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Abstract

Objective: To review the evidence and provide recommendations on
immunization in pregnancy.

Outcomes: Outcomes evaluated include effectiveness of
immunization and risks and benefits for mother and fetus.

Evidence: The Medline and Cochrane databases were searched for
articles published up to January 2017 on the topic of immunization
in pregnancy.

Values: The evidence obtained was reviewed and evaluated by the
Infectious Diseases Committee of the SOGC under the leadership
of the principal authors, and recommendations were made
according to guidelines developed by the Canadian Task Force on
Preventive Health Care (Table 1).

Benefits, Harms, and Costs: Implementation of the
recommendations in this guideline should result in more
appropriate immunization of pregnant and breastfeeding women,
decreased risk of contraindicated immunization, and better
disease prevention.
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Women have the right and responsibility to make informed decisions about their care in partnership with their health care providers. To fa-
cilitate informed choice, women should be provided with information and support that is evidence based, culturally appropriate, and tailored to
their needs. The values, beliefs, and individual needs of each woman and her family should be sought, and the final decision about the care
and treatment options chosen by the woman should be respected.

WHAT’S NEW?

1. All pregnant women should be offered a Tdap vaccine between
21-32 weeks.

2. Women with risk factors for hepatitis B, hepatitis A, menin-
gococcal and pneumococcal disease should be vaccinated
during pregnancy.

3. The prenatal care provider should play an active role in en-
suring prenatal patients are educated and have access to
appropriate immunizations during pregnancy.

KEY MESSAGES

1. The prenatal care provider plays a pivitol role in a pregnant
patient’s acceptance of a vaccine during pregnancy.

2. Many vaccines are safe for use during pregnancy.
3. The influenza vaccine is universally recommended for all preg-

nant women.
4. The Tdap vaccine is universally recommended for all preg-

nant women.
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Recommendations:

1. Health care providers should obtain a relevant immunization history
from all women accessing prenatal care and offer vaccinations as
indicated (III-A).

2. In general, live and/or live-attenuated virus vaccines should not be
administered during pregnancy because there is a largely theo-
retical risk to the fetus (II-3B).

3. Women who have inadvertently received vaccination with a live or
live-attenuated vaccine during pregnancy should not be coun-
selled to terminate the pregnancy for the reason of a teratogenic
risk (II-2A).

4. Non-pregnant women receiving a live or live-attenuated vaccine
should be counselled to delay pregnancy for at least 4 weeks (III-B).

5. Inactivated viral vaccines, bacterial vaccines, and toxoids can be
used safely in pregnancy (II-1A).

6. Breastfeeding is not a contraindication to vaccination (passive-
active immunization, live, with the exception of yellow fever, or killed
vaccines) (II-1A).

7. All pregnant women should be offered the diphtheria and tetanus
toxoids and acellular pertussis vaccine during the second or third
trimester, preferably between 21 and 32 weeks gestation, during
every pregnancy, irrespective of their immunization history (II-2A).

8. All pregnant women, at any stage in pregnancy, or women who
might be pregnant in the upcoming influenza season, should be
offered the inactivated influenza vaccine for the prevention of
maternal and infant influenza-related morbidity and mortality
(I-1A).

9. Pregnant women with suspected or documented influenza infec-
tion, regardless of immunization history, should be treated with
oseltamivir (Tamiflu, 75 mg po twice daily) (III-B).

10. Some pregnant women should be offered the hepatitis B, hepati-
tis A, meningococcal, and/or pneumococcal vaccines for the
prevention of maternal morbidity if they have specific risk factors
by means of their medical comorbidities or specific exposures
(III-A).

Table 1. Key to evidence statements and grading of recommendations, using the ranking of the Canadian Task Force
on Preventive Health Care

Quality of evidence assessmenta Classification of recommendationsb

I: Evidence obtained from at least one properly randomized
controlled trial

II-1: Evidence from well-designed controlled trials without
randomization

II-2: Evidence from well-designed cohort (prospective or
retrospective) or case-control studies, preferably from more than
one centre or research group

II-3: Evidence obtained from comparisons between times or places
with or without the intervention. Dramatic results in uncontrolled
experiments (such as the results of treatment with penicillin in the
1940s) could also be included in the category

III: Opinions of respected authorities, based on clinical experience,
descriptive studies, or reports of expert committees

A. There is good evidence to recommend the clinical preventive
action

B. There is fair evidence to recommend the clinical preventive action
C. The existing evidence is conflicting and does not allow to make a

recommendation for or against use of the clinical preventive action;
however, other factors may influence decision making

D. There is fair evidence to recommend against the clinical preventive
action

E. There is good evidence to recommend against the clinical
preventive action

L. There is insufficient evidence (in quantity or quality) to make a
recommendation; however, other factors may influence decision
making

aThe quality of evidence reported in these guidelines has been adapted from The Evaluation of Evidence criteria described in the Canadian Task Force on Pre-
ventive Health Care.

bRecommendations included in these guidelines have been adapted from the Classification of recommendations criteria described in The Canadian Task Force on
Preventive Health Care.
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INTRODUCTION

Immunization programs are among the most cost-
beneficial health interventions. Women interact with the

health care system regularly during the preconception period
and during pregnancy; therefore, obstetrical care provid-
ers are well-placed to review their immunization status and
recommend vaccinations. This can significantly reduce the
occurrence of preventable diseases, benefiting not only the
woman and her infant but also the rest of the population.

The overall objective of vaccination in pregnancy is to induce
a state of immunity such that the woman and the fetus are
protected following exposure to the organism for which the
immunization is given. In addition, this offers an opportu-
nity for protection of the neonate for the first few months
of life.

Vaccines may be prepared from various sources, including
the inactivated agent, live-attenuated agent and modified and
single antigen recombinant forms of the organism. Active
immunization relies on the administration of antigens and
results in a prompt but transient IgM response in the host.
This is followed by a rise in IgG antibody production that
will be more or less sustained. In cases in which the re-
sponse is not sustained, booster doses may be required for
long-term immune memory. Of note, oral vaccines will
stimulate IgA initially as opposed to IgM (parenteral).

This document reviews indications for and contraindications
to immunization during pregnancy and makes recommen-
dations for the use of specific vaccines during pregnancy,
acknowledging that immunization schedules in Canada vary
according to province and territory, despite calls for
harmonization1,2 (Table 2).

IMPORTANCE OF THE PRENATAL CARE
PROVIDER AS AN IMMUNIZATION ADVOCATE

Prenatal care providers should obtain a thorough immuni-
zation history. In many cases, women present for prenatal

care without having had their immunization status re-
viewed since they completed the school-age vaccination
schedule. Digital tools like CANimmunize (digital immu-
nization record for all Canadians to securely track, store, and
update immunization records on a smartphone) can facili-
tate this review.

Prenatal care provides a unique window of opportunity to
offer specific killed or recombinant vaccines for maternal
or infant benefit and to arrange for postpartum immuni-
zation with live-attenuated vaccines as needed. Furthermore,
prenatal care providers improve women’s knowledge and
acceptance of vaccination.3,4 A recent study surveyed preg-
nant women to inquire about the top motivators for receiving
the influenza vaccine in pregnancy, and the most impor-
tant reason cited by 83% of respondents was “obstetrician
recommended it.”5 A second survey-based study found that
83% of pregnant women considered their physician to be
the most trusted source of information about vaccination
in pregnancy.6

Recommendation

1. Health care providers should obtain a relevant immu-
nization history from all women accessing prenatal care
and offer vaccinations as indicated (III-A).

REVIEW OF SPECIFIC VACCINE CATEGORIES

Live and Live-Attenuated Vaccines
In general, live and/or live-attenuated virus vaccines are con-
traindicated during pregnancy because there is a theoretical
risk of infection to the fetus. To date, however, there is no
evidence to demonstrate a teratogenic risk from any cur-
rently available live product (e.g., MMR, varicella).7,8 Hence,
inadvertent vaccination should not be an indication for ter-
mination of pregnancy. With the exception of the yellow
fever vaccine, these products are safe and acceptable for
breastfeeding mothers.

Rubella Vaccine
Rubella virus can be transmitted to the fetus and may mani-
fest as CRS, which is particularly severe and more common
if it occurs early in pregnancy, with up to 85% of infants
affected if infected in the first trimester. CRS may result in
deafness, cataracts, cardiac defects, microcephaly, mental re-
tardation, hepatosplenomegaly, bone damage, and
thrombocytopenia. Furthermore, the effects may be delayed
by several years, and children may present with diabetes or
a progressive encephalopathy. The best way to eradicate CRS
is to immunize all susceptible women and women without
adequate proof of immunization.

ABBREVIATIONS
CRS congenital rubella syndrome

GBS Guillain-Barré syndrome

HIV human immunodeficiency virus

HPV human papilloma virus

IPD invasive pneumococcal disease

MMR measles, mumps, rubella

RCT randomized controlled trial

Td tetanus toxoids and diphtheria vaccine

Tdap tetanus toxoids, diphtheria and acellular pertussis vaccine

WHO World Health Organization
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Table 2. Indications for vaccine use in pregnancy

Vaccine Use in pregnancy Use in breastfeeding Comment

Live and Live-attenuated

Influenza live-attenuated
(Flumist®)

Contraindicated Use if indicated No known fetal adverse effects but theoretical risk to
the fetus from administration of a live virus vaccine
during pregnancy.

Use non-live influenza vaccine formulations.

Herpes Zoster Contraindicated Contraindicated Unlikely to be used among pregnant or breastfeeding
patients given age indications for use

Measles-Mumps-rubella Generally Contraindicated Recommended if not
Immune

No known fetal adverse effects but theoretical risk to
the fetus from administration of a live virus vaccine
during pregnancy.

Poliomyelitis (oral polio
vaccine: OPV)

Contraindicated; not
available in Canada

No known fetal adverse effects but theoretical risk to
the fetus from administration of a live virus vaccine
during pregnancy.

Consider using the inactivated polio vaccine (see
“Poliomyelitis: IPV” below).

Oral Typhoid Contraindicated Not recommended No known fetal adverse effects but theoretical risk to
the fetus from administration of a live virus vaccine
during pregnancy.

Use parenteral typhoid if indicated –see below under
non-live-.

Vaccinia Contraindicated Generally contraindicated
unless high-risk situation

Not known to cause congenital malformations, but
can cause fetal infection and adverse pregnancy
outcomes

Varicella Contraindicated during
pregnancy. Indicated
postpartum if
susceptible (see tect).

Recommended if not
immune

Fetal effects, if any, unknown.

Yellow Fever Generally contraindicated,
unless high-risk situation

Generally contraindicated No data on fetal safety, although fetuses exposed
have not demonstrated complications.

Not a reason for pregnancy termination.
If travel to high-risk endemic area unavoidable,

suggest vaccination.
If Yellow Fever vaccine is required for entry into a

country, but the country is not recognized as an
endemic area, pregnancy is grounds for exemption
from vaccination.

Cases of infant meningoencephalitis associated with
vaccination of breastfeeding mothers have been
reported

Non-Live

Cholera Consider in high-risk
situations only

Use if indicated No data on safety.

Heamophilus influenza B Indicated for certain
maternal conditions

Use if indicated No data on safety.

Hepatitis A Indicated in pregnancy in
certain circumstances

Use if indicated No apparent fetal risk.

Hepatitis B Indicated in pregnancy in
certain circumstances

Use if indicated Indicated if pregnant woman is at risk of hepatitis B
acquisition during pregnancy and is susceptible to
infection

Human papillomavirus Not recommended
Limited data on use in

pregnancy

Use if indicated No intervention required if vaccine administered
during pregnancy.

Delay HPV series until postpartum period. The series
do not need to be restarted if interrupted.

Influenza Universally recommended
in pregnancy

Recommended if not
immunized during
pregnancy

Trivalent and quadrivalent influenza vaccines protect
mother, fetus and infants from influenza-related
morbidity and mortality.

Continued
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The rubella vaccine alone and in combination is a live vaccine
and therefore is generally contraindicated during preg-
nancy, but may be considered during outbreaks of rubella
and measles, where the benefit outweighs the risks. Inad-
vertent vaccination in pregnancy was reportable to the
Centers for Disease Control and Prevention between 1971
and 1989. Analysis of the accumulated data revealed that
subclinical infection was detected in 1% to 2% of fetuses
but that there was no evidence of CRS in any of the 321
women inadvertently vaccinated who elected to continue
their pregnancies.9 Therefore, in such situations, women
should be reassured that ending the pregnancy is not nec-
essary on the basis of fetal risks following maternal
immunization. However, given the small theoretical fetal
risk, immunization with the rubella vaccine is best delayed
until after delivery.

Immunity to rubella can be assumed if there is documentation
of an individual having received 1 dose of a rubella vaccine
(e.g., MMR) after 12 months of age, laboratory-confirmed
disease, or laboratory evidence of immunity.10 Some indi-
viduals do not mount an immune response that produces
high levels of rubella IgG as detected by routine assays.
However, immune studies of these individuals following a
booster dose of the rubella vaccine demonstrate an immune

response consistent with prior immunity.11,12 One life-time
dose of rubella vaccine after the age of 12 months is con-
sidered sufficient for life-long immunity and, if documented
with certainty, no additional rubella vaccination is required
following delivery, even in cases for which no rubella IgG
is detectable by conventional assays.10 In cases in which prior
immunization history cannot be confirmed and there is no
serologic evidence of immunity, administration of a booster
dose of MMR postpartum is not harmful and may benefit
individuals who did not respond to primary immunization.

In addition, it is recommended to delay conception for 4
weeks after receiving a rubella vaccine. Neither breastfeeding
nor Rh-immunoglobulin is a contraindication to immuni-
zation against rubella. However, it is advisable to consider
delaying vaccination if the patient received Rh-immune
globulin or other blood products.13 The obstetrical care
provider is in a good position to identify susceptible women
and to provide immunization postpartum.

Varicella Vaccine
Although varicella is relatively uncommon in the pregnant
population (0.7 per 1000), it can result in very significant
maternal, fetal, and infant morbidity and mortality. Despite
improvements in clinical care, varicella may be compli-

Table 2. Continued

Vaccine Use in pregnancy Use in breastfeeding Comment

Inactivated Japanese
encephalitis vaccine

Consider only if travel
where risk exposure is
high (benefit>risk).

Use if indicated in high
risk situations

No data on use in pregnancy
Not to be given routinely in pregnancy, as theoretical

risk exists.

Meningococcal
Conjugated

Indicated in high-risk
situations or medical
conditions

Indicated in high-risk
situations or medical
conditions

No data on use in pregnancy
Use if indicated as per adult guidelines (travel to a

high-risk area, post-exposure prophylaxis or
outbreak situation).

Plague Consider if benefits
outweigh risk.

Indicated in high-risk
situations

No data on safety in pregnancy

Pneumococcal Conjugated Indicated in high-risk
patients

Use if indicated No safety data available, but no adverse effects
reported.

Indicated in women at high risk of invasive
pneumococcal disease.

Pneumococcal
Polysaccharide

Indicated in high-risk
patients

Use if indicated Indicated in women at high risk of invasive
pneumococcal disease.

Poliomyelitis (inactivated
polio vaccine: IPV)

Indicated in high-risk
situations

Use if indicated Pregnancy is a not contraindication for post-exposure
prophylaxis.

Rabies Indicated if potential
exposure to rabies

Use if indicated No evidence of fetal adverse outcomes
Pregnancy not a contraindicated to post-exposure

prophylaxis.

Tdap (diphtheria and
tetatus toxoids and
acellular pertussis)

Indicated in every
pregnancy

Recommended if no dose
received in adulthood

Td and TdaP considered safe in pregnancy.
Benefit to infant from maternal vaccination in the

second or third trimester of pregnancy.

Typhoid Parenteral Consider only in high-risk
cases (e.g., travel to
endemic areas).

Use if indicated No data on safety in pregnancy
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cated by pneumonia in up to 28% of pregnant women, and
this remains associated with a risk of maternal mortality.14

Furthermore, varicella in early pregnancy is associated with
a 1% risk of congenital infection, which carries serious se-
quelae such as cerebral cortical atrophy, mental retardation,
and dermatomal-specific limb abnormalities.15 Maternal vari-
cella occurring 5 days before to 2 days after delivery is
associated with severe neonatal varicella in 17% to 30% of
infants and a case fatality rate as high as 31%.16

Immunity to varicella should be reviewed, ideally prior to
pregnancy, for all women in the priority groups for vari-
cella vaccination including people who work with young
children, health care workers, and people who emigrated from
tropical regions. Because the varicella vaccine is a live-
attenuated virus vaccine (2 preparations are available in
Canada and both are live), it should not be given in preg-
nancy but rather preconceptionally or in the postpartum
period, per national guidelines.17

Breastfeeding is not a contraindication to vaccination with
varicella vaccine nor is household contact with a newborn.
A study of 362 women inadvertently exposed to varicella
vaccine in pregnancy between 1995 and 2000 identified
no cases of congenital varicella.18 Therefore, inadvertent
vaccination with varicella vaccine during pregnancy does
not constitute a reason to recommend pregnancy
termination.

Benefits Versus Risks of Live-Attenuated Vaccines
during Pregnancy
Given the possible risks, live-attenuated vaccines should not
be given in pregnancy unless there are special circum-
stances and the benefits clearly outweigh the theoretical risks.
For example, if a pregnant woman must travel to an area
at high risk of yellow fever transmission, travel cannot be
postponed, and high level of mosquito protection is not fea-
sible, the vaccine may be administered, even though it is a
live-attenuated vaccine. A recent report of 304 pregnant
women exposed to yellow fever immunization in early preg-
nancy demonstrated that such exposure was not associated
with an increase in major fetal malformation.19 Many coun-
tries require yellow fever vaccination prior to entry, but risk
of yellow fever transmission is not an issue in all of them
(refer to http://www.who.int/ith/ITH_Annex_I.pdf). In
cases for which vaccination against yellow fever is an entry
requirement into a country, but where yellow fever is not
endemic, pregnancy constitutes medical grounds for ex-
emption from the vaccination requirement. It may be
beneficial for a pregnant woman to seek advice about travel
vaccinations from a travel clinic staffed with providers who
have experience counselling pregnant women.

Recommendations

2. In general, live and/or live-attenuated virus vaccines
should not be administered during pregnancy
because there is a largely theoretical risk to the fetus
(II-3B).

3. Women who have inadvertently received vaccination
with a live or live-attenuated vaccine during preg-
nancy should not be counselled to terminate the
pregnancy for the reason of a teratogenic risk (II-2A).

4. Non-pregnant women receiving a live or live-attenuated
vaccine should be counselled to delay pregnancy for
at least 4 weeks (III-B).

Inactivated Viral Vaccines, Bacterial Vaccines, and
Toxoids
These vaccines are considered safe in pregnancy. Because
there is no evidence to suggest a risk to the fetus or to the
pregnancy from maternal immunization with these agents,
the benefit of their use generally far outweighs the theo-
retical risks.

Recommendations

5. Inactivated viral vaccines, bacterial vaccines, and toxoids
can be used safely in pregnancy (II-1A).

6. Breastfeeding is not a contraindication to vaccina-
tion (passive-active immunization, live, with the
exception of yellow fever, or killed vaccines) (II-1A).

Tdap Vaccine
There has been a long experience with the safe adminis-
tration of tetanus toxoid (with or without diphtheria toxoids)
during pregnancy; indeed, in the developing world, the use
of these vaccines has led to the virtual eradication of neo-
natal tetanus. Adult formulations of the acellular pertussis
vaccine (Tdap; Adacel [Sanofi Pasteur, Lyon, France] and
Boostrix [GlaxoSmithKline, Rixensart, Belgium]) are avail-
able in Canada and are recommended for universal
immunization of adolescents. A single adult dose of Tdap
is also recommended for all adults to replace their next 10
annual dose of Td.

The burden of severe disease from infection with Bordetella

pertussis falls largely on very young infants, under 2 months
of age, who are too young to be vaccinated. Between 2010
and 2014, an increase in the incidence of pertussis among
infants was noted in certain jurisdictions in Canada, the
United States, and Great Britain, prompting the evalua-
tion of a strategy for maternal immunization against
pertussis.20,21
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Transplacental passage of pertussis antibodies is clearly
demonstrated.22,23 Transplacental passage of immunoglobulins
is minimal until 13 to 16 weeks’ gestation, followed by a con-
tinuous increase in the second trimester and a sharp increase
in the third trimester. The reason for this increase is not en-
tirely clear but is theorized to be secondary to the increased
expression of the Fc receptor on syncytiotrophoblastic tissue
throughout gestation. There are conflicting data about the
optimal timing of maternal vaccination to allow for the
highest concentrations of pertussis antibodies in infants, and
the role of immunoglobulin avidity requires additional
study.24–33

A number of prospective trials have demonstrated that
high antibody levels conferred to infants by transplacental
passage after maternal vaccination are associated with
lower antibody levels to certain pertussis antigens subse-
quent to their own childhood vaccination series.23,34–36

This phenomenon is referred to as immuneblunting. The
precise antigens affected by immuneblunting and the
degree of effect varies among these studies.23,34–36 It is
important to consider that we have no serological corre-
late for immunity against pertussis. As such, the clinical
significance of lower antibody levels remains to be deter-
mined. Additional data are being acquired to delineate the
effect of immune blunting on the immunogenicity of an
infant’s primary vaccine series.37

Population-based evidence from countries with universal
maternal pertussis immunization programs demonstrating
efficacy of maternal Tdap vaccination to prevent infant
pertussis continues to grow. Specifically, four retro-
spective observational studies and one case-control study
demonstrated clinical efficacy of maternal vaccination
with Tdap for the prevention of infant morbidity
and mortality.38–42 Two British studies compared rates of
maternal vaccination among infants who developed per-
tussis aged <3 months with rates of maternal vaccination
among control patients, and both studies estimated effec-
tiveness of maternal Tdap vaccination to be approximately
91% for the prevention of clinically proven pertussis in
infants <3 months.41,42 A retrospective US study from the
Kaiser-Permanente medical organization compared 74 504
women who had received Tdap either during the antepar-
tum or postpartum period and found that antepartum
administration between 27 and 36 weeks GA was superior
to postpartum administration and demonstrated an 85%
vaccine effectiveness for the prevention of pertussis in
infants aged <8 weeks.38 Most recently, a retrospective
study of 148 981 newborns from California demonstrated
that maternal immunization with Tdap at least 8 days before
birth is associated with an 88% vaccine efficacy for the

first 2 months of infancy. Moreover, this group demon-
strated continued evidence for vaccine efficacy of maternal
vaccination following an infant’s primary diphtheria,
tetanus and acellular pertussis series and up to 12 months
of life.39

A Canadian multi-site RCT of 273 pregnant women dem-
onstrated no difference in adverse maternal or obstetrical
adverse events following administration of Tdap com-
pared with Td.37 The use of Tdap in pregnancy appears to
be safe,43–45 even if less than 2 years have elapsed since the
time of the last tetanus vaccine.46 The WHO has pro-
moted maternal vaccination with Tdap as the most cost-
effective strategy for preventing pertussis in infants too young
to be vaccinated.47

In brief, all pregnant women should be offered the Tdap
vaccine, regardless of current and local pertussis epidemi-
ology, because pertussis outbreaks are sporadic and difficult
to predict, and there could be lag time in detection of an
outbreak and subsequent reactive immunization. Tdap
can be offered at any prenatal appointment; after 13
weeks based on available data; however, immunization
between 27 and 32 weeks of gestation maximizes passive
antibody transfer to the infant. One must keep in mind
that a systematic delay of vaccination may lead to missed
opportunities among women who deliver preterm, so
immunization as early as 21 weeks (usually after the
routine anatomical ultrasound) is encouraged. Maternal
vaccination after 32 weeks or in the postpartum period
still confers some protection to the infant and should be
recommended if a dose of Tdap has not yet been pro-
vided during the pregnancy.

Recommendation

7. All pregnant women should be offered the diphthe-
ria and tetanus toxoids and acellular pertussis vaccine
during the second or third trimester, preferably between
21 and 32 weeks gestation, during every pregnancy, ir-
respective of their immunization history (II-2A).

Influenza Vaccine
There is literature demonstrating that pregnant women are
at increased risk of influenza-related hospitalization and
serious complications, including mortality.48,49 Pregnancy is
associated with significant cardiovascular and respiratory
demands, as evidenced by increases in stroke volume, heart
rate, and oxygen consumption. More recent studies have
shown an increase in influenza-related hospitalization of
healthy pregnant women, with seasonal influenza occur-
ring at the rate of 1 per 1000, or 0.1%.50–55
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The risks were in fact calculated to be equivalent to those
of non-pregnant women with high-risk conditions, for whom
immunization has traditionally been recommended. Older
data56,57 also suggest increased maternal risk; previous reports
of pandemics showed that morbidity and mortality were
greater in pregnant women.

Neither influenza nor influenza vaccine is teratogenic.58 Large
studies have not found such an association between influ-
enza immunizations and pregnancy loss or other adverse
pregnancy outcomes.59–61 A small case-control study re-
ported that among women receiving H1N1-containing
influenza immunizations over 2 consecutive years, there was
an association between receipt of the seasonal influenza vac-
cination and spontaneous abortion within 28 days of
immunization.62 This association has not been seen in other
larger studies. Passive surveillance has not revealed any safety
concerns about using inactivated influenza vaccine in preg-
nancy over decades,63,64 and surveillance following the use
of pandemic influenza A (H1N1) vaccines in more than
100 000 pregnant women in Canada and more than 488 000
pregnant women in Europe also did not reveal any safety
concerns.65,66

Another reason for immunization in pregnancy is the pro-
tection of the fetus and newborn after birth, which can be
accomplished with passive immunity (transfer of maternal
antibodies). RCT evidence demonstrates that the adminis-
tration of the influenza vaccine during pregnancy reduces
febrile influenza-like illness in pregnant women by over
30% and also reduces proven influenza infections in 0- to
6-month-old infants by 63%. The same group reported that
at times in which influenza was circulating in the environ-
ment, infants born to women who had received the influenza
vaccine were less likely to be born SGA.67 In addition, ret-
rospective data also demonstrate a reduction in the rate of
stillbirth among mothers who have received the influenza
vaccine during pregnancy.68

Current Canadian recommendations advocate universal im-
munization of pregnant women in any trimester against
influenza57 and influenza immunization of the caregivers and
family of young infants.69

H1N1 in Pregnancy
In 2009, H1N1 of swine origin emerged as a pandemic strain
and resulted in increased morbidity and mortality among
pregnant and postpartum women, including up to 4 weeks
after delivery.57,70 Hospitalization rates were as high as 32%.71

A significant increase in stillbirths, premature deliveries, and
infant mortality was documented among maternal H1N1
infections in the third trimester.72

Antiviral Treatment
Oseltamivir in standard doses is recommended for treat-
ment of pregnant women with influenza, (including seasonal
influenza) given the higher risk for influenza complica-
tions in this population.73 The safety of oseltamivir in
pregnancy and lactation has been reviewed, and its exten-
sive use during the H1N1 pandemic confirmed its safety and
acceptability in pregnancy.74 Zanamivir may also be used,
although the safety data are much more limited. In addi-
tion, both drugs can be used safely during breastfeeding.

Recommendations

8. All pregnant women, at any stage in pregnancy, or
women who might be pregnant in the upcoming in-
fluenza season, should be offered the inactivated
influenza vaccine for the prevention of maternal and
infant influenza-related morbidity and mortality (I-1A).

9. Pregnant women with suspected or documented in-
fluenza infection, regardless of immunization history,
should be treated with oseltamivir (Tamiflu, 75 mg po
twice daily) (III-B).

OTHER VACCINES

Hepatitis B Vaccine
Acute maternal hepatitis B infection during pregnancy poses
a high risk of mother-to-child transmission (up to 60% in
the third trimester). These infants have a 70% to 90% risk
of chronic hepatitis B infection. Pregnant women at high
risk for acquiring hepatitis B infection during pregnancy (e.g.,
more than 1 sex partner during the previous 6 months, been
evaluated or treated for a sexually transmitted disease, recent
or current injection drug use, having had a hepatitis
B-infected sex partner, health care workers and household
contacts of hepatitis B-infected individuals) and who are sus-
ceptible to hepatitis B infection (hepatitis B surface antigen
and antibody negative) should be offered recombinant hepa-
titis B vaccine series. Pregnancy is not a contraindication for
immunization to hepatitis B virus. Immunization of sus-
ceptible pregnant women is highly immunogenic (84%–
100%) and effective to confer anti-HBs to the newborn
(60%–100%).75,76 Limited data suggest that developing fetuses
are not at risk for adverse events when hepatitis B vaccine
is administered to pregnant women.

Human Papilloma Virus Vaccine
In Canada, the bivalent, quadrivalent, and nonavalent HPV
vaccines are now available for the prevention of infection
by HPV strains that are responsible for the vast majority
of cases of cervical cancers and genital warts. The avail-
able HPV vaccines are manufactured using recombinant
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technology and use a specific subunit of the virus L1, which
then assembles into non-infectious virus-like particles. Al-
though the vaccine is not recommended for use during
pregnancy, there is no evidence that it is teratogenic.77 If a
woman becomes pregnant part way through the vaccine
series, the rest of the series should be deferred until after
pregnancy. The vaccine series does not need to be re-
started postpartum.78 The vaccine can be administered to
women who are breastfeeding.77

Hepatitis A Vaccine
Hepatitis A follows a severe course in pregnancy, includ-
ing reported cases of lever failure. The vaccine should be
considered for pregnant women travelling to an endemic area
for post-exposure prophylaxis (close contact with a person
with hepatitis A infection).

Pneumococcal Vaccines
Pregnancy per se does not seem to be a risk factor for IPD,
but pneumococcus is still the most common cause of bac-
terial meningitis in pregnancy. Some pregnant women are
at higher risk of IPD, mostly on the basis of their medical
comorbidities (Table 3). Pregnant women at risk of IPD who
have not been immunized prior to pregnancy against pneu-
mococcus should be counselled to start the pneumococcal
immunization series.

Recommendation

10. Some pregnant women should be offered the hepa-
titis B, hepatitis A, meningococcal, and/or
pneumococcal vaccines for the prevention of ma-
ternal morbidity if they have specific risk factors by
means of their medical comorbidities or specific ex-
posures (III-A).

SIDE EFFECTS OF VACCINES AND
CONTRAINDICATIONS

Vaccines may cause various side effects, which should not
all be interpreted as contraindications. Side effects can be
divided in the following 5 categories: (1) immediate/early,
(2) local, (3) systemic, (4) allergic, and (5) long term.

1. Immediate/early effects include fainting and vasovagal
reactions. These are differentiated from anaphylactic shock
(see in the following list). Patients who have received a
vaccine should be kept in the waiting room for obser-
vation for 15 to 30 minutes.

2. Local effects are mild and are the most common. They
include soreness, erythema, and swelling.

3. Systemic effects are less common and include malaise
and fever.

4. Mild allergic reactions can also occur. In general, these
will be in reaction to exposure to avian proteins (eggs,
such as in yellow fever vaccine and influenza vaccine) or
to traces of neomycin/streptomycin (MMR). Anaphy-
lactic reactions are exceedingly rare and should be
recognized immediately and treated following local pro-
tocols with injection of subcutaneous epinephrine
(1:1000).

5. GBS can be temporally associated with vaccination. This
risk has been estimated as very small (1 excess case of
GBS per 1 million people vaccinated) and certainly much
lower than the risk of spontaneous GBS occurrence,
usually seen in association with naturally occurring viral
or bacterial infections, such as influenza (2 cases per
100 000 person/years).79,80

Vaccines are contraindicated in situations in which the risk
of adverse reactions based on history or current clinical
condition outweighs any potential therapeutic benefits.
General contraindications include the following:

• Anaphylaxis to a vaccine or a vaccine component
• Severe uncontrolled asthma
• History of GBS within 6 months of receiving a vaccine

(contraindicated if receiving the same vaccine)

Table 3. Medical conditions resulting in high risk of IPD78

Risk group Underlying medical condition

Immunocompetent
persons

Chronic heart disease
Chronic lung disease
Diabetes mellitus
Cerebrospinal fluid leak
Cochlear implant
Alcoholism
Chronic liver disease, cirrhosis
Cigarette smoking

Persons with functional
or anatomical
asplenia

Sickle cell disease/other
hemoglobinopathy

Congenital or acquired asplenia

Immunocompromised
persons

Congenital or acquired
immunodeficiency

HIV infection
Chronic renal failure
Nephrotic syndrome
Leukemia
Lymphoma
Hodgkin disease
Generalized malignancy
Iatrogenic immunosuppression
Solid organ transplant
Multiple myeloma
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Vaccination of immunocompromised individuals must
include the consideration of the type and degree of
immunosuppression and the fact that the degree of immu-
nosuppression may vary over time. In general, severely
immunocompromised individuals should not receive live
vaccines. Modified vaccines schedules are still recom-
mended for HIV-positive individuals, solid organ and
hematopoietic stem cell transplantation recipients, and
those undergoing immunosuppressive therapies. For a
comprehensive list of contraindications, according to
specific vaccine products, and immunization of
immunocompromised individuals, refer to the Canadian
Immunization Guide.78

The items on this list do not represent contraindications to
immunization:

• Mild acute illness with or without low-grade fever
• Autoimmune disorder, multiple sclerosis
• Family history of convulsions, epilepsy
• Recent exposure to an infectious disease
• Current antimicrobial therapy or convalescence from recent

illness
• Household contact with pregnant woman
• Breastfeeding
• Prior reaction to immunization with mild/moderate ten-

derness, redness, swelling, or fever under 40°C
• Personal history of allergies, excluding anaphylaxis, to

neomycin/streptomycin or egg protein
• Family history of adverse reaction or allergies to vaccines
• Positive tuberculosis skin test

Two of these circumstances deserve additional discussion:
household contact vaccination and breastfeeding. Al-
though individuals immunized with some live virus vaccines
can shed the virus, they usually do not transmit it; there-
fore, household contacts of pregnant women can be safely
vaccinated without risks to the mother and her fetus.
Breastfeeding is also considered safe following immunization
of the mother, and it has not been shown to adversely in-
fluence the maternal immune response. Therefore,
breastfeeding does not represent a contraindication to any
immunization—passive-active immunization, live vac-
cines, or killed vaccines.

CONCLUSION

The development of new vaccines and the accumulating in-
formation about vaccine safety ensure that health care
providers can provide immunizations and/or advice about
immunization for their pregnant patients. This is most im-
portant in disease prevention, and antenatal care providers

must play an active role in vaccine counselling and admin-
istration. Furthermore, it is imperative that more research
efforts be focused in the area of immunization in pregnancy.

Acknowledgements
The authors and Infectious Diseases Committee wish to
thank Dr. Andrée Gruslin, Dr. Marc Steben, Dr. Scott
Halperin, and Dr. Deborah Money for their input and con-
tributions to the original version of the guideline.

REFERENCES

1. Castillo E, Murphy K, van Schalkwyk J. No. 342-Hepatitis B and preg-
nancy. J Obstet Gynaecol Can 2017;39:181–90.

2. Macdonald N, Bortolussi R. A harmonized immunization schedule for
Canada: a call to action. Paediatr Child Health 2011;16:29–31.

3. Halperin BA, MacKinnon-Cameron D, McNeil S, et al. Maintaining the
momentum: key factors influencing acceptance of influenza vaccination
among pregnant women following the H1N1 pandemic. Hum Vaccin
Immunother 2014;10:3629–41.

4. Blanchard-Rohner G, Meier S, Ryser J, et al. Acceptability of maternal
immunization against influenza: the critical role of obstetricians.
J Matern Fetal Neonatal Med 2012;25:1800–9.

5. Laenen J, Roelants M, Devlieger R, et al. Influenza and pertussis vaccina-
tion coverage in pregnant women. Vaccine 2015;33:2125–31.

6. Healy CM, Rench MA, Montesinos DP, et al. Knowledge and attitiudes
of pregnant women and their providers towards recommendations for
immunization during pregnancy. Vaccine 2015;33:5445–51.

7. Munoz FM, Englund JA. Vaccines in pregnancy. Infect Dis Clin North
Am 2001;15:253–71.

8. Heinonen OP, Slone D, Shapiro S. Immunizing agents. In: Heinonen
OP, Slone D, Shapiro S, editors. Birth defects and drugs in pregnancy.
Littleton, MA: Publishing Sciencies Group; 1997. p. 314–21.

9. Watson JC, Hadler SC, Dykewicz CA, et al. Measles, mumps, and
rubella—vaccine use and strategies for elimination of measles, rubella,
and congenital rubella syndrome and control of mumps: recommenda-
tions of the Advisory Committee on Immunization Practices (ACIP).
MMWR Recomm Rep 1998;47:1–57.

10. McLean HQ, Fiebelkorn AP, Temte JL, et al. Centers for Disease
Control and Prevention. Prevention of measles, rubella, congenital
rubella syndrome, and mumps, 2013: summary recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR
Recomm Rep 2013;62:1–34.

11. Zealley H, Edmond E. Rubella screening and immunisation of school-
girls: results six to seven years after vaccination. Br Med J (Clin Res Ed)
1982;284:382–4.

12. Mortimer PP, Edwards JM, Porter AD, et al. Are many women immu-
nized against rubella unnecessarily? J Hyg (Lond) 1981;87:131–8.

13. Public Health Agency of Canada. Canadian immunization guide: part
1—Key Immunization Information. Ottawa: Public Health Agency of
Canada; 2013. Available at: https://www.canada.ca/en/public-health/
services/publications/healthy-living/canadian-immunization-guide-part
-1-key-immunization-information/page-11-blood-products-human-
immune-globulin-timing-immunization.html#p1c10t1. Accessed on
February 14, 2018.

No. 357-Immunization in Pregnancy

APRIL JOGC AVRIL 2018 • 487

http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0010
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0010
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0015
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0015
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0020
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0020
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0020
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0020
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0025
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0025
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0025
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0030
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0030
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0035
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0035
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0035
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0040
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0040
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0045
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0045
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0045
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0050
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0050
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0050
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0050
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0050
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0055
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0055
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0055
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0055
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0055
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0060
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0060
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0060
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0065
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0065
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr4300
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr4300
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-1-key-immunization-information/page-11-blood-products-human-immune-globulin-timing-immunization.html#p1c10t1
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-1-key-immunization-information/page-11-blood-products-human-immune-globulin-timing-immunization.html#p1c10t1
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-1-key-immunization-information/page-11-blood-products-human-immune-globulin-timing-immunization.html#p1c10t1
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-1-key-immunization-information/page-11-blood-products-human-immune-globulin-timing-immunization.html#p1c10t1


14. Gershon AA. Chicken pox, measles and mumps. In: Remington JS, Klein
JO, editors. Infectious diseases of the fetus and newborn infant. Phila-
delphia: WB Saunders; 2001. p. 683.

15. Harger JH, Ernest JM, Thurnau GR, et al. Frequency of congenital vari-
cella syndrome in a prospective cohort of 347 pregnant women. Obstet
Gynecol 2002;100:260–5.

16. DeNicola LK, Hanshaw JB. Congenital and neonatal varicella. J Pediatr
1979;94:175–6.

17. Public Health Agency of Canada. Varicella (chickenpox) vaccine. Ottawa:
Public Health Agency of Canada; 2016. Available at: https://
www.canada.ca/en/public-health/services/publications/healthy-living/
canadian-immunization-guide-part-4-active-vaccines/page-24-varicella
-chickenpox-vaccine.html. Accessed on December 5, 2017.

18. Shields KE, Galil K, Seward J, et al. Varicella vaccine exposure during
pregnancy: data from the first 5 years of the pregnancy registry. Obstet
Gynecol 2001;98:14–9.

19. Cavalcanti DP, Salomao MA, Lopez-Camelo J, et al. Campinas Group of
Yellow Fever Immunization during Pregnancy. Early exposure to yellow
fever vaccine during pregnancy. Trop Med Int Health 2007;12:833–7.

20. Public Health Agency of Canada. Pertussis (whooping cough). Ottawa:
Public Health Agency of Canada; 2014. Available at: https://
www.canada.ca/en/public-health/services/immunization/vaccine
-preventable-diseases/pertussis-whooping-cough.html. Accessed on No-
vember 13, 2017.

21. Amirthalingam G, Gupta S, Campbell H. Pertussis immunisation and
control in England and Wales, 1957 to 2012: a historical review. Euro
Surveill 2013;18.

22. Gall SA, Myers J, Pichichero M. Maternal immunization with tetanus-
diphtheria-pertussis vaccine: effect on maternal and neonatal serum
antibody levels. Am J Obstet Gynecol 2011;204:e1–5.

23. Maertens K, Cabore RN, Huygen K, et al. Pertussis vaccination during
pregnancy in Belgium: results of a prospective controlled cohort study.
Vaccine 2016;34:142–50.

24. Abu Raya B, Srugo I, Kessel A, et al. The effect of timing of maternal
tetanus, diphtheria, and acellular pertussis (Tdap) immunization during
pregnancy on newborn pertussis antibody levels—a prospective study.
Vaccine 2014;32:5787–93.

25. Eberhardt CS, Blanchard-Rohner G, Lemaitre B, et al. Maternal immuni-
zation earlier in pregnancy maximizes antibody transfer and expected
infant seropositivity against pertussis. Clin Infect Dis 2016;62:829–36.

26. Calvert A, Jones CE. Placental transfer of antibody and its relationship
to vaccination in pregnancy. Curr Opin Infect Dis 2017;30:268–73.

27. Healy CM, Rench MA, Baker CJ. Importance of timing of maternal
combined tetanus, diphtheria, and acellular pertussis (Tdap) immuniza-
tion and protection of young infants. Clin Infect Dis 2013;56:539–44.

28. Naidu MA, Muljadi R, Davies-Tuck ML, et al. The optimal gestation for
pertussis vaccination during pregnancy: a prospective cohort study. Am J
Obstet Gynecol 2016;215:237, e1-6.

29. Abu Raya B, Srugo I, Bamberger E. Optimal timing of immunization
against pertussis during pregnancy. Clin Infect Dis 2016;63:143–4.

30. Vilajeliu A, Gonce A, Lopez M, et al. Combined tetanus-diphtheria and
pertussis vaccine during pregnancy: transfer of maternal pertussis anti-
bodies to the newborn. Vaccine 2015;33:1056–62.

31. Ladhani SN, Andrews NJ, Southern J, et al. Antibody responses after
primary immunization in infants born to women receiving a pertussis-
containing vaccine during pregnancy: single arm observational study with
a historical comparator. Clin Infect Dis 2015;61:1637–44.

32. Abu Raya B, Bamberger E, Almog M, et al. Immunization of pregnant
women against pertussis: the effect of timing on antibody avidity.
Vaccine 2015;33:1948–52.

33. Maertens K, Hoang TH, Cabore RN, et al. Avidity of maternal pertussis
antibodies after vaccination during pregnancy. Vaccine 2015;33:5489.

34. Hoang HT, Leuridan E, Maertens K, et al. Pertussis vaccination during
pregnancy in Vietnam: results of a randomized controlled trial Pertussis
vaccination during pregnancy. Vaccine 2016;34:151–9.

35. Hardy-Fairbanks AJ, Pan SJ, Decker MD, et al. Immune responses in
infants whose mothers received Tdap vaccine during pregnancy. Pediatr
Infect Dis J 2013;32:1257–60.

36. Munoz FM, Bond NH, Maccato M, et al. Safety and immunogenicity of
tetanus diphtheria and acellular pertussis (Tdap) immunization during
pregnancy in mothers and infants: a randomized clinical trial. JAMA
2014;311:1760–9.

37. Halperin S, Halperin B, Allen V, et al. Safety and immunogenicity of
tetanus-diphtheria-acellular pertussis vaccine (Tdap) during pregnancy.
Presented at: Canadian Immunization Conference. Ottawa; December
6–8, 2016.

38. Winter K, Nickell S, Powell M, et al. Effectiveness of prenatal versus
postpartum tetanus, diphtheria, and acellular pertussis vaccination in pre-
venting infant pertussis. Clin Infect Dis 2017;64:3–8.

39. Baxter R, Bartlett J, Fireman B, et al. Effectiveness of vaccination during
pregnancy to prevent infant pertussis. Pediatrics 2017;139:(5):e20164091.

40. Amirthalingam G, Campbell H, Ribeiro S, et al. Sustained effectiveness
of the maternal pertussis immunization program in England 3 years fol-
lowing introduction. Clin Infect Dis 2016;63:S236–43.

41. Dabrera G, Amirthalingam G, Andrews N, et al. A case-control study to
estimate the effectiveness of maternal pertussis vaccination in protecting
newborn infants in England and Wales, 2012–2013. Clin Infect Dis
2015;60:333–7.

42. Amirthalingam G, Andrews N, Campbell H, et al. Effectiveness of ma-
ternal pertussis vaccination in England: an observational study. Lancet
2014;384:1521–8.

43. Kharbanda EO, Vazquez-Benitez G, Lipkind HS, et al. Evaluation of the
association of maternal pertussis vaccination with obstetric events and
birth outcomes. JAMA 2014;312:1897–904.

44. National Advisory Committee on Immunization. Summary of the NACI
update on immunization in pregnancy with tetanus toxoid, reduced diph-
theria toxoid and reduced acellular pertussis (Tdap) vaccine. Can
Commun Dis Rep 2018;44(3/4):91–94.

45. Walls T, Graham P, Petousis-Harris H, et al. Infant outcomes after expo-
sure to Tdap vaccine in pregnancy: an observational study. BMJ Open
2016;6:e009536.

46. Talbot EA, Brown KH, Kirkland KB, et al. The safety of immunizing
with tetanus-diphtheria-acellular pertussis vaccine (Tdap) less than 2
years following previous tetanus vaccination: experience during a mass
vaccination campaign of healthcare personnel during a respiratory illness
outbreak. Vaccine 2010;28:8001–7.

47. World Health Organization. Pertussis vaccines: WHO position paper,
August 2015—recommendations. Vaccine 2016;34:1423–5.

48. Harris JW. Influenza occurring in pregnant women: a statistical study of
thirteen hundred and fifty cases. JAMA 1919;72:980.

49. Freeman DW, Barno A. Deaths from Asian influenza associated with
pregnancy. Am J Obstet Gynecol 1959;78:1172–5.

SOGC CLINICAL PRACTICE GUIDELINE

488 • APRIL JOGC AVRIL 2018

http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0070
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0070
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0070
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0075
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0075
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0075
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0080
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0080
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0085
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-24-varicella-chickenpox-vaccine.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-24-varicella-chickenpox-vaccine.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-24-varicella-chickenpox-vaccine.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-24-varicella-chickenpox-vaccine.html
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0090
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0090
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0090
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0095
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0095
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0095
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0100
https://www.canada.ca/en/public-health/services/immunization/vaccine-preventable-diseases/pertussis-whooping-cough.html
https://www.canada.ca/en/public-health/services/immunization/vaccine-preventable-diseases/pertussis-whooping-cough.html
https://www.canada.ca/en/public-health/services/immunization/vaccine-preventable-diseases/pertussis-whooping-cough.html
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0105
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0105
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0105
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0110
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0110
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0110
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0115
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0115
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0115
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0120
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0120
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0120
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0120
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0125
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0125
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0125
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0130
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0130
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0135
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0135
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0135
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0140
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0140
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0140
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0145
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0145
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0150
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0150
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0150
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0155
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0155
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0155
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0155
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0160
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0160
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0160
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0165
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0165
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0170
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0170
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0170
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0175
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0175
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0175
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0180
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0180
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0180
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0180
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0185
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0185
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0185
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0185
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0190
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0190
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0190
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0195
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0195
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0200
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0200
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0200
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0205
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0205
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0205
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0205
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0210
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0210
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0210
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0215
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0215
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0215
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr9000
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr9000
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr9000
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr9000
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0225
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0225
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0225
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0230
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0230
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0230
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0230
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0230
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0235
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0235
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0240
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0240
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0245
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0245


50. Neuzil KM, Reed GW, Mitchel EF, et al. Impact of influenza on acute
cardiopulmonary hospitalizations in pregnant women. Am J Epidemiol
1998;148:1094–102.

51. Cox S, Posner SF, McPheeters M, et al. Hospitalizations with respiratory
illness among pregnant women during influenza season. Obstet Gynecol
2006;107:1315–22.

52. Cox S, Posner SF, McPheeters M, et al. Influenza and pregnant women:
hospitalization burden, United States, 1998–2002. J Womens Health
(Larchmt) 2006;15:891–3.

53. Dodds L, McNeil SA, Fell DB, et al. Impact of influenza exposure on
rates of hospital admissions and physician visits because of respiratory
illness among pregnant women. CMAJ 2007;176:463–8.

54. Schanzer DL, Langley JM, Tam TW. Influenza-attributed hospitalization
rates among pregnant women in Canada 1994–2000. J Obstet Gynaecol
Can 2007;29:622–9.

55. MacDonald NE, Riley LE, Steinhoff MC. Influenza immunization in
pregnancy. Obstet Gynecol 2009;114:365–8.

56. Zaman K, Roy E, Arifeen SE, et al. Effectiveness of maternal influenza
immunization in mothers and infants. N Engl J Med 2008;359:1555–64.

57. Centers for Disease Control and Prevention. Novel influenza A (H1N1)
virus infections in three pregnant women—United States, April–May
2009. MMWR Morb Mortal Wkly Rep 2009;58:497–500.

58. Kharbanda EO, Vazquez-Benitez G, Romitti PA, et al. First trimester
influenza vaccination and risks for major structural birth defects in off-
spring. J Pediatr 2017;187:234–9 e4.

59. Moro P, Baumblatt J, Lewis P, et al. Surveillance of adverse events after
seasonal influenza vaccination in pregnant women and their infants in the
Vaccine Adverse Event Reporting System, July 2010–May 2016. Drug Saf
2017;40:145–52.

60. Bratton KN, Wardle MT, Orenstein WA, et al. Maternal influenza immu-
nization and birth outcomes of stillbirth and spontaneous abortion:
a systematic review and meta-analysis. Clin Infect Dis 2015;60:e11–9.

61. Chambers CD, Johnson DL, Xu R, et al. Safety of the 2010–11, 2011–
12, 2012–13, and 2013–14 seasonal influenza vaccines in pregnancy: birth
defects, spontaneous abortion, preterm delivery, and small for gestational
age infants, a study from the cohort arm of VAMPSS. Vaccine
2016;34:4443–9.

62. Donahue JG, Kieke BA, King JP, et al. Association of spontaneous
abortion with receipt of inactivated influenza vaccine containing
H1N1pdm09 in 2010–11 and 2011–12. Vaccine 2017;35:5314–22.

63. Tamma PD, Ault KA, del Rio C, et al. Safety of influenza vaccination
during pregnancy. Am J Obstet Gynecol 2009;201:547–52.

64. Moro PL, Broder K, Zheteyeva Y, et al. Adverse events in pregnant
women following administration of trivalent inactivated influenza vaccine
and live attenuated influenza vaccine in the Vaccine Adverse Event Re-
porting System, 1990–2009. Am J Obstet Gynecol 2011;204:146, e1-7.

65. Public Health Agency of Canada. Vaccine surveillance report—adverse
events following immunization. Ottawa: Public Health Agency of

Canada; 2010. Available at: https://www.canada.ca/en/public-health/
services/immunization/canadian-adverse-events-following-immunization
-surveillance-system-caefiss.html. Accessed on November 13, 2017.

66. European Medicines Agency. Fifteenth pandemic pharmacovigilance
update. London: European Medicines Agency; 2010. Available at: http://
www.ema.europa.eu/docs/en_GB/document_library/Report/2010/04/
WC500089253.pdf. Accessed on November 13, 2017.

67. Steinhoff MC, Omer SB, Roy E, et al. Neonatal outcomes after influenza
immunization during pregnancy: a randomized controlled trial. CMAJ
2012;184:645–53.

68. Regan AK, Moore HC, de Klerk N, et al. Seasonal trivalent influenza
vaccination during pregnancy and the incidence of stillbirth: population-
based retrospective cohort study. Clin Infect Dis 2016;62:1221–7.

69. National Advisory Committee on Immunization. Statement on influenza
vaccination for the 2008–2009 season. An Advisory Committee State-
ment (ACS). Can Commun Dis Rep 2008;34:1–46.

70. Jamieson DJ, Honein MA, Rasmussen SA, et al. H1N1 2009 influenza
virus infection during pregnancy in the USA. Lancet 2009;374:451–8.

71. Mertz D, Kim TH, Johnstone J, et al. Populations at risk for severe or
complicated influenza illness: systematic review and meta-analysis. BMJ
2013;347:f5061.

72. Pierce M, Kurinczuk JJ, Spark P, et al. Perinatal outcomes after maternal
2009/H1N1 infection: national cohort study. BMJ 2011;342:d3214.

73. Fiore AE, Fry A, Shay D, et al. Antiviral agents for the treatment and
chemoprophylaxis of influenza—recommendations of the Advisory
Committee on Immunization Practices (ACIP). MMWR Recomm Rep
2011;60:1–24.

74. Donner B, Niranjan V, Hoffmann G. Safety of oseltamivir in pregnancy:
a review of preclinical and clinical data. Drug Saf 2010;33:631–42.

75. Levy M, Koren G. Hepatitis B vaccine in pregnancy: maternal and fetal
safety. Am J Perinatol 1991;8:227–32.

76. Grosheide PM, Schalm SW, van Os HC, et al. Immune response to
hepatitis B vaccine in pregnant women receiving post-exposure prophy-
laxis. Eur J Obstet Gynecol Reprod Biol 1993;50:53–8.

77. Dawar M, Dobson S, Deeks S. Literature review on HPV 6, 11, 16 and
18: disease and vaccine characteristics. Ottawa: Public Health Agency of
Canada; 2007. Available at: https://www.canada.ca/content/dam/phac
-aspc/migration/phac-aspc/naci-ccni/assets/pdf/lr-sl_2_e.pdf. Accessed
on November 13, 2017.

78. Public Health Agency of Canada. Canadian immunization guide: part
4—active vaccines. Human papillovirus vaccine. Ottawa: Public Health
Agency of Canada; 2016. Available at: https://www.canada.ca/en/public
-health/services/publications/healthy-living/canadian-immunization
-guide-part-4-active-vaccines/page-9-human-papillomavirus-vaccine
.html#incomplete. Accessed on December 5, 2017.

79. Pacheco LD, Saad AF, Hankins GD, et al. Guillain-Barre syndrome in
pregnancy. Obstet Gynecol 2016;128:1105–10.

80. Vellozzi C, Iqbal S, Broder K. Guillain-Barre syndrome, influenza, and
influenza vaccination: the epidemiologic evidence. Clin Infect Dis
2014;58:1149–55.

No. 357-Immunization in Pregnancy

APRIL JOGC AVRIL 2018 • 489

http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0250
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0250
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0250
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0255
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0255
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0255
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0260
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0260
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0260
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0265
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0265
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0265
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0270
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0270
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0270
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0275
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0275
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0280
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0280
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0285
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0285
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0285
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0290
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0290
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0290
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0295
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0295
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0295
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0295
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0300
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0300
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0300
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0305
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0305
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0305
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0305
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0305
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0310
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0310
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0310
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0315
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0315
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0320
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0320
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0320
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0320
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0325
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0325
https://www.canada.ca/en/public-health/services/immunization/canadian-adverse-events-following-immunization-surveillance-system-caefiss.html
https://www.canada.ca/en/public-health/services/immunization/canadian-adverse-events-following-immunization-surveillance-system-caefiss.html
https://www.canada.ca/en/public-health/services/immunization/canadian-adverse-events-following-immunization-surveillance-system-caefiss.html
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0330
http://www.ema.europa.eu/docs/en_GB/document_library/Report/2010/04/WC500089253.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Report/2010/04/WC500089253.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Report/2010/04/WC500089253.pdf
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0335
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0335
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0335
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0340
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0340
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0340
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0345
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0345
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0345
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0350
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0350
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0355
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0355
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0355
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0360
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0360
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0365
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0365
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0365
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0365
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0370
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0370
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0375
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0375
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0380
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0380
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0380
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0385
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0385
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/naci-ccni/assets/pdf/lr-sl_2_e.pdf
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/naci-ccni/assets/pdf/lr-sl_2_e.pdf
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0390
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0390
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-9-human-papillomavirus-vaccine.html#incomplete
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-9-human-papillomavirus-vaccine.html#incomplete
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-9-human-papillomavirus-vaccine.html#incomplete
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-9-human-papillomavirus-vaccine.html#incomplete
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0395
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0395
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0400
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0400
http://refhub.elsevier.com/S1701-2163(17)31114-3/sr0400

	 No. 357-Immunization in Pregnancy
	 Introduction
	 Importance of the Prenatal Care Provider as an Immunization Advocate
	 Review of Specific Vaccine Categories
	 Live and Live-Attenuated Vaccines
	 Rubella Vaccine
	 Varicella Vaccine
	 Benefits Versus Risks of Live-Attenuated Vaccines during Pregnancy
	 Inactivated Viral Vaccines, Bacterial Vaccines, and Toxoids
	 Tdap Vaccine
	 Influenza Vaccine
	 H1N1 in Pregnancy
	 Antiviral Treatment

	 Other Vaccines
	 Hepatitis B Vaccine
	 Human Papilloma Virus  Vaccine
	 Hepatitis A Vaccine
	 Pneumococcal Vaccines

	 Side Effects of Vaccines and Contraindications
	 Conclusion
	 Acknowledgements
	 References


