high risk for acquiring hepatitis B virus (HBV) [54]. High-risk 
characteristics are detailed separately. (See "Hepatitis B virus vaccination", section on 'Other high-risk groups'.)

●



should be immunized. Although two vaccines, the live-attenuated oral polio vaccine (OPV) and an inactivated polio vaccine (IPV), exist globally, only the IPV is 
available in the United States. 

Pregnant women at increased risk for infection who require immediate protection should be given IPV according to the schedule for adults. Adverse effects of IPV 
administration during pregnancy have not been documented in either the mother or fetus.

In the event that pregnant women in countries outside the United States warrant vaccination with the live OPV (eg, for outbreak control purposes), exposure to OPV in 
utero does not appear to increase the risk of adverse infant outcomes. Following mass immunization programs in response to poliovirus epidemics in Finland and 
Israel, during which thousands of pregnant women were administered OPV, observed rates of growth restriction, perinatal death, preterm birth, and congenital 
anomalies were not higher than expected [70-72]. (See "Poliovirus vaccination", section on 'Adults'.) 

Typhoid — Typhoid fever, a systemic febrile illness acquired from contaminated food or water, is prevalent in regions of Asia, Africa, and Latin America. A study 
that compared the outcomes of 80 pregnant women with typhoid with outcomes of 194 randomly selected women without typhoid reported that infection was not 
associated with an increased risk of adverse pregnancy outcome [73]. However, severe sequelae can occur; case reports have described in utero infection leading to 
pregnancy loss [74,75].

Typhoid vaccination is partially protective and is recommended for persons traveling to typhoid affected areas. Pregnant women should avoid traveling to such areas, 
but can be immunized with the inactive, capsular polysaccharide vaccine (Typhim Vi) if such exposure is unavoidable. A live attenuated typhoid vaccine (Ty21a) is 
also available for oral use. It should be avoided in pregnancy because of the theoretical risk of adverse effects from in utero infection and because an alternative 
inactivated vaccine is available. There are minimal data on the use of typhoid vaccines during pregnancy.

Typhoid vaccination in the general population is discussed in detail elsewhere. (See "Immunizations for travel", section on 'Typhoid vaccine'.)

Other travel vaccines — The inactivated Japanese encephalitis vaccine can be given to pregnant women who are at substantial risk of disease exposure and 
where there are probable benefits of vaccination [11]. (See "Japanese encephalitis", section on 'Vaccination'.)

Rabies — The rabies vaccine, an inactivated vaccine, can be given as pre-exposure prophylaxis during pregnancy if the risk of exposure is substantial. Rabies 
vaccine can also be given, with or without rabies immune globulin, as post-exposure prophylaxis following a rabies exposure during pregnancy. [11,76]. (See "Rabies 
immune globulin and vaccine".)

Post-exposure prophylaxis — Certain vaccines are used for post-exposure prophylaxis. If indicated, the hepatitis A and B, tetanus, and rabies vaccines can all be 
given to pregnant women as part of post-exposure prophylaxis management. (See 'Hepatitis A' above and 'Hepatitis B' above and 'Tetanus, diphtheria, and pertussis 
vaccination' above and 'Rabies' above.)

In extenuating circumstances, the smallpox and anthrax vaccines, which would otherwise be avoided in pregnancy, can be given to pregnant women following a direct 
exposure to prevent infection. These are typically only given in consultation with the CDC.

Smallpox — The smallpox vaccine is a live-virus vaccine (vaccinia virus) that is not used in the general population but may be indicated for certain individuals who 
participate in public health or smallpox response teams. Pre-exposure smallpox vaccination is not recommended for women who are pregnant (any trimester), women 
contemplating pregnancy within 28 days, women who are breastfeeding, or close contacts (household member, sex partner) of women who are pregnant or 
contemplating pregnancy within 28 days [11,77-79]. There has been one case report of transmission of vaccinia from a recently vaccinated husband to his nursing 
wife, followed by mother to child transmission [80].

However, in the event of intentional release of the smallpox virus, pregnant women who have had a definite direct exposure (eg, face-to-face, household, or close-
proximity contact with a smallpox patient) should be vaccinated because of the lethality of the disease [79]. Vaccination should be performed only with consultation 
from the CDC. The vaccinia virus can be transmitted in breast milk. Thus, if vaccination is indicated in a nursing mother, she should stop breastfeeding until the 
vaccination scab sloughs off [81]. 

The major pregnancy-related concern with smallpox immunization is the possibility of fetal vaccinia, which is rare, but associated with a high rate of fetal loss. In a 
2015 systematic review of risks from smallpox vaccination during pregnancy, only 21 cases of fetal vaccinia, reported from 1809 to 1985, were identified in the 
literature; only three cases survived [82]. There is no known reliable intrauterine diagnostic test to confirm fetal infection. If a woman becomes pregnant within four 
weeks of vaccination, she should be counseled about fetal risks [78]. The CDC does not recommend routine use of vaccinia immune globulin (VIG) prophylaxis to 
reduce the risk of fetal vaccinia in such cases, as the efficacy of this approach has not been proven [83,84]. On the other hand, VIG should not be withheld if a 
pregnant woman develops a condition where VIG is needed. 

Otherwise, in the same systematic review mentioned above, smallpox vaccination was not associated with spontaneous abortion, preterm birth, or stillbirth [82]. 
Although first trimester vaccination was associated with a small increase in congenital defects compared with unvaccinated women (2.4 versus 1.5 percent, pooled RR 
1.34, 95% CI 1.02–1.77), no specific pattern of defects was observed and there appeared to be publication bias for this outcome. Smallpox vaccination is not 
considered an indication for pregnancy termination. Nonpregnancy related complications of smallpox vaccination are discussed separately. (See "Vaccinia virus as the 
smallpox vaccine" and "The epidemiology, pathogenesis, and clinical manifestations of smallpox".)

The CDC maintains an internet site with information on smallpox vaccination and pregnancy (http://emergency.cdc.gov/agent/smallpox/faq/pregnancy.asp). Pregnant 
women who are vaccinated should be asked to participate in a voluntary registry of such women (National Smallpox Vaccine in Pregnancy Registry, telephone 404-
639-8253).

Anthrax — The anthrax vaccine is an inactivated vaccine that is not used in the general population but is recommended for individuals with occupations that put 
them at increased risk of anthrax (eg, laboratory workers and military personnel who are at increased risk of anthrax exposure) [85]. Pre-exposure anthrax vaccination 
is not recommended for pregnant women and should be deferred, if indicated, until after pregnancy [85]. (See "Prevention of anthrax", section on 'Pregnancy'.)

However, in the event of a high-risk exposure to aerosolized Bacillus anthracis spores, pregnant women should receive post-exposure prophylaxis with anthrax 
vaccine adsorbed (AVA) and 60 days of antimicrobial therapy. In the post-exposure setting, AVA is administered as a three-dose subcutaneous series, with the first 
dose administered as soon as possible and the second and third doses administered two and four weeks after the first dose. Ciprofloxacin 500 mg orally twice daily is 
the preferred agent for empiric post-exposure antimicrobial prophylaxis [86-89]. No adverse fetal effects have been documented [90]. Amoxicillin 500 mg every eight 
hours should be used to complete the course of antibiotic therapy if susceptibility testing demonstrates an amoxicillin MIC ≤0.125 mcg/mL [90]. Doxycycline 100 mg 
orally twice daily is an alternative agent, but may have adverse fetal effects (eg, dental staining, depressed bone growth, dental enamel defects), and should therefore 
only be used in asymptomatic pregnant women when the other antimicrobial agents are contraindicated [90]. (See "Prevention of anthrax", section on 'Postexposure 
prophylaxis'.)

Data on the use of AVA during pregnancy are generally reassuring, although a slightly increased risk of birth defects cannot be ruled out. In a study of over 1154,000 
infants born to women in the military, including 37,140 born to women who had ever received AVA, birth defects were slightly more common in first trimester-exposed 
infants compared with infants of women vaccinated outside of the first trimester (OR 1.18, 95% CI 0.997-1.41), never-vaccinated (OR 1.20, 95% CI 1.02-1.42), or 
vaccinated postpartum (OR 1.02, 95% CI 1.01-1.43) [91]. Although a causal association is unlikely, the possibility cannot be completely excluded. Another study of 
4092 women in the military (3136 of whom had received at least one dose of vaccine) found no difference in pregnancy rate or odds of having a live birth with vaccine 
receipt [92]. The study, however, was not powered sufficiently to detect a small but significant effect on birth outcomes. 

There are no data on the use of AVA among breastfeeding women. Administration of other inactivated vaccines during breastfeeding is not medically contraindicated 
so breastfeeding is not considered a contraindication to vaccination, when indicated [85].



IMMUNIZATIONS TO AVOID DURING PREGNANCY

Human papillomavirus — Worldwide, several inactivated human papillomavirus (HPV) vaccines are available (bivalent, quadrivalent, and 9-valent); in the United 
States, only the 9-valent HPV vaccine (Gardasil-9) is available. Administration of any HPV vaccine during pregnancy is not recommended because of limited 
information about safety [93,94]; however, data from inadvertent use in this setting is increasingly available and reassuring. Thus, if a woman is found to be pregnant 
after initiating the vaccination series, she can be reassured that available evidence does not indicate any increase in risk of adverse pregnancy outcome after 
vaccination. Nevertheless, the remainder of the series should be delayed until after completion of the pregnancy [94]. A detailed discussion of HPV vaccines, including 
vaccine schedule, can be found separately. (See "Recommendations for the use of human papillomavirus vaccines".)

Most data on the use of HPV vaccine during pregnancy are for the quadrivalent HPV vaccine [95-99]. In quadrivalent HPV vaccine trials, the composite rate of adverse 
pregnancy outcome (spontaneous abortion, late fetal death, congenital anomaly) was similar for the 3819 females who became pregnant and controls who did not 
receive the vaccine (22.6 versus 23.1 percent) [95]. Similarly, in a cohort study using the national patient registry in Denmark, the risks of major birth defects (OR 1.19, 
95% CI 0.9-1.58), preterm birth (OR 1.15, 95% CI 0.9-1.42), and low birth weight (OR 1.10, 95% CI 0.85-1.43) were comparable among approximately 1700 women 
who received quadrivalent HPV vaccine during pregnancy (mostly during the first trimester) and 7000 matched controls who did not [99]. Among a smaller group of 
about 460 vaccinated pregnant women from the same cohort, quadrivalent HPV vaccine receipt was also not associated with spontaneous abortion (OR 0.71, 95% CI 
0.45-1.14). 

A few offspring with congenital anomalies (one pyloric stenosis with ankyloglossia, one congenital hydronephrosis, one congenital megacolon, one club foot, and one 
hip dysplasia) have been reported among women who received quadrivalent HPV vaccine within 30 days of the estimated time of conception, but an expert panel 
deemed these to be unrelated to vaccine exposure [96,97]. 

Similarly reassuring findings have been reported for the bivalent HPV vaccine [100,101] and for the 9-valent HPV vaccine [102,103], although data are more limited. A 
pregnancy registry has been established for the 9-valent HPV vaccine (1-800-986-8999 [104]).

Measles, mumps, rubella — The measles, mumps, rubella (MMR) vaccine, a live-attenuated vaccine, should not be given to pregnant women. Because of the 
maternal morbidity and adverse pregnancy outcomes associated with measles and rubella infections during pregnancy, establishing immunity prior to conception is an 
important part of management of women of childbearing age. (See 'Preconception immunization' above.)

For post-exposure prophylaxis in nonimmune pregnant women who have had an exposure to measles, intravenous immune globulin is indicated within six days of 
exposure. (See "Measles, mumps, and rubella immunization in adults", section on 'Postexposure prophylaxis'.)

Pregnant women without evidence of immunity to rubella (or measles) should receive the MMR vaccine postpartum, ideally prior to discharge after delivery. The 
vaccine can be given safely to postpartum women who are breastfeeding. Although rubella virus is excreted into breast milk, only seroconversion without serious 
infection has been reported in breastfeeding infants [105]. (See 'Postpartum immunization' below.) 

The children of pregnant women can also be vaccinated without risk to the mother or fetus, since infection is not transmitted from recently immunized individuals [106].

The measles, mumps, and rubella vaccine is not given during pregnancy because of a theoretical risk of live vaccines to the mother or fetus, although data have not 
demonstrated a certain risk. No congenital rubella syndrome-like defects (eg, hearing loss, cataracts, cardiac abnormalities, bone lesions, growth restriction, and 
neurologic abnormalities including intellectual disability) have been observed in the offspring of women vaccinated just before or inadvertently during pregnancy 
[12,106-108]. Similarly, there were no adverse outcomes clearly attributable to measles following vaccination. Termination of pregnancy should not be recommended 
solely on the basis of a theoretical risk of embryopathy [106,109]. 

Varicella — As with other live vaccines, varicella vaccine should not be administered to pregnant women. Because of the maternal morbidity and adverse pregnancy 
outcomes associated with varicella infections during pregnancy, establishing immunity prior to conception is an important part of management of women of 
childbearing age. (See 'Preconception immunization' above.)

For post-exposure prophylaxis in nonimmune pregnant women who have had an exposure to varicella, varicella-zoster immune globulin is indicated. (See "Varicella-
zoster virus infection in pregnancy", section on 'Post-exposure prophylaxis'.)

Pregnant women without evidence of immunity to varicella should receive the varicella vaccine postpartum, ideally prior to discharge after delivery. There are minimal 
data regarding the safety of breastfeeding after varicella vaccination. A study of 12 nursing mothers given varicella vaccine postpartum did not detect varicella DNA in 
samples of postvaccination breast milk and none of their infants seroconverted or had evidence of varicella virus DNA [110]. Varicella vaccine is reasonable for a 
nursing mother, extrapolating from this study and the observation that no harm has been demonstrated from other live attenuated vaccines given to lactating women 
[13]. (See 'Postpartum immunization' below.)

Routine varicella immunization of the children of susceptible pregnant women is not contraindicated. The risk of transmission of vaccine virus from a healthy individual 
to a susceptible household contact is extremely low. (See "Varicella-zoster virus infection in pregnancy", section on 'Household contacts of pregnant women'.) 

The varicella vaccine is not given during pregnancy because of a theoretical risk of live vaccines to the mother or fetus, although data have not demonstrated a certain 
risk. Data from a VARIVAX registry showed that from inception of the registry in 1995 through March 2012, no cases of congenital varicella syndrome and no 
increased prevalence of other birth defects were detected in over 900 women vaccinated within three months before or during pregnancy [111]. The cohort included 
95 live-born infants of varicella-susceptible women exposed during the first and second trimesters, which are the high-risk period for congenital varicella syndrome 
(95% CI for congenital infection risk in this cohort 0-3.8 percent). Although a small risk for congenital varicella syndrome cannot be ruled out, these findings support the 
conclusion that pregnancy termination solely because of varicella vaccination during the gestation is unwarranted [13,19].

MMRV vaccine — A combination measles, mumps, rubella, and varicella vaccine (MMRV, Oka/Merck, ProQuad) became available in 2005. It is indicated for 
simultaneous immunization against measles, mumps, rubella, and varicella among children 12 months to 12 years of age and is used in place of trivalent MMR 
vaccine and monovalent varicella vaccine. Although not intended for adults, the issues described above for MMR and varicella immunization apply to this vaccine if 
administered to an adult since it is composed of live, attenuated virus. (See 'Measles, mumps, rubella' above and 'Varicella' above.)

LAIV — The live-attenuated influenza vaccine (LAIV) should not be used in pregnant women [47] but may be used in postpartum or breastfeeding women [112]. 
However, in the United States, the ACIP has recommended that LAIV not be used for any individual during the 2016 to 2017 influenza season [47]. (See "Seasonal 
influenza vaccination in adults", section on 'Choice of vaccine formulation'.)

Pregnant women do not need to avoid contact with persons immunized with LAIV [113]. Although postpartum women can receive LAIV, there is a possibility that a 
mother recently vaccinated with LAIV can infect her neonate by shedding the vaccine virus, given the close contact between mothers and newborns [114]. The 
Centers for Disease Control and Prevention and several health professional organizations have stated that breastfeeding is not a contraindication to LAIV, although 
specific information regarding excretion in breast milk is not available [115].

Among pregnant women who received LAIV, no unusual patterns of pregnancy complications or adverse fetal outcomes were observed in the database of the Vaccine 
Adverse Event Reporting System [116,117].

Tuberculosis — Use of BCG vaccine (Bacillus Calmette Guerin) to prevent tuberculosis is not recommended during pregnancy, although no harmful effects have 
been shown [118]. (See "BCG vaccination".)



Zoster — Zoster vaccine (Zostavax) is a live vaccine approved for prevention of shingles and postherpetic neuralgia in adults over 60 years of age. Because it is a live 
vaccine, it should not be administered to pregnant women, but this would be unlikely, given that it is not indicated for women of childbearing age [119,120]. There is 
no safety information from animal reproduction studies or case reports of inadvertent administration in pregnant or nursing women [111].

POSTPARTUM IMMUNIZATION — Indications and procedures for vaccination of postpartum women are those described for the general population. Both inactivated 
and live vaccines (except smallpox and yellow fever vaccine) may be administered to nursing mothers, and breastfeeding does not adversely affect success or safety 
of vaccination [13,121]. Smallpox and yellow fever vaccines are avoided in nonemergency situations because breastfed infants of vaccinated women are at risk of 
developing vaccinia and meningoencephalitis, respectively [60,69]. 

Two vaccines that should be given before discharge to protect mother and newborn are:

If not given during pregnancy, Tdap should be given postpartum to women [13]. This reduces the risk of maternal pertussis, and thus transmission to the infant, in 
whom pertussis can be lethal or have significant morbidity. However, the maternal immune response may not be sufficiently rapid to provide indirect protection to the 
infant until two weeks post-immunization [24]. Breastfeeding is not a contraindication to administration. (See 'Tetanus, diphtheria, and pertussis vaccination' above.)

For Rh(D)-negative women who received anti-D immune globulin postpartum, MMR and/or varicella vaccine is still administered immediately postpartum, when 
indicated [13]. A theoretical concern is the possibility that anti-rubella antibodies may be present in sufficient concentration in anti-D immune globulin to inhibit the 
woman’s immune response to the rubella vaccine. However, there is evidence that anti-D immune globulin does not reduce the response to the rubella vaccine [123-
127], and there are no published reports of rubella vaccine failure after administration of anti-D immune globulin. Nevertheless, the CDC suggests that women who 
have received both anti-D immune globulin and rubella vaccine be serologically tested after vaccination, if feasible, to ensure that seroconversion has occurred 
[13,128]. The ACIP recommends waiting ≥3 months before evaluating the immune response [13]. (See "Assessing the immunologic response to vaccination", section 
on 'Interfering factors'.)

IMMUNE GLOBULINS — Immune globulins are given to prevent or reduce the severity of certain diseases in special circumstances. There are no known risks for the 
fetus from passive immunization of pregnant women with immune globulin preparations [13]. Post-exposure prophylaxis of hepatitis A and B, rabies, and tetanus is not 
altered by pregnancy.

Pregnancy is an indication for measles post-exposure prophylaxis with immune globulin since pregnant women might be at higher risk for developing severe measles 
and complications. Pregnant women should receive immune globulin intravenously, rather than intramuscularly, in order to administer doses high enough to achieve 
protective levels of measles antibody titers [15]. (See "Measles, mumps, and rubella immunization in adults", section on 'Postexposure prophylaxis'.)

Post-exposure prophylaxis of varicella is reviewed separately. (See "Varicella-zoster virus infection in pregnancy", section on 'Post-exposure prophylaxis'.)

SELECTED RESOURCES FOR UNITED STATES CLINICIANS

SOCIETY GUIDELINE LINKS — Links to society and government-sponsored guidelines from selected countries and regions around the world are provided 
separately. (See "Society guideline links: Pertussis" and "Society guideline links: Immunizations in adults" and "Society guideline links: Diphtheria, tetanus, and 
pertussis vaccination".)

INFORMATION FOR PATIENTS — UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics." The Basics patient education 
pieces are written in plain language, at the 5  to 6  grade reading level, and they answer the four or five key questions a patient might have about a given condition. 
These articles are best for patients who want a general overview and who prefer short, easy-to-read materials. Beyond the Basics patient education pieces are longer, 
more sophisticated, and more detailed. These articles are written at the 10  to 12  grade reading level and are best for patients who want in-depth information and are 
comfortable with some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print or e-mail these topics to your patients. (You can also locate patient 
education articles on a variety of subjects by searching on "patient info" and the keyword(s) of interest.)

SUMMARY AND RECOMMENDATIONS

MMR — The measles, mumps, rubella vaccine should be administered to women not immune to rubella (see 'Preconception immunization' above) [6]. If a woman 
has documented receipt of one or two doses of rubella-containing vaccine but has rubella serology that is not clearly positive, she should receive one additional 
dose of MMR vaccine (maximum of three doses) and does not need to be retested for serologic evidence of rubella immunity [15]. (See "Measles, mumps, and 
rubella immunization in adults".)

●

Varicella — Varicella vaccination is recommended for women without evidence of immunity [122]. The first dose is given while the patient is in the hospital and 
the second dose is given four to eight weeks later, which typically coincides with the routine postpartum visit. Breastfeeding is not a contraindication to 
administration.

●

CDC vaccines webpage (www.cdc.gov/vaccines/default.htm)●

Guidelines for vaccinating pregnant women (www.cdc.gov/vaccines/pubs/preg-guide.htm)●

Adult immunization schedule (www.cdc.gov/vaccines/recs/schedules/adult-schedule.htm)●

Vaccine administration (www.cdc.gov/vaccines/recs/vac-admin/default.htm)●

Vaccine storage and handling (www.cdc.gov/vaccines/recs/storage/default.htm)●

American College of Obstetricians and Gynecologists (www.immunizationfor women.org)●

th th

th th

Basics topics (see "Patient education: Avoiding infections in pregnancy (The Basics)" and "Patient education: Vaccines and pregnancy (The Basics)" and "Patient 
education: Tdap vaccine (The Basics)")

●

Beyond the Basics topics (see "Patient education: Vaccination during pregnancy (Beyond the Basics)" and "Patient education: Avoiding infections in pregnancy 
(Beyond the Basics)")

●

Ideally, women should be vaccinated against preventable diseases in their environment prior to conception according to the recommended adult immunization 
schedule (figure 1 and figure 2). In particular, for susceptible women of childbearing age who may become pregnant, ensuring immunity against measles, mumps, 
and rubella and varicella is important since these immunizations are contraindicated during pregnancy and infection in nonimmune pregnant women can 
adversely affect pregnancy outcome. (See 'Preconception immunization' above.)

●

Before administering any vaccine, reasonable practices include asking the woman if she is pregnant or could become pregnant in the next four weeks and 
counseling her about the potential risks of vaccination during pregnancy or just before conception. Routine pregnancy testing of women of childbearing age before 
administering a vaccine, even a live-virus vaccine, is not necessary as long as pregnancy can reasonably be excluded by history. (See 'Preconception 
immunization' above.)

●

Live vaccines are generally avoided during pregnancy because of a theoretical risk to the fetus. Pregnancy should be avoided for 28 days following administration 
of a live vaccine. However, when pregnancy occurs within one month of immunization with the live measles, mumps, rubella (MMR) vaccine, varicella vaccine, 

●



Use of UpToDate is subject to the Subscription and License Agreement.

REFERENCES

1. Englund JA. The influence of maternal immunization on infant immune responses. J Comp Pathol 2007; 137 Suppl 1:S16.

2. Gonik B, Fasano N, Foster S. The obstetrician-gynecologist's role in adult immunization. Am J Obstet Gynecol 2002; 187:984.

3. Pickering LK, Baker CJ, Freed GL, et al. Immunization programs for infants, children, adolescents, and adults: clinical practice guidelines by the Infectious 

Diseases Society of America. Clin Infect Dis 2009; 49:817.

4. American College of Obstetricians and Gynecologists’ Committee on Gynecologic Practice, Committee on Obstetric Practice, and Immunization Expert Work 

Group. Committee Opinion No. 661: Integrating Immunizations Into Practice. Obstet Gynecol 2016; 127:e104.

5. Leddy MA, Anderson BL, Power ML, et al. Changes in and current status of obstetrician-gynecologists' knowledge, attitudes, and practice regarding 

immunization. Obstet Gynecol Surv 2009; 64:823.

6. Akinsanya-Beysolow I, Wolfe CS. Update: Vaccines for women, adolescence through adulthood. J Womens Health (Larchmt) 2009; 18:1101.

7. Chu HY, Englund JA. Maternal immunization. Birth Defects Res 2017; 109:379.

8. DeSesso JM, Williams AL, Ahuja A, et al. The placenta, transfer of immunoglobulins, and safety assessment of biopharmaceuticals in pregnancy. Crit Rev 

Toxicol 2012; 42:185.

9. Kachikis A, Englund JA. Maternal immunization: Optimizing protection for the mother and infant. J Infect 2016; 72 Suppl:S83.

10. Chu HY, Englund JA. Maternal immunization. Clin Infect Dis 2014; 59:560.

11. www.cdc.gov/vaccines/pubs/preg-guide.htm#1 (Accessed on October 01, 2007).

12. Keller-Stanislawski B, Englund JA, Kang G, et al. Safety of immunization during pregnancy: a review of the evidence of selected inactivated and live attenuated 

vaccines. Vaccine 2014; 32:7057.

13. http://www.cdc.gov/vaccines/schedules/hcp/adult.html (Accessed on February 20, 2015).

14. Coonrod DV, Jack BW, Boggess KA, et al. The clinical content of preconception care: immunizations as part of preconception care. Am J Obstet Gynecol 2008; 

199:S290.

15. McLean HQ, Temte JL, et al AP. Prevention of Measles, Rubella, Congenital Rubella Syndrome, and Mumps, 2013: Summary Recommendations of the Advisory 

Committee on Immunization Practices (ACIP). MMWR Morb Mortal Wkly Rep 2013; 62(RR04):1.

16. Kakoulidou M, Forsgren M, Lewensohn-Fuchs I, Johansen K. Serum levels of rubella-specific antibodies in Swedish women following three decades of 

vaccination programmes. Vaccine 2010; 28:1002.

17. Hahné S, Macey J, van Binnendijk R, et al. Rubella outbreak in the Netherlands, 2004-2005: high burden of congenital infection and spread to Canada. Pediatr 

Infect Dis J 2009; 28:795.

18. Dubé E, Laberge C, Guay M, et al. Vaccine hesitancy: an overview. Hum Vaccin Immunother 2013; 9:1763.

19. Marin M, Güris D, Chaves SS, et al. Prevention of varicella: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm 

Rep 2007; 56:1.

20. Committee on Obstetric Practice. ACOG Committee Opinion No. 566: Update on immunization and pregnancy: Tetanus, diphtheria, and pertussis vaccination. 

Obstet Gynecol 2013; 121:1411. Reaffirmed February 2017.

21. Updated Recommendations for Use of Tetanus Toxoid, Reduced Diphtheria Toxoid, and Acellular Pertussis Vaccine (Tdap) in Pregnant Women — Advisory 

Committee on Immunization Practices (ACIP), 2012 http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6207a4.htm?s_cid=mm6207a4_e (Accessed on February 

21, 2013).

22. Forsyth K, Plotkin S, Tan T, Wirsing von König CH. Strategies to decrease pertussis transmission to infants. Pediatrics 2015; 135:e1475.

23. Kim DK, Riley LE, Harriman KH, et al. Advisory Committee on Immunization Practices Recommended Immunization Schedule for Adults Aged 19 Years or Older 

- United States, 2017. MMWR Morb Mortal Wkly Rep 2017; 66:136.

yellow fever vaccine, or oral polio vaccine, teratogenesis has not been reported. Therefore, termination of pregnancy for exposure to these vaccines is 
unwarranted. (See 'Live vaccines' above and 'Preconception immunization' above.)

Pregnant women should minimize their risk of exposure to infections to which they are susceptible by avoiding travel to high-risk locations (eg, areas where yellow 
fever is prevalent), assuring that household members are immunized according to standard immunization schedules, and maintaining good hygienic practices. 
(See 'Minimizing risks of infection exposure' above.)

●

During influenza season, we recommend that all pregnant women receive the inactivated influenza vaccine regardless of trimester of pregnancy (Grade 1B). 
Influenza is particularly morbid in pregnant women and can be prevented by vaccination. Maternal immunization additionally provides passive protection to the 
infant in the first few months of life. (See 'Inactivated influenza vaccine' above and "Influenza and pregnancy".)

●

We recommend administration of the tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis vaccine (Tdap) to all pregnant women in each pregnancy 
between 27 and 36 weeks of gestation (and preferably during the earlier part of this period), even if the woman has a previous history of pertussis or vaccination 
(Grade 1B). Tdap is given to reduce the risk of maternal pertussis, and thus transmission to the infant, in whom pertussis can be lethal or have significant 
morbidity. Placental transfer of maternal antibodies may provide a degree of passive protection of the infant against pertussis for two to six months. (See 'Tetanus, 
diphtheria, and pertussis vaccination' above.)

●

Pregnant women with comorbidities or exposures that place them at high risk for hepatitis A, hepatitis B, pneumococcal, Haemophilus influenzae b, or 
meningococcal infections can receive these immunizations. (See 'Pre-exposure prophylaxis' above.)

●

If travel to high-risk areas cannot be avoided, inactivated travel vaccines, such as for poliovirus and typhoid fever, can be administered prior to travel. If the risk of 
yellow fever exposure is expected to be higher than the risk of vaccination, the yellow fever vaccine, a live attenuated vaccine, can be administered in consultation 
with an infectious disease specialist. In cases where the risk of disease is low but vaccination is an international travel requirement, a medical waiver can be 
issued. (See 'Poliovirus' above and 'Typhoid' above and 'Yellow fever' above and 'Other travel vaccines' above.)

●

Human papillomavirus (HPV) vaccination during pregnancy is typically avoided. However, women who inadvertently receive HPV vaccine during pregnancy can 
be reassured that there is no evidence of adverse pregnancy or fetal outcomes with vaccination. They may resume the series when postpartum. (See 'Human 
papillomavirus' above.)

●

Like other live vaccines, MMR and varicella vaccines are generally avoided during pregnancy. For nonimmune women, MMR and varicella vaccines are given 
postpartum, ideally prior to discharge. MMR and varicella vaccines can be given safely to postpartum women who are breastfeeding and to the children of 
pregnant women, since the virus is not transmitted through breast milk or casual contact. Tdap is given postpartum to women who did not receive it during 
pregnancy. (See 'Measles, mumps, rubella' above and 'Varicella' above and 'Postpartum immunization' above.)

●
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GRAPHICS

Recommended immunization schedule for adults aged 19 years or older, by vaccine and age 
group - United States, 2017

* Influenza vaccination: 
◾ General information 

• All persons aged 6 months or older who do not have a contraindication should receive annual influenza vaccination with an age-
appropriate formulation of inactivated influenza vaccine (IIV) or recombinant influenza vaccine (RIV).

• In addition to standard-dose IIV, available options for adults in specific age groups include high-dose or adjuvanted IIV for adults 
aged 65 years or older, intradermal IIV for adults aged 18 through 64 years, and RIV for adults aged 18 years or older.

• Notes: Live attenuated influenza vaccine (LAIV) should not be used during the 2016 to 2017 influenza season. A list of currently 
available influenza vaccines is available at www.cdc.gov/flu/protect/vaccine/vaccines.htm.

◾ Special populations 
• Adults with a history of egg allergy who have only hives after exposure to egg should receive age-appropriate IIV or RIV.
• Adults with a history of egg allergy other than hives (eg, angioedema, respiratory distress, lightheadedness, or recurrent emesis) 

or who required epinephrine or another emergency medical intervention may receive age-appropriate IIV or RIV. The selected 
vaccine should be administered in an inpatient or outpatient medical setting and under the supervision of a healthcare provider 
who is able to recognize and manage severe allergic conditions.

• Pregnant women and women who might become pregnant in the upcoming influenza season should receive IIV.
¶ Tetanus, diphtheria, and acellular pertussis vaccination: 
◾ General information 

• Adults who have not received tetanus and diphtheria toxoids and acellular pertussis vaccine (Tdap) or for whom pertussis 
vaccination status is unknown should receive 1 dose of Tdap followed by a tetanus and diphtheria toxoids (Td) booster every 10 
years. Tdap should be administered regardless of when a tetanus or diphtheria toxoid-containing vaccine was last received.

• Adults with an unknown or incomplete history of a 3-dose primary series with tetanus and diphtheria toxoid-containing vaccines 
should complete the primary series that includes 1 dose of Tdap. Unvaccinated adults should receive the first 2 doses at least 4 
weeks apart and the third dose 6 to 12 months after the second dose.

• Notes: Information on the use of Td or Tdap as tetanus prophylaxis in wound management is available at 
www.cdc.gov/mmwr/preview/mmwrhtml/rr5517a1.htm.

◾ Special populations 
• Pregnant women should receive 1 dose of Tdap during each pregnancy, preferably during the early part of gestational weeks 27 to 

36, regardless of prior history of receiving Tdap.
Δ Measles, mumps, and rubella vaccination: 
◾ General information 

• Adults born in 1957 or later without acceptable evidence of immunity to measles, mumps, or rubella (defined below) should receive 
1 dose of measles, mumps, and rubella vaccine (MMR) unless they have a medical contraindication to the vaccine (eg, pregnancy 
or severe immunodeficiency).

• Notes: Acceptable evidence of immunity to measles, mumps, or rubella in adults is born before 1957, documentation of receipt of 
MMR, or laboratory evidence of immunity or disease. Documentation of healthcare provider-diagnosed disease without laboratory 
confirmation is not acceptable evidence of immunity.

◾ Special populations 
• Pregnant women who do not have evidence of immunity to rubella should receive 1 dose of MMR upon completion or termination of 

pregnancy and before discharge from the healthcare facility; non-pregnant women of childbearing age without evidence of rubella 
immunity should receive 1 dose of MMR.

• Adults with primary or acquired immunodeficiency including malignant conditions affecting the bone marrow or lymphatic system, 
systemic immunosuppressive therapy, or cellular immunodeficiency should not receive MMR.

• Adults with human immunodeficiency virus (HIV) infection and CD4+ T-lymphocyte count ≥200 cells/mcL for at least 6 months 
who do not have evidence of measles, mumps, or rubella immunity should receive 2 doses of MMR at least 28 days apart. Adults 
with HIV infection and CD4+ T-lymphocyte count <200 cells/mcL should not receive MMR.

• Adults who work in healthcare facilities should receive 2 doses of MMR at least 28 days apart; healthcare personnel born before 
1957 who are unvaccinated or lack laboratory evidence of measles, mumps, or rubella immunity, or laboratory confirmation of 
disease should be considered for vaccination with 2 doses of MMR at least 28 days apart for measles or mumps, or 1 dose of MMR 
for rubella.

• Adults who are students in postsecondary educational institutions or plan to travel internationally should receive 2 doses of MMR at 
least 28 days apart.

• Adults who received inactivated (killed) measles vaccine or measles vaccine of unknown type during years 1963 to 1967 should be 
revaccinated with 1 or 2 doses of MMR.

• Adults who were vaccinated before 1979 with either inactivated mumps vaccine or mumps vaccine of unknown type who are at 
high risk for mumps infection, (eg, work in a healthcare facility) should be considered for revaccination with 2 doses of MMR at 
least 28 days apart.

◊ Varicella vaccination: 



◾ General information 
• Adults without evidence of immunity to varicella (defined below) should receive 2 doses of single-antigen varicella vaccine (VAR) 4 

to 8 weeks apart, or a second dose if they have received only 1 dose.
• Persons without evidence of immunity for whom VAR should be emphasized are adults who have close contact with persons at high 

risk for serious complications, (eg, healthcare personnel and household contacts of immunocompromised persons), adults who live 
or work in an environment in which transmission of varicella zoster virus is likely (eg, teachers, childcare workers, and residents 
and staff in institutional settings), adults who live or work in environments in which varicella transmission has been reported (eg, 
college students, residents and staff members of correctional institutions, and military personnel), non-pregnant women of 
childbearing age, adolescents and adults living in households with children, and international travelers.

• Notes: Evidence of immunity to varicella in adults is United States-born before 1980 (for pregnant women and healthcare 
personnel, United States-born before 1980 is not considered evidence of immunity), documentation of 2 doses of VAR at least 4 
weeks apart, history of varicella or herpes zoster diagnosis or verification of varicella or herpes zoster disease by a healthcare 
provider, or laboratory evidence of immunity or disease.

◾ Special populations 
• Pregnant women should be assessed for evidence of varicella immunity. Pregnant women who do not have evidence of immunity 

should receive the first dose of VAR upon completion or termination of pregnancy and before discharge from the healthcare facility, 
and the second dose 4 to 8 weeks after the first dose.

• Healthcare institutions should assess and ensure that all healthcare personnel have evidence of immunity to varicella.
• Adults with malignant conditions, including those that affect the bone marrow or lymphatic system or who receive systemic 

immunosuppressive therapy, should not receive VAR.
• Adults with human immunodeficiency virus (HIV) infection and CD4+ T-lymphocyte count ≥200 cells/mcL may receive 2 doses of 

VAR 3 months apart. Adults with HIV infection and CD4+ T-lymphocyte count <200 cells/mcL should not receive VAR.
§ Herpes zoster vaccination: 
◾ General information 

• Adults aged 60 years or older should receive 1 dose of herpes zoster vaccine (HZV), regardless of whether they had a prior episode 
of herpes zoster.

◾ Special populations 
• Adults aged 60 years or older with chronic medical conditions may receive HZV unless they have a medical contraindication (eg, 

pregnancy or severe immunodeficiency).
• Adults with malignant conditions, including those that affect the bone marrow or lymphatic system or who receive systemic 

immunosuppressive therapy, should not receive HZV.
• Adults with human immunodeficiency virus infection and CD4+ T-lymphocyte count <200 cells/mcL should not receive HZV.

¥ Human papillomavirus vaccination: 
◾ General information 

• Adult females through age 26 years and adult males through age 21 years who have not received any human papillomavirus (HPV) 
vaccine should receive a 3-dose series of HPV vaccine at 0, 1 to 2, and 6 months. Males aged 22 through 26 years may be 
vaccinated with a 3-dose series of HPV vaccine at 0, 1 to 2, and 6 months.

• Adult females through age 26 years and adult males through age 21 years (and males aged 22 through 26 years who may receive 
HPV vaccination) who initiated the HPV vaccination series before age 15 years and received 2 doses at least 5 months apart are 
considered adequately vaccinated and do not need an additional dose of HPV vaccine.

• Adult females through age 26 years and adult males through age 21 years (and males aged 22 through 26 years who may receive 
HPV vaccination) who initiated the HPV vaccination series before age 15 years and received only 1 dose, or 2 doses less than 5 
months apart, are not considered adequately vaccinated and should receive 1 additional dose of HPV vaccine.

• Notes: HPV vaccination is routinely recommended for children at age 11 or 12 years. For adults who had initiated but did not 
complete the HPV vaccination series, consider their age at first HPV vaccination (described above) and other factors (described 
below) to determine if they have been adequately vaccinated.

◾ Special populations 
• Men who have sex with men through age 26 years who have not received any HPV vaccine should receive a 3-dose series of HPV 

vaccine at 0, 1 to 2, and 6 months.
• Adult females and males through age 26 years with immunocompromising conditions (described below), including those with 

human immunodeficiency virus infection, should receive a 3-dose series of HPV vaccine at 0, 1 to 2, and 6 months.
• Pregnant women are not recommended to receive HPV vaccine, although there is no evidence that the vaccine poses harm. If a 

woman is found to be pregnant after initiating the HPV vaccination series, delay the remaining doses until after the pregnancy. No 
other intervention is needed. Pregnancy testing is not needed before administering HPV vaccine.

• Notes: Immunocompromising conditions for which a 3-dose series of HPV vaccine is indicated are primary or secondary 
immunocompromising conditions that might reduce cell-mediated or humoral immunity (eg, B-lymphocyte antibody deficiencies, 
complete or partial T-lymphocyte defects, HIV infection, malignant neoplasm, transplantation, autoimmune disease, and 
immunosuppressive therapy).

‡ Pneumococcal vaccination: 
◾ General information 

• Adults who are immunocompetent and aged 65 years or older should receive 13-valent pneumococcal conjugate vaccine (PCV13) 
followed by 23-valent pneumococcal polysaccharide vaccine (PPSV23) at least 1 year after PCV13.

• Notes: Adults are recommended to receive 1 dose of PCV13 and 1, 2, or 3 doses of PPSV23 depending on indication. When both 
PCV13 and PPSV23 are indicated, PCV13 should be administered first; PCV13 and PPSV23 should not be administered during the 
same visit. If PPSV23 has previously been administered, PCV13 should be administered at least 1 year after PPSV23. When two or 
more doses of PPSV23 are indicated, the interval between PPSV23 doses should be at least 5 years. Supplemental information on 
pneumococcal vaccine timing for adults aged 65 years or older and adults aged 19 years or older at high risk for pneumococcal 
disease (described below) is available at https://www.cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf. No 
additional doses of PPSV23 are indicated for adults who received PPSV23 at age 65 years or older. When indicated, PCV13 and 
PPSV23 should be administered to adults whose pneumococcal vaccination history is incomplete or unknown.

◾ Special populations 
• Adults aged 19 through 64 years with chronic heart disease including congestive heart failure and cardiomyopathies (excluding 

hypertension); chronic lung disease including chronic obstructive lung disease, emphysema, and asthma; chronic liver disease 
including cirrhosis; alcoholism; or diabetes mellitus; or who smoke cigarettes should receive PPSV23. At age 65 years or older, 
they should receive PCV13 and another dose of PPSV23 at least 1 year after PCV13 and at least 5 years after the most recent dose 
of PPSV23.

• Adults aged 19 years or older with immunocompromising conditions or anatomical or functional asplenia (described below) should 
receive PCV13 and a dose of PPSV23 at least 8 weeks after PCV13, followed by a second dose of PPSV23 at least 5 years after the 
first dose of PPSV23. If the most recent dose of PPSV23 was administered before age 65 years, at age 65 years or older, 
administer another dose of PPSV23 at least 8 weeks after PCV13 and at least 5 years after the most recent dose of PPSV23.

• Adults aged 19 years or older with cerebrospinal fluid leak or cochlear implant should receive PCV13 followed by PPSV23 at least 8 
weeks after PCV13. If the most recent dose of PPSV23 was administered before age 65 years, at age 65 years or older, administer 
another dose of PPSV23 at least 8 weeks after PCV13 and at least 5 years after the most recent dose of PPSV23.

• Notes: Immunocompromising conditions that are indications for pneumococcal vaccination are congenital or acquired 
immunodeficiency including B- or T-lymphocyte deficiency, complement deficiencies, and phagocytic disorders excluding chronic 
granulomatous disease; human immunodeficiency virus infection; chronic renal failure and nephrotic syndrome; leukemia, 
lymphoma, Hodgkin disease, generalized malignancy, and multiple myeloma; solid organ transplant; and iatrogenic 
immunosuppression including long-term systemic corticosteroid and radiation therapy. Anatomical or functional asplenia that are 
indications for pneumococcal vaccination are sickle cell disease and other hemoglobinopathies, congenital or acquired asplenia, 
splenic dysfunction, and splenectomy. Pneumococcal vaccines should be given at least 2 weeks before immunosuppressive therapy 
or an elective splenectomy, and as soon as possible to adults who are diagnosed with HIV infection.

† Hepatitis A vaccination: 
◾ General information 

• Adults who seek protection from hepatitis A virus infection may receive a 2-dose series of single antigen hepatitis A vaccine (HepA) 
at either 0 and 6 to 12 months (Havrix) or 0 and 6 to 18 months (Vaqta). Adults may also receive a combined hepatitis A and 
hepatitis B vaccine (HepA-HepB; Twinrix) as a 3-dose series at 0, 1, and 6 months. Acknowledgment of a specific risk factor by 
those who seek protection is not needed.

◾ Special populations 



• Adults with any of the following indications should receive a HepA series: have chronic liver disease, receive clotting factor 
concentrates, men who have sex with men, use injection or non-injection drugs, or work with hepatitis A virus-infected primates or 
in a hepatitis A research laboratory setting.

• Adults who travel in countries with high or intermediate levels of endemic hepatitis A infection or anticipate close personal contact 
with an international adoptee (eg, reside in the same household or regularly babysit) from a country with high or intermediate level 
of endemic hepatitis A infection within the first 60 days of arrival in the United States should receive a HepA series.

** Hepatitis B vaccination: 
◾ General information 

• Adults who seek protection from hepatitis B virus infection may receive a 3-dose series of single-antigen hepatitis B vaccine (HepB; 
Engerix-B, Recombivax HB) at 0, 1, and 6 months. Adults may also receive a combined hepatitis A and hepatitis B vaccine (HepA-
HepB; Twinrix) at 0, 1, and 6 months. Acknowledgment of a specific risk factor by those who seek protection is not needed.

◾ Special populations 
• Adults at risk for hepatitis B virus infection by sexual exposure should receive a HepB series, including sex partners of hepatitis B 

surface antigen (HBsAg)-positive persons, sexually active persons who are not in a mutually monogamous relationship, persons 
seeking evaluation or treatment for a sexually transmitted infection, and men who have sex with men (MSM).

• Adults at risk for hepatitis B virus infection by percutaneous or mucosal exposure to blood should receive a HepB series, including 
adults who are recent or current users of injection drugs, household contacts of HBsAg-positive persons, residents and staff of 
facilities for developmentally disabled persons, incarcerated, healthcare and public safety workers at risk for exposure to blood or 
blood-contaminated body fluids, younger than age 60 years with diabetes mellitus, and age 60 years or older with diabetes mellitus 
at the discretion of the treating clinician.

• Adults with chronic liver disease including, but not limited to, hepatitis C virus infection, cirrhosis, fatty liver disease, alcoholic liver 
disease, autoimmune hepatitis, and an alanine aminotransferase (ALT) or aspartate aminotransferase (AST) level greater than 
twice the upper limit of normal should receive a HepB series.

• Adults with end-stage renal disease including those on pre-dialysis care, hemodialysis, peritoneal dialysis, and home dialysis should 
receive a HepB series. Adults on hemodialysis should receive a 3-dose series of 40 mcg Recombivax HB at 0, 1, and 6 months or a 
4-dose series of 40 mcg Engerix-B at 0, 1, 2, and 6 months.

• Adults with human immunodeficiency virus infection should receive a HepB series.
• Pregnant women who are at risk for hepatitis B virus infection during pregnancy (eg, having more than one sex partner during the 

previous six months, been evaluated or treated for a sexually transmitted infection, recent or current injection drug use, or had an 
HBsAg-positive sex partner) should receive a HepB series.

• International travelers to regions with high or intermediate levels of endemic hepatitis B virus infection should receive a HepB 
series.

• Adults in the following settings are assumed to be at risk for hepatitis B virus infection and should receive a HepB series: sexually 
transmitted disease treatment facilities, HIV testing and treatment facilities, facilities providing drug-abuse treatment and 
prevention services, healthcare settings targeting services to persons who inject drugs, correctional facilities, healthcare settings 
targeting services to MSM, hemodialysis facilities and end-stage renal disease programs, and institutions and nonresidential day 
care facilities for developmentally disabled persons.

¶¶ Meningococcal vaccination: 
◾ Special populations 

• Adults with anatomical or functional asplenia or persistent complement component deficiencies should receive a 2-dose primary 
series of serogroups A, C, W, and Y meningococcal conjugate vaccine (MenACWY) at least 2 months apart and revaccinate every 5 
years. They should also receive a series of serogroup B meningococcal vaccine (MenB) with either a 2-dose series of MenB-4C 
(Bexsero) at least 1 month apart or a 3-dose series of MenB-FHbp (Trumenba) at 0, 1 to 2, and 6 months.

• Adults with human immunodeficiency virus infection who have not been previously vaccinated should receive a 2-dose primary 
series of MenACWY at least 2 months apart and revaccinate every 5 years. Those who previously received 1 dose of MenACWY 
should receive a second dose at least 2 months after the first dose. Adults with HIV infection are not routinely recommended to 
receive MenB because meningococcal disease in this population is caused primarily by serogroups C, W, and Y.

• Microbiologists who are routinely exposed to isolates of Neisseria meningitidis should receive 1 dose of MenACWY and revaccinate 
every 5 years if the risk for infection remains, and either a 2-dose series of MenB-4C at least 1 month apart or a 3-dose series of 
MenB-FHbp at 0, 1 to 2, and 6 months.

• Adults at risk because of a meningococcal disease outbreak should receive 1 dose of MenACWY if the outbreak is attributable to 
serogroup A, C, W, or Y, or either a 2-dose series of MenB-4C at least 1 month apart or a 3-dose series of MenB-FHbp at 0, 1 to 2, 
and 6 months if the outbreak is attributable to serogroup B.

• Adults who travel to or live in countries with hyperendemic or epidemic meningococcal disease should receive 1 dose of MenACWY 
and revaccinate every 5 years if the risk for infection remains. MenB is not routinely indicated because meningococcal disease in 
these countries is generally not caused by serogroup B.

• Military recruits should receive 1 dose of MenACWY and revaccinate every 5 years if the increased risk for infection remains.
• First-year college students aged 21 years or younger who live in residence halls should receive 1 dose of MenACWY if they have not 

received MenACWY at age 16 years or older.
• Young adults aged 16 through 23 years (preferred age range is 16 through 18 years) who are healthy and not at increased risk for 

serogroup B meningococcal disease (described above) may receive either a 2-dose series of MenB-4C at least 1 month apart or a 
2-dose series of MenB-FHbp at 0 and 6 months for short-term protection against most strains of serogroup B meningococcal 
disease.

• For adults aged 56 years or older who have not previously received serogroups A, C, W, and Y meningococcal vaccine and need 
only 1 dose, meningococcal polysaccharide serogroups A, C, W, and Y vaccine (MPSV4) is preferred. For adults who previously 
received MenACWY or anticipate receiving multiple doses of serogroups A, C, W, and Y meningococcal vaccine, MenACWY is 
preferred.

• Notes: MenB-4C and MenB-FHbp are not interchangeable (ie, the same vaccine should be used for all doses to complete the 
series). There is no recommendation for MenB revaccination at this time. MenB may be administered at the same time as 
MenACWY but at a different anatomic site, if feasible.

ΔΔ Haemophilus influenzae type b vaccination: 
◾ Special populations 

• Adults who have anatomical or functional asplenia or sickle cell disease, or are undergoing elective splenectomy should receive 1 
dose of H. influenzae type b conjugate vaccine (Hib) if they have not previously received Hib. Hib should be administered at least 
14 days before splenectomy.

• Adults with a hematopoietic stem cell transplant (HSCT) should receive 3 doses of Hib in at least 4 week intervals 6 to 12 months 
after transplant regardless of their Hib history.

• Notes: Hib is not routinely recommended for adults with human immunodeficiency virus infection because their risk for 
Haemophilus influenzae type b infection is low.

Reproduced from: Advisory Committee on Immunization Practices (ACIP). Advisory Committee on Immunization Practices Recommended 
Immunization Schedule for Adults Aged 19 Years or Older: United States, 2017. Available at: 
http://www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-schedule.pdf (Accessed on February 8, 2017).
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Vaccines that might be indicated for adults based on medical and other indications - United States, 2017

* Influenza vaccination: 
◾ General information 

• All persons aged 6 months or older who do not have a contraindication should receive annual influenza vaccination with an age-appropriate formulation of inactivated influenza vaccine (IIV) or 
recombinant influenza vaccine (RIV).

• In addition to standard-dose IIV, available options for adults in specific age groups include high-dose or adjuvanted IIV for adults aged 65 years or older, intradermal IIV for adults aged 18 through 64 
years, and RIV for adults aged 18 years or older.

• Notes: Live attenuated influenza vaccine (LAIV) should not be used during the 2016 to 2017 influenza season. A list of currently available influenza vaccines is available at 
www.cdc.gov/flu/protect/vaccine/vaccines.htm.

◾ Special populations 
• Adults with a history of egg allergy who have only hives after exposure to egg should receive age-appropriate IIV or RIV.
• Adults with a history of egg allergy other than hives (eg, angioedema, respiratory distress, lightheadedness, or recurrent emesis) or who required epinephrine or another emergency medical intervention 

may receive age-appropriate IIV or RIV. The selected vaccine should be administered in an inpatient or outpatient medical setting and under the supervision of a healthcare provider who is able to 
recognize and manage severe allergic conditions.

• Pregnant women and women who might become pregnant in the upcoming influenza season should receive IIV.
¶ Tetanus, diphtheria, and acellular pertussis vaccination: 
◾ General information 

• Adults who have not received tetanus and diphtheria toxoids and acellular pertussis vaccine (Tdap) or for whom pertussis vaccination status is unknown should receive 1 dose of Tdap followed by a 
tetanus and diphtheria toxoids (Td) booster every 10 years. Tdap should be administered regardless of when a tetanus or diphtheria toxoid-containing vaccine was last received.

• Adults with an unknown or incomplete history of a 3-dose primary series with tetanus and diphtheria toxoid-containing vaccines should complete the primary series that includes 1 dose of Tdap. 
Unvaccinated adults should receive the first 2 doses at least 4 weeks apart and the third dose 6 to 12 months after the second dose.

• Notes: Information on the use of Td or Tdap as tetanus prophylaxis in wound management is available at www.cdc.gov/mmwr/preview/mmwrhtml/rr5517a1.htm.
◾ Special populations 

• Pregnant women should receive 1 dose of Tdap during each pregnancy, preferably during the early part of gestational weeks 27 to 36, regardless of prior history of receiving Tdap.
Δ Measles, mumps, and rubella vaccination: 
◾ General information 

• Adults born in 1957 or later without acceptable evidence of immunity to measles, mumps, or rubella (defined below) should receive 1 dose of measles, mumps, and rubella vaccine (MMR) unless they 
have a medical contraindication to the vaccine (eg, pregnancy or severe immunodeficiency).

• Notes: Acceptable evidence of immunity to measles, mumps, or rubella in adults is born before 1957, documentation of receipt of MMR, or laboratory evidence of immunity or disease. Documentation of 
healthcare provider-diagnosed disease without laboratory confirmation is not acceptable evidence of immunity.

◾ Special populations 
• Pregnant women who do not have evidence of immunity to rubella should receive 1 dose of MMR upon completion or termination of pregnancy and before discharge from the healthcare facility; non-

pregnant women of childbearing age without evidence of rubella immunity should receive 1 dose of MMR.
• Adults with primary or acquired immunodeficiency including malignant conditions affecting the bone marrow or lymphatic system, systemic immunosuppressive therapy, or cellular immunodeficiency 

should not receive MMR.
• Adults with human immunodeficiency virus (HIV) infection and CD4+ T-lymphocyte count ≥200 cells/mcL for at least 6 months who do not have evidence of measles, mumps, or rubella immunity should 

receive 2 doses of MMR at least 28 days apart. Adults with HIV infection and CD4+ T-lymphocyte count <200 cells/mcL should not receive MMR.
• Adults who work in healthcare facilities should receive 2 doses of MMR at least 28 days apart; healthcare personnel born before 1957 who are unvaccinated or lack laboratory evidence of measles, 

mumps, or rubella immunity, or laboratory confirmation of disease should be considered for vaccination with 2 doses of MMR at least 28 days apart for measles or mumps, or 1 dose of MMR for rubella.
• Adults who are students in postsecondary educational institutions or plan to travel internationally should receive 2 doses of MMR at least 28 days apart.
• Adults who received inactivated (killed) measles vaccine or measles vaccine of unknown type during years 1963 to 1967 should be revaccinated with 1 or 2 doses of MMR.
• Adults who were vaccinated before 1979 with either inactivated mumps vaccine or mumps vaccine of unknown type who are at high risk for mumps infection, (eg, work in a healthcare facility) should be 

considered for revaccination with 2 doses of MMR at least 28 days apart.
◊ Varicella vaccination: 

◾ General information 
• Adults without evidence of immunity to varicella (defined below) should receive 2 doses of single-antigen varicella vaccine (VAR) 4 to 8 weeks apart, or a second dose if they have received only 1 dose.
• Persons without evidence of immunity for whom VAR should be emphasized are adults who have close contact with persons at high risk for serious complications, (eg, healthcare personnel and 

household contacts of immunocompromised persons), adults who live or work in an environment in which transmission of varicella zoster virus is likely (eg, teachers, childcare workers, and residents and 
staff in institutional settings), adults who live or work in environments in which varicella transmission has been reported (eg, college students, residents and staff members of correctional institutions, 
and military personnel), non-pregnant women of childbearing age, adolescents and adults living in households with children, and international travelers.

• Notes: Evidence of immunity to varicella in adults is United States-born before 1980 (for pregnant women and healthcare personnel, United States-born before 1980 is not considered evidence of 
immunity), documentation of 2 doses of VAR at least 4 weeks apart, history of varicella or herpes zoster diagnosis or verification of varicella or herpes zoster disease by a healthcare provider, or 
laboratory evidence of immunity or disease.

◾ Special populations 
• Pregnant women should be assessed for evidence of varicella immunity. Pregnant women who do not have evidence of immunity should receive the first dose of VAR upon completion or termination of 

pregnancy and before discharge from the healthcare facility, and the second dose 4 to 8 weeks after the first dose.
• Healthcare institutions should assess and ensure that all healthcare personnel have evidence of immunity to varicella.
• Adults with malignant conditions, including those that affect the bone marrow or lymphatic system or who receive systemic immunosuppressive therapy, should not receive VAR.



• Adults with human immunodeficiency virus (HIV) infection and CD4+ T-lymphocyte count ≥200 cells/mcL may receive 2 doses of VAR 3 months apart. Adults with HIV infection and CD4+ T-lymphocyte 
count <200 cells/mcL should not receive VAR.

§ Herpes zoster vaccination: 
◾ General information 

• Adults aged 60 years or older should receive 1 dose of herpes zoster vaccine (HZV), regardless of whether they had a prior episode of herpes zoster.
◾ Special populations 

• Adults aged 60 years or older with chronic medical conditions may receive HZV unless they have a medical contraindication (eg, pregnancy or severe immunodeficiency).
• Adults with malignant conditions, including those that affect the bone marrow or lymphatic system or who receive systemic immunosuppressive therapy, should not receive HZV.
• Adults with human immunodeficiency virus infection and CD4+ T-lymphocyte count <200 cells/mcL should not receive HZV.

¥ Human papillomavirus vaccination: 
◾ General information 

• Adult females through age 26 years and adult males through age 21 years who have not received any human papillomavirus (HPV) vaccine should receive a 3-dose series of HPV vaccine at 0, 1 to 2, and 
6 months. Males aged 22 through 26 years may be vaccinated with a 3-dose series of HPV vaccine at 0, 1 to 2, and 6 months.

• Adult females through age 26 years and adult males through age 21 years (and males aged 22 through 26 years who may receive HPV vaccination) who initiated the HPV vaccination series before age 
15 years and received 2 doses at least 5 months apart are considered adequately vaccinated and do not need an additional dose of HPV vaccine.

• Adult females through age 26 years and adult males through age 21 years (and males aged 22 through 26 years who may receive HPV vaccination) who initiated the HPV vaccination series before age 
15 years and received only 1 dose, or 2 doses less than 5 months apart, are not considered adequately vaccinated and should receive 1 additional dose of HPV vaccine.

• Notes: HPV vaccination is routinely recommended for children at age 11 or 12 years. For adults who had initiated but did not complete the HPV vaccination series, consider their age at first HPV 
vaccination (described above) and other factors (described below) to determine if they have been adequately vaccinated.

◾ Special populations 
• Men who have sex with men through age 26 years who have not received any HPV vaccine should receive a 3-dose series of HPV vaccine at 0, 1 to 2, and 6 months.
• Adult females and males through age 26 years with immunocompromising conditions (described below), including those with human immunodeficiency virus infection, should receive a 3-dose series of 

HPV vaccine at 0, 1 to 2, and 6 months.
• Pregnant women are not recommended to receive HPV vaccine, although there is no evidence that the vaccine poses harm. If a woman is found to be pregnant after initiating the HPV vaccination series, 

delay the remaining doses until after the pregnancy. No other intervention is needed. Pregnancy testing is not needed before administering HPV vaccine.
• Notes: Immunocompromising conditions for which a 3-dose series of HPV vaccine is indicated are primary or secondary immunocompromising conditions that might reduce cell-mediated or humoral 

immunity (eg, B-lymphocyte antibody deficiencies, complete or partial T-lymphocyte defects, HIV infection, malignant neoplasm, transplantation, autoimmune disease, and immunosuppressive therapy).
‡ Pneumococcal vaccination: 
◾ General information 

• Adults who are immunocompetent and aged 65 years or older should receive 13-valent pneumococcal conjugate vaccine (PCV13) followed by 23-valent pneumococcal polysaccharide vaccine (PPSV23) at 
least 1 year after PCV13.

• Notes: Adults are recommended to receive 1 dose of PCV13 and 1, 2, or 3 doses of PPSV23 depending on indication. When both PCV13 and PPSV23 are indicated, PCV13 should be administered first; 
PCV13 and PPSV23 should not be administered during the same visit. If PPSV23 has previously been administered, PCV13 should be administered at least 1 year after PPSV23. When two or more doses 
of PPSV23 are indicated, the interval between PPSV23 doses should be at least 5 years. Supplemental information on pneumococcal vaccine timing for adults aged 65 years or older and adults aged 19 
years or older at high risk for pneumococcal disease (described below) is available at https://www.cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf. No additional doses of PPSV23 
are indicated for adults who received PPSV23 at age 65 years or older. When indicated, PCV13 and PPSV23 should be administered to adults whose pneumococcal vaccination history is incomplete or 
unknown.

◾ Special populations 
• Adults aged 19 through 64 years with chronic heart disease including congestive heart failure and cardiomyopathies (excluding hypertension); chronic lung disease including chronic obstructive lung 

disease, emphysema, and asthma; chronic liver disease including cirrhosis; alcoholism; or diabetes mellitus; or who smoke cigarettes should receive PPSV23. At age 65 years or older, they should 
receive PCV13 and another dose of PPSV23 at least 1 year after PCV13 and at least 5 years after the most recent dose of PPSV23.

• Adults aged 19 years or older with immunocompromising conditions or anatomical or functional asplenia (described below) should receive PCV13 and a dose of PPSV23 at least 8 weeks after PCV13, 
followed by a second dose of PPSV23 at least 5 years after the first dose of PPSV23. If the most recent dose of PPSV23 was administered before age 65 years, at age 65 years or older, administer 
another dose of PPSV23 at least 8 weeks after PCV13 and at least 5 years after the most recent dose of PPSV23.

• Adults aged 19 years or older with cerebrospinal fluid leak or cochlear implant should receive PCV13 followed by PPSV23 at least 8 weeks after PCV13. If the most recent dose of PPSV23 was 
administered before age 65 years, at age 65 years or older, administer another dose of PPSV23 at least 8 weeks after PCV13 and at least 5 years after the most recent dose of PPSV23.

• Notes: Immunocompromising conditions that are indications for pneumococcal vaccination are congenital or acquired immunodeficiency including B- or T-lymphocyte deficiency, complement deficiencies, 
and phagocytic disorders excluding chronic granulomatous disease; human immunodeficiency virus infection; chronic renal failure and nephrotic syndrome; leukemia, lymphoma, Hodgkin disease, 
generalized malignancy, and multiple myeloma; solid organ transplant; and iatrogenic immunosuppression including long-term systemic corticosteroid and radiation therapy. Anatomical or functional 
asplenia that are indications for pneumococcal vaccination are sickle cell disease and other hemoglobinopathies, congenital or acquired asplenia, splenic dysfunction, and splenectomy. Pneumococcal 
vaccines should be given at least 2 weeks before immunosuppressive therapy or an elective splenectomy, and as soon as possible to adults who are diagnosed with HIV infection.

† Hepatitis A vaccination: 
◾ General information 

• Adults who seek protection from hepatitis A virus infection may receive a 2-dose series of single antigen hepatitis A vaccine (HepA) at either 0 and 6 to 12 months (Havrix) or 0 and 6 to 18 months 
(Vaqta). Adults may also receive a combined hepatitis A and hepatitis B vaccine (HepA-HepB; Twinrix) as a 3-dose series at 0, 1, and 6 months. Acknowledgment of a specific risk factor by those who 
seek protection is not needed.

◾ Special populations 
• Adults with any of the following indications should receive a HepA series: have chronic liver disease, receive clotting factor concentrates, men who have sex with men, use injection or non-injection 

drugs, or work with hepatitis A virus-infected primates or in a hepatitis A research laboratory setting.
• Adults who travel in countries with high or intermediate levels of endemic hepatitis A infection or anticipate close personal contact with an international adoptee (eg, reside in the same household or 

regularly babysit) from a country with high or intermediate level of endemic hepatitis A infection within the first 60 days of arrival in the United States should receive a HepA series.
** Hepatitis B vaccination: 
◾ General information 

• Adults who seek protection from hepatitis B virus infection may receive a 3-dose series of single-antigen hepatitis B vaccine (HepB; Engerix-B, Recombivax HB) at 0, 1, and 6 months. Adults may also 
receive a combined hepatitis A and hepatitis B vaccine (HepA-HepB; Twinrix) at 0, 1, and 6 months. Acknowledgment of a specific risk factor by those who seek protection is not needed.

◾ Special populations 
• Adults at risk for hepatitis B virus infection by sexual exposure should receive a HepB series, including sex partners of hepatitis B surface antigen (HBsAg)-positive persons, sexually active persons who 

are not in a mutually monogamous relationship, persons seeking evaluation or treatment for a sexually transmitted infection, and men who have sex with men (MSM).
• Adults at risk for hepatitis B virus infection by percutaneous or mucosal exposure to blood should receive a HepB series, including adults who are recent or current users of injection drugs, household 

contacts of HBsAg-positive persons, residents and staff of facilities for developmentally disabled persons, incarcerated, healthcare and public safety workers at risk for exposure to blood or blood-
contaminated body fluids, younger than age 60 years with diabetes mellitus, and age 60 years or older with diabetes mellitus at the discretion of the treating clinician.

• Adults with chronic liver disease including, but not limited to, hepatitis C virus infection, cirrhosis, fatty liver disease, alcoholic liver disease, autoimmune hepatitis, and an alanine aminotransferase (ALT) 
or aspartate aminotransferase (AST) level greater than twice the upper limit of normal should receive a HepB series.

• Adults with end-stage renal disease including those on pre-dialysis care, hemodialysis, peritoneal dialysis, and home dialysis should receive a HepB series. Adults on hemodialysis should receive a 3-dose 
series of 40 mcg Recombivax HB at 0, 1, and 6 months or a 4-dose series of 40 mcg Engerix-B at 0, 1, 2, and 6 months.

• Adults with human immunodeficiency virus infection should receive a HepB series.
• Pregnant women who are at risk for hepatitis B virus infection during pregnancy (eg, having more than one sex partner during the previous six months, been evaluated or treated for a sexually 

transmitted infection, recent or current injection drug use, or had an HBsAg-positive sex partner) should receive a HepB series.
• International travelers to regions with high or intermediate levels of endemic hepatitis B virus infection should receive a HepB series.
• Adults in the following settings are assumed to be at risk for hepatitis B virus infection and should receive a HepB series: sexually transmitted disease treatment facilities, HIV testing and treatment 

facilities, facilities providing drug-abuse treatment and prevention services, healthcare settings targeting services to persons who inject drugs, correctional facilities, healthcare settings targeting services 
to MSM, hemodialysis facilities and end-stage renal disease programs, and institutions and nonresidential day care facilities for developmentally disabled persons.

¶¶ Meningococcal vaccination: 
◾ Special populations 

• Adults with anatomical or functional asplenia or persistent complement component deficiencies should receive a 2-dose primary series of serogroups A, C, W, and Y meningococcal conjugate vaccine 
(MenACWY) at least 2 months apart and revaccinate every 5 years. They should also receive a series of serogroup B meningococcal vaccine (MenB) with either a 2-dose series of MenB-4C (Bexsero) at 
least 1 month apart or a 3-dose series of MenB-FHbp (Trumenba) at 0, 1 to 2, and 6 months.

• Adults with human immunodeficiency virus infection who have not been previously vaccinated should receive a 2-dose primary series of MenACWY at least 2 months apart and revaccinate every 5 years. 
Those who previously received 1 dose of MenACWY should receive a second dose at least 2 months after the first dose. Adults with HIV infection are not routinely recommended to receive MenB because 
meningococcal disease in this population is caused primarily by serogroups C, W, and Y.

• Microbiologists who are routinely exposed to isolates of Neisseria meningitidis should receive 1 dose of MenACWY and revaccinate every 5 years if the risk for infection remains, and either a 2-dose series 
of MenB-4C at least 1 month apart or a 3-dose series of MenB-FHbp at 0, 1 to 2, and 6 months.

• Adults at risk because of a meningococcal disease outbreak should receive 1 dose of MenACWY if the outbreak is attributable to serogroup A, C, W, or Y, or either a 2-dose series of MenB-4C at least 1 
month apart or a 3-dose series of MenB-FHbp at 0, 1 to 2, and 6 months if the outbreak is attributable to serogroup B.

• Adults who travel to or live in countries with hyperendemic or epidemic meningococcal disease should receive 1 dose of MenACWY and revaccinate every 5 years if the risk for infection remains. MenB is 
not routinely indicated because meningococcal disease in these countries is generally not caused by serogroup B.

• Military recruits should receive 1 dose of MenACWY and revaccinate every 5 years if the increased risk for infection remains.
• First-year college students aged 21 years or younger who live in residence halls should receive 1 dose of MenACWY if they have not received MenACWY at age 16 years or older.
• Young adults aged 16 through 23 years (preferred age range is 16 through 18 years) who are healthy and not at increased risk for serogroup B meningococcal disease (described above) may receive 

either a 2-dose series of MenB-4C at least 1 month apart or a 2-dose series of MenB-FHbp at 0 and 6 months for short-term protection against most strains of serogroup B meningococcal disease.



• For adults aged 56 years or older who have not previously received serogroups A, C, W, and Y meningococcal vaccine and need only 1 dose, meningococcal polysaccharide serogroups A, C, W, and Y 
vaccine (MPSV4) is preferred. For adults who previously received MenACWY or anticipate receiving multiple doses of serogroups A, C, W, and Y meningococcal vaccine, MenACWY is preferred.

• Notes: MenB-4C and MenB-FHbp are not interchangeable (ie, the same vaccine should be used for all doses to complete the series). There is no recommendation for MenB revaccination at this time. 
MenB may be administered at the same time as MenACWY but at a different anatomic site, if feasible.

ΔΔ Haemophilus influenzae type b vaccination: 
◾ Special populations 

• Adults who have anatomical or functional asplenia or sickle cell disease, or are undergoing elective splenectomy should receive 1 dose of H. influenzae type b conjugate vaccine (Hib) if they have not 
previously received Hib. Hib should be administered at least 14 days before splenectomy.

• Adults with a hematopoietic stem cell transplant (HSCT) should receive 3 doses of Hib in at least 4 week intervals 6 to 12 months after transplant regardless of their Hib history.
• Notes: Hib is not routinely recommended for adults with human immunodeficiency virus infection because their risk for Haemophilus influenzae type b infection is low.

Reproduced from: Advisory Committee on Immunization Practices (ACIP). Advisory Committee on Immunization Practices Recommended Immunization Schedule for Adults Aged 19 Years or Older: United States, 
2017. Available at: http://www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-schedule.pdf (Accessed on February 8, 2017).
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Immunizations that may be administered before, during, and after pregnancy

Vaccine Before pregnancy During pregnancy After pregnancy Type of vaccine

Hepatitis A Yes, if indicated Yes, if indicated Yes, if indicated Inactivated

Hepatitis B Yes, if indicated Yes, if indicated Yes, if indicated Inactivated

Human papillomavirus (HPV) Yes, if indicated, through 26 years 
of age

No, under study Yes, if indicated, through 26 years 
of age

Inactivated

Influenza IIV Yes Yes Yes Inactivated

Influenza LAIV Yes, if less than 50 years of age 
and healthy; avoid conception for 
4 weeks

No Yes, if less than 50 years of age 
and healthy; avoid conception for 
4 weeks

Live

MMR Yes, if indicated, avoid conception 
for 4 weeks

No Yes, if indicated, give immediately 
postpartum if susceptible to 
rubella

Live

Meningococcal:

◾ Polysaccharide If indicated If indicated If indicated Inactivated

◾ Conjugate If indicated If indicated If indicated Inactivated

Pneumococcal:

◾ Polysaccharide If indicated If indicated If indicated Inactivated

Tdap Yes, if indicated Yes, vaccinate during each 
pregnancy ideally between 27 and 
36 weeks of gestation

Yes, immediately postpartum, if 
not received previously

Toxoid/inactivated

Tetanus/diphtheria Td Yes, if indicated Yes, if indicated, Tdap preferred Yes, if indicated Toxoid

Varicella Yes, if indicated, avoid conception 
for 4 weeks

No Yes, if indicated, give immediately 
postpartum if susceptible

Live

Reproduced from: Vaccines for Pregnant Women. Centers for Disease Control and Prevention. Available at: http://www.cdc.gov/vaccines/adults/rec-vac/pregnant.html (Accessed on March 
19, 2015).
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Excluding pregnancy

Pregnancy can be reasonably excluded if a client answers YES to any of the following questions:

1. Have you abstained from sexual intercourse since your last menstrual period? 

2. Have you had a normal menstrual period within the past seven days? 

3. Have you been using a reliable form of contraception consistently and correctly? 

4. Have you had a miscarriage or abortion within the past seven days? 

5. Have you had a baby within the past four weeks? 

6. Have you had a baby within the past six months AND are you fully or nearly-fully breastfeeding AND have you not had a menstrual period since the delivery? 

A systematic review of studies evaluating the performance of a pregnancy checklist compared with urine pregnancy test to rule out pregnancy concluded the negative predictive 
value of a checklist similar to the one above was 99 to 100 percent.

Data from:

◾ Tepper NK, Marchbanks PA, Curtis KM. Use of a checklist to rule out pregnancy: A systematic review. Contraception 2013; 87:661.
◾ Family Health International. How to be reasonably sure a client is not pregnant. FHI 360, 2008. https://www.k4health.org/sites/default/files/PregnancyChecklistenrh1.pdf (Accessed 

on August 4, 2016).
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Recommendations for the administration of the 13-valent pneumococcal conjugate vaccine (PCV13) and the 23-valent 
pneumococcal polysaccharide vaccine (PPSV23) for adults in the United States*

Risk group Underlying condition
PCV13 PPSV23

Recommended Recommended Revaccination

Immunocompetent persons Chronic heart disease X

Chronic lung disease X

Diabetes mellitus X

Cerebrospinal fluid leak X X

Cochlear implant X X

Alcoholism X

Chronic liver disease, cirrhosis X

Cigarette smoking X

Age ≥65 ◊ X §

Persons with functional or 
anatomic asplenia

Sickle cell disease/other 
hemoglobinopathy

X X X

Congenital or acquired asplenia X X X

Immunocompromised persons Congenital or acquired 
immunodeficiency

X X X

Human immunodeficiency virus 
infection

X X X

Chronic renal failure X X X

Nephrotic syndrome X X X

Leukemia X X X

Lymphoma X X X

Hodgkin disease X X X

Generalized malignancy X X X

Iatrogenic immunosuppression** X X X

Solid organ transplant X X X

Multiple myeloma X X X

* For certain recommendations, UpToDate's recommendations differ from those of the United States Advisory Committee on Immunization Practices (ACIP) as outlined in subsequent 
footnotes.
¶ Including congestive heart failure and cardiomyopathies, excluding hypertension.
Δ Including chronic obstructive pulmonary disease, emphysema, and asthma.
◊ UpToDate authors do not recommend PCV13 for healthy individuals ≥65 years of age but do recommend PCV13 for patients ≥65 years of age who have one of the conditions for which 
PPSV23 is indicated before age 65 (cigarette smokers; patients with chronic heart disease, chronic lung disease, diabetes mellitus, alcoholism, or chronic liver disease) as well as for 
individuals ≥65 years of age who are planning to travel to a country that does not have a universal immunization program mandating pneumococcal conjugate vaccination for all infants and 
toddlers. By contrast, the ACIP recommends use of PCV13 in all individuals ≥65 years of age. Refer to the UpToDate topic on pneumococcal vaccination in adults for additional information. 
§ All adults aged ≥65 years should receive a dose of PPSV23 even if they were vaccinated when they were less than 65 years of age; however, a minimum interval of five years between 
PPSV23 doses should be maintained. Those who are receiving PPSV23 for the first time at or after age 65 should receive only a single dose (and do not require revaccination).
¥ For patients with anatomic or functional asplenia, UpToDate authors recommend revaccination with PPSV23 every five years. By contrast, the ACIP recommends that patients <65 years 
of age who have functional or anatomic asplenia be revaccinated one time five years after the initial dose and again at or after age 65 (and at least five years after the previous dose).
‡ Includes B- (humoral) or T-lymphocyte deficiency, complement deficiencies (particularly C1, C2, C3, and C4 deficiencies), and phagocytic disorders (excluding chronic granulomatous 
disease).
† Patients <65 years of age who have functional or anatomic asplenia or who are immunocompromised should be revaccinated one time five years after the initial dose, and again at or 
after age 65 (and at least five years after the previous dose).
** Diseases requiring treatment with immunosuppressive drugs, including long-term systemic glucocorticoids and radiation therapy.

References: 
1. Tomczyk S, Bennett NM, Stoecker C, et al. Use of 13-valent pneumococcal conjugate vaccine and 23-valent pneumococcal polysaccharide vaccine among adults aged ≥65 years: 

recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Morb Mortal Wkly Rep 2014; 63:822.
2. Centers for Disease Control and Prevention. Use of 13-valent pneumococcal conjugate vaccine and 23-valent pneumococcal polysaccharide vaccine for adults with 

immunocompromising conditions: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Morb Mortal Wkly Rep 2012; 61:816.
3. Centers for Disease Control and Prevention (CDC), Advisory Committee on Immunization Practices. Updated recommendations for prevention of invasive pneumococcal disease 

among adults using the 23-valent pneumococcal polysaccharide vaccine (PPSV23). MMWR Morb Mortal Wkly Rep 2010; 59:1102.
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Meningococcal vaccination recommendations in the United States by age and/or risk factor

Targeted group by age and/or risk factor Primary dose(s) Booster dose(s)

People ages 11 through 18 years Give patients one dose of Menactra or Menveo, preferably 
at age 11 or 12 years.

Discuss serogroup B meningococcus vaccination 
(Trumenba or Bexsero)*, which may be administered to 
adolescents and young adults 16 through 23 years of age; 
the preferred age for vaccination is 16 through 18 years of 
age.

Give Menactra or Menveo booster at age 16 years if 
primary dose given at age 12 years or younger.

Give Menactra or Menveo booster at age 16 through 18 
years if primary dose given at age 13 through 15 years .

People ages 19 through 21 years who are first year 
college students living in residence halls

Give patients one dose of Menactra or Menveo.

Discuss serogroup B meningococcus vaccination 
(Trumenba or Bexsero)*, which may be administered to 
adolescents and young adults 16 through 23 years of age; 
the preferred age for vaccination is 16 through 18 years of 
age.

Give Menactra or Menveo booster if previous dose given at 
age younger than 16 years.

Patients with HIV infection

For individuals age <2 years Give four doses of Menveo (at ages 2, 4, 6, and 12 to 15 
months) or give two doses of Menactra  (at age 9 to 23 
months, 12 weeks apart).

For individuals age <7 years at previous dose, give 
additional dose of Menveo or Menactra 3 years after 
primary series. If the most recent dose was received 
before age 7 years, a booster dose should be 
readministered 3 years later. Booster doses should be 
repeated every 5 years thereafter.

For individuals age ≥7 years at previous dose, give 
additional dose of Menveo or Menactra 5 years after 
primary series; booster doses should be repeated every 5 
years thereafter.

For individuals age ≥2 years Give two doses of Menveo or Menactra 8 to 12 weeks 
apart.

Travelers to or residents of countries where meningococcal disease is hyperendemic or epidemic

For children age 2 through 18 months Give Menveo at ages 2, 4, 6, and 12 to 15 months . If risk continues, give initial booster after 3 years followed 
by boosters every 5 years.

For children age 7 through 23 months who have not 
initiated a series of Menveo or MenHibrix

Give two doses, separated by 3 months , of Menveo (if 
age 7 to 23 months)  or Menactra (if age 9 to 23 months).

For age 2 through 55 years Give patients one dose of Menactra or Menveo. Boost every 5 years with Menactra or Menveo **.

For age 56 years and older Give patients with no previous Menactra or Menveo dose 
and either short-term travel or outbreak-related one dose 
of Menomune; all others, give one dose of Menactra or 
Menveo .

Boost every 5 years with Menactra or Menveo.

People present during outbreaks caused by a vaccine serogroup  and other people with prolonged increased risk for exposure (eg, microbiologists routinely 
working with Neisseria meningitidis)

For children age 2 through 18 months Give Menveo at ages 2, 4, 6, and 12 to 15 months . If risk continues, give initial booster after 3 years followed 
by boosters every 5 years.

For children age 7 through 23 months who have not 
initiated a series of Menveo or MenHibrix

Give two doses, separated by 3 months , of Menveo (if 
age 7 to 23 months)  or Menactra (if age 9 to 23 months).

For age 2 through 9 years Give patients one dose of Menactra or Menveo. Boost every 5 years with Menactra or Menveo **.

For age 10 through 55 years Give patients one dose of Menactra or Menveo .

Give either Trumenba (3 doses administered at 0, 1 to 2, 
and 6 months) or Bexsero (2 doses administered at least 
one month apart) .

Boost every 5 years with Menactra or Menveo **.

For age 56 years and older Give patients with no previous Menactra or Menveo dose 
and either short-term travel or outbreak-related one dose 
of Menomune; all others, give one dose of Menactra or 
Menveo .

Give either Trumenba (3 doses administered at 0, 1 to 2, 
and 6 months) or Bexsero (2 doses administered at least 
one month apart) .

Boost every 5 years with Menactra or Menveo**.

People with persistent complement component deficiencies

For age 2 through 18 months Give Menveo or MenHibrix at ages 2, 4, 6, and 12 to 15 
months.

Give Menactra or Menveo booster after 3 years followed by 
boosters every 5 years thereafter.

For children age 7 through 23 months who have not 
initiated a series of Menveo or MenHibrix

Give two doses, separated by 3 months, of Menveo (if age 
7 to 23 months)  or Menactra (if age 9 to 23 months).

For age 2 through 9 years Give two doses of Menactra or Menveo 2 months apart. Boost every 5 years with Menactra or Menveo .

For age 10 through 55 years Give two doses of Menactra or Menveo 2 months apart 
and either Trumenba (3 doses administered at 0, 1 to 2, 
and 6 months) or Bexsero (2 doses administered at least 
one month apart) .

Boost every 5 years with Menactra or Menveo .

For age 56 years and older Give two doses of Menactra or Menveo 2 months apart
and either Trumenba (3 doses administered at 0, 1 to 2, 
and 6 months) or Bexsero (2 doses administered at least 
one month apart) .

Boost every 5 years with Menactra or Menveo .

People with functional or anatomic asplenia, including sickle cell disease

For age 2 through 18 months Give Menveo at ages 2, 4, 6, and 12 months or MenHibrix 
at ages 2, 4, 6, and 12 to 15 months.

Give Menactra or Menveo booster after 3 years followed by 
boosters every 5 years thereafter.

For children age 19 through 23 months who have not 
initiated a series of Menveo or MenHibrix

Give two doses of Menveo 3 months apart.

For age 2 through 9 years Give two doses of Menactra or Menveo 2 months apart . Boost every 5 years with Menactra or Menveo .

For age 10 through 55 years Give two doses of Menactra or Menveo 2 months apart
and either Trumenba (3 doses administered at 0, 1 to 2, 
and 6 months) or Bexsero (2 doses administered at least 
one month apart) .

Boost every 5 years with Menactra or Menveo .

For age 56 years and older Give two doses of Menactra or Menveo 2 months apart
and either Trumenba (3 doses administered at 0, 1 to 2, 
and 6 months) or Bexsero (2 doses administered at least 
one month apart) .

Boost every 5 years with Menactra or Menveo .
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This table was adapted from the recommendations of the United States Centers for Disease Control and Prevention's (CDC's) Advisory Committee on Immunization Practices 
(ACIP) for the use of meningococcal vaccines .
The quadrivalent meningococcal conjugate vaccines (MenACWY) are Menactra (MenACWY-D) and Menveo (MenACWY-CRM). The quadrivalent meningococcal polysaccharide 
vaccine is Menomune (MPSV4). MenHibrix (HibMenCY) is a combination conjugate vaccine against meningococcus serogroups C and Y and Haemophilus influenzae type b. 
Trumenba (MenB-FHbp) and Bexsero (MenB-4C) are meningococcus serogroup B vaccines.

* Trumenba (two-dose series; second dose given six months after first dose; if the second dose is administered earlier than six months after the first dose, a third dose should be 
administered at least four months after the second dose) or Bexsero (two-dose series; second dose given at least one month after the first dose) may be given concomitantly with 
quadrivalent meningococcal conjugate vaccines but at different anatomic sites if feasible. The same meningococcus serogroup B vaccine should be given for all doses.
¶ The minimum interval between doses of Menactra or Menveo is eight weeks.
Δ If Menactra is used, it should be administered at least four weeks after completion of all pneumococcal conjugate vaccine doses, and either before or concomitantly with DTaP.
◊ Prior receipt of MenHibrix is not sufficient for children traveling to the Hajj or African meningitis belt as it doesn't provide protection against serogroups A or W.

§ Children ages 2 through 18 months who are present during outbreaks caused by serogroups C or Y may be given an age-appropriate series of MenHibrix.
¥ If a child age 7 through 23 months will enter an endemic area in less than three months, give doses as close as two months apart.
‡ If using Menveo, dose two should be given no younger than age 12 months.
† If primary dose(s) given when younger than age seven years, give initial booster after three years, followed by boosters every five years.
** Booster doses are recommended if the person remains at increased risk.
¶¶ Only the quadrivalent meningococcal polysaccharide vaccine (Menomune, MPSV4) has been approved by the US Food and Drug Administration for individuals ≥56 years of age. However, 
a quadrivalent meningococcal conjugate vaccine (Menactra or Menveo) is preferred by the ACIP for individuals in this age group who are expected to require revaccination since limited data 
demonstrate a higher antibody response after a subsequent dose of a quadrivalent meningococcal conjugate vaccine compared with a subsequent dose of the quadrivalent meningococcal 
polysaccharide vaccine. Refer to the associated UpToDate topic review for additional details.
ΔΔ During outbreaks, seek advice of local public health authorities to determine if vaccination is recommended and to determine which formulation(s) should be given.
◊◊ Given the outbreak of meningococcal disease (first reported in 2012) in men who have sex with men (MSM) in New York City and Los Angeles, we recommend meningococcal 

vaccination with Menactra or Menveo for MSM, if their residence, travel, or social interactions put them in close contact with other MSM from New York City or Los Angeles .
§§ Persistent complement component deficiencies include C3, C5 to C9, properdin, factor H, and factor D.
¥¥ If the person received a one-dose primary series, give booster at the earliest opportunity, then boost every five years.
‡‡ Children with functional or anatomic asplenia should complete an age-appropriate series of the pneumococcal conjugate vaccine (PCV13) before vaccination with Menactra; Menactra 
should be given at least four weeks following the last dose of PCV13. Menveo or MenHibrix may be given at any time before or after PCV13.
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Ann Intern Med 2017; 166:209.
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June 25, 2015).
8. Notes from the field: serogroup C invasive meningococcal disease among men who have sex with men - New York City, 2010-2012. MMWR Morb Mortal Wkly Rep 2013; 61:1048.
9. New York State Department of Health. New York State Department of Health expands vaccination recommendation in response to meningococcal disease outbreak among high risk 

HIV positive men in New York City. http://www.health.ny.gov/press/releases/2012/2012-10-05_meningitis.htm (Accessed on October 26, 2012).
10. Commonwealth of Massachusetts Department of Public Health. Health Advisory: Meningococcal vaccine recommendations for men who have sex with men. October 25, 2012. 

http://www.mass.gov/eohhs/docs/dph/cdc/immunization/alerts-meningococcal-msm.pdf (Accessed on October 26, 2012).
11. NYC Health. 2014 Alert #28 - Update: Invasive meningococcal disease in men who have sex with men. https://a816-

health29ssl.nyc.gov/sites/NYCHAN/Lists/AlertUpdateAdvisoryDocuments/HAN%20IMD%20in%20MSM%20Sept%202014.pdf (Accessed on April 13, 2015).
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