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Abstract

When pregnant women are infected by the H1N1 influenza A virus,
the consequences are more serious than they are in other groups
of patients. It is imperative to vaccinate pregnant women against
this virus. Unvaccinated women who come in contact with the
virus should receive prophylactic antiviral therapy. The existing
information on the safety of oseltamavir and zanamavir, the most
used antivirals, is limited but reassuring.

Résumé

Les conséquences de l’infection par le virus de la grippe A H1N1
sont plus graves pour les femmes enceintes que pour d’autres
groupes de patients. Il est impératif de vacciner les femmes
enceintes contre ce virus. Les femmes non vaccinées qui entrent
en contact avec le virus devraient recevoir un traitement antiviral
prophylactique. Les données existantes sur l’innocuité de
l’oseltamavir et du zanamavir (les antiviraux les plus utilisés) sont
limitées, mais rassurantes.
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INTRODUCTION

In April 2009, a novel influenza A virus (H1N1) was
determined to be the cause of outbreaks of respiratory ill-

ness in Mexico.1 On April 26, 2009, the Public Health
Agency of Canada reported the first six cases of H1N1
infection in Canada.2 In June 2009, the WHO declared the
H1N1 influenza a pandemic because of confirmed cases
seen around the world, and pregnant women were among
the groups stated to have an increased risk of complica-
tions.3 Several studies have reported that pregnant women
with seasonal influenza infection are at higher risk of com-
plications than the general population.4–6

These same risks have been reported in women with H1N1
influenza infections. According to a report by the PHAC,

pregnant women with 2009 H1N1 influenza were more
likely than non-pregnant women and people in general who
contracted 2009 H1N1 influenza to be admitted to hospital,
to become seriously ill, and to die, and they tended to have
fewer medical conditions prior to their influenza illness. In
addition, pregnant women were reported to have a greater
risk of pregnancy complications, such as miscarriage or pre-
mature delivery; women in the second half of pregnancy
had greater risk, and the greatest risk was seen in women in
the third trimester.7 The increased risk of complications is
thought to be related to physiologic changes that occur dur-
ing pregnancy, including alterations in the immune, cardio-
vascular, and respiratory systems.8

In a report from the CDC in the United States summarizing
cases of infection with H1N1 virus in pregnant women,
infected pregnant women were four times more likely to be
admitted to hospital than pregnant women without infec-
tion. This report disclosed that 13% of deaths due to H1N1
infection were in pregnant women who were fairly healthy
before their influenza illness.9

H1N1 INFLUENZA VACCINE

The WHO, the PHAC, and the CDC are recommending
that pregnant women receive the H1N1 vaccine.10–12

Although studies of the safety of 2009 H1N1 vaccine have
not been conducted in pregnant women, the seasonal influ-
enza vaccine has been given to millions of pregnant women
over many years. Influenza vaccines have not been shown
to cause harm to pregnant women or their babies.13,14 The
2009 H1N1 vaccines are produced in a manner similar to
the seasonal influenza vaccine. Therefore, the 2009 H1N1
influenza vaccines are expected to have safety profiles that
are similar to seasonal influenza vaccines.10

Benefits have been seen in women and their infants after
influenza vaccination during pregnancy. In a study from
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Bangladesh, immunization of women with influenza vac-
cine in the third trimester of pregnancy was found to reduce
the incidence of febrile respiratory illness in both mother
and child compared with immunization of women with a
pneumococcal vaccine during third trimester. Labora-
tory-confirmed influenza was reduced by 63% in the infants
of vaccinated women up to six months of age.15

Adjuvanted and Unadjuvanted
Two types of H1N1 influenza vaccine will be available in
Canada: adjuvanted and unadjuvanted. The adjuvanted vac-
cine is intended to increase an individual’s immune
response to the vaccine, and it allows for smaller doses of
the virus antigen to be used in production while providing
immunogenicity that is comparable to that induced by a
non-adjuvanted vaccine. Adjuvanted vaccines are included
in common vaccines such as tetanus and hepatitis B. The
adjuvant used in Canada’s H1N1 influenza vaccine (AS03)
is made up of three ingredients: squalene, a natural, biode-
gradable oil (10.69 mg); DL-�-tocopherol (vitamin E oil,
11.86 mg); and polysorbate 80 (Tween 80), an emulsifier
(4.86 mg). Clinical research trials using this adjuvant have
been conducted in Canada, the United States, and Europe,
and have demonstrated the safety of AS03-containing vac-
cines.10 Although exposure to an adjuvanted H1N1 preg-
nancy is unlikely to cause any problem, the WHO states that
the unadjuvanted vaccine is the preferred vaccine for preg-
nant women because of the extensive experience with use
of unadjuvanted vaccines in pregnancy. However, if the
unadjuvanted vaccine is not available and there is active
H1N1 influenza in the community, then the adjuvanted
vaccine should be offered to all pregnant women.16 Never-
theless, Health Canada states that only women who are
more than 20 weeks’ pregnant or who have a medical condi-
tion, regardless of the stage of pregnancy, should be offered
the adjuvanted vaccine.10

Thimerosal
Thimerosal is a form of mercury used in the H1N1 flu vac-
cine to stabilize and maintain its quality during storage.
Both the adjuvanted and unadjuvanted H1N1 vaccines
contain small amounts of thimerosal (5�g and 50�g, respec-
tively).17 In comparison, a 170g can of tuna contains
approximately 23.8–61.2 �g of methyl mercury.18 There is
no evidence that thimerosal is harmful to a pregnant

woman or her child. Large cohort studies have demon-
strated that there is no increase in adverse
neurodevelopmental outcomes, including autistic-spectrum
disorders, in children vaccinated with thimerosal containing
vaccines.19 No studies have examined the safety of expo-
sure to thimerosal-containing vaccines during pregnancy;
however, thimerosal-containing influenza vaccines have
been used in pregnant women for years, and adverse effects
have not been reported.10

Breastfeeding

The Advisory Committee for Immunization Practice states
that neither inactive nor active vaccines are contraindicated
during breastfeeding. Vaccines given to nursing women
have not adversely affected the mother or her infant.20

Infants from birth to 59 months old, particularly those less
than 24 months old, are considered to be at high risk for
hospitalization because of H1N1 influenza. Therefore, indi-
viduals who are potentially capable of transmitting influ-
enza to those at high risk should be immunized, regardless
of whether the high-risk person has been immunized.
Although there are no recommendations for the use of the
H1N1 influenza vaccine specifically in nursing mothers,
these mothers should be given high priority for vaccination
with the H1N1 vaccine in order to protect their health and
the health of their infants.10,11

ANTIVIRAL MEDICATIONS

The 2009 H1N1 influenza virus is susceptible to the
neuraminidase inhibitor antiviral medications, oseltamivir
and zanamivir.21,22 Although clinical data on the use of these
and other antivirals during pregnancy are limited, pregnancy
is not a contraindication to oseltamivir or zanamivir use.23,24

A recently published review article reports that oseltamivir
and zanamivir are relatively safe drugs for use in pregnant
and breastfeeding women.25 The review describes data
from two Japanese teratogen information services that
found no increased risk of birth defects among 90 pregnant
women exposed to oseltamivir (75 mg twice daily for up to
5 days) during the first trimester of pregnancy. In these 90
cases, there was one malformation (a ventricular septal
defect), an incidence of 1.1%. This is within the accepted
incidence of major malformations in the general population
(1–3%). The miscarriage rate was 3.3%, which is lower than
in general population, and four births (4.4%) were prema-
ture. There are fewer data available for use of zanamivir. In
one report, among three pregnancies with zanamivir expo-
sure, one resulted in a healthy baby, one was terminated,
and the third miscarried.26

The updated interim recommendations from the CDC for
the use of antiviral medications indicate that pregnant
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women and women up to two weeks postpartum with sus-
pected or confirmed influenza should receive prompt
empiric antiviral therapy.23 Oseltamivir is given orally; by
contrast, zanamivir is given by inhalation and results in less
systemic absorption. Oseltamivir is preferred for treatment
of pregnant women because of its systemic activity. The
recommended treatment regimen is the same as that recom-
mended for adults who have seasonal influenza, i.e.,
oseltamivir 75 mg twice daily for five days, or zanamivir
10 mg (two 5 mg inhalations) twice daily for five days. Anti-
viral treatment should be initiated as soon as possible after
the onset of influenza symptoms, and benefits are expected
to be greatest if treatment starts within 48 hours of onset of
symptoms (based on data from studies of seasonal influ-
enza).27 However, data from studies of seasonal influenza
indicate benefit for hospitalized patients even if treatment is
started more than 48 hours after the onset of symptoms.

The drug of choice for chemoprophylaxis may be zanamivir
because of its limited systemic absorption. However, respi-
ratory complications that may be associated with zanamivir
because it is inhaled must be considered, especially in
women at risk for respiratory problems.23 For these rea-
sons, and because of more safety data are available,
oseltamivir is a reasonable alternative. Currently recom-
mended chemoprophylaxis is 75 mg oseltamivir once per
day for 10 days, or 10 mg (two 5 mg inhalations) zanamivir
once daily for 10 days after the last known exposure to
H1N1 influenza virus. In addition to specific antiviral medi-
cation, acetaminophen should be given if the patient is
febrile.

Antivirals and Breastfeeding

Use of antiviral medications for H1N1 treatment or
chemoprophylaxis should not be a contraindication to
breastfeeding. A recent report described a nursing mother
who was given oseltamivir 75 mg by mouth twice daily for
five days.28 The dose in milk corresponded to 0.5% of the
mother’s weight-adjusted dosage. The authors calculated
that the infant would receive oseltamavir 0.012 mg/kg daily,
which is much less than pediatric doses (2–4 mg/kg daily).
This dose is unlikely to cause any adverse effects in
breastfed infants.

Zanamivir has poor systemic absorption, and it is not likely
to reach the bloodstream of the infant in clinically relevant
amounts. It has been estimated that an exclusively breastfed
5 kg infant would receive about 0.075 mg of zanamivir daily
in breast milk after an inhaled maternal dose of 10 mg,
which is less than 1% of the recommended prophylactic
dose for children.25

CONCLUSION

Pregnant women should be immunized using the
unadjuvanted H1N1 vaccine, although use of adjuvanted
H1N1 vaccine is not likely to be a concern. Therefore, if
there is active H1N1 influenza infection in the community
and unadjuvanted vaccine is unavailable, then pregnant
women and their health care providers should consider use
of the adjuvanted H1N1 vaccine, because pregnant women,
especially those in the second half of pregnancy, are at
increased risk of health and pregnancy complications.
Breastfeeding mothers should be vaccinated with the
adjuvanted H1N1 vaccine in order to protect themselves
and their infants.

For treatment or chemoprophylaxis during the current
H1N1 influenza pandemic, oseltamivir is the drug of choice
because there is more evidence for its safe use in pregnancy.
Zanamivir can be used if necessary, although there is less
evidence for its safety in pregnant women. Neither drug
appears to affect the growth and development of the fetus,
although ongoing data collection is important. Both
oseltamivir and zanamivir are considered to be compatible
with breastfeeding.
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