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The U.S. Center for Disease Control and Prevention (CDC) and American College of Obstetricians and
Gynecologists (ACOG) have recommended that the inﬂuenza vaccination be given to pregnant women
who are in the high-risk group of inﬂuenza infection. However, because to date there is little data on
the inﬂuenza vaccine use in pregnant women and the safety for pregnant women in Japan has not been
well studied, the inﬂuenza vaccination during pregnancy has not been recommended. However, following reports of severe cases of inﬂuenza, including death, among pregnant women in other countries
during the inﬂuenza A (H1N1) pandemic in 2009, the limitations regarding the vaccination for
pregnant women listed in the Japanese inﬂuenza vaccine package insert have been relaxed, and the
Japanese government has expressed the recommendation for pregnant women to have the inﬂuenza A
(H1N1) 2009 vaccine. We investigated 416 pregnant women who were vaccinated by the inﬂuenza A
(H1N1) 2009 vaccine, and 716 non-vaccinated pregnant women from 2009 through 2010, in order to
evaluate the safety of the inﬂuenza A (H1N1) 2009 vaccination during pregnancy in Japan. No signiﬁcant association between the inﬂuenza A (H1N1) 2009 vaccination and miscarriages, stillbirths, malformations, emergency cesareans, premature delivery or low birthweight infants was observed. Our study
indicated the safety of inﬂuenza A (H1N1)2009 vaccination during pregnancy.
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contact infection of a virus; it has been reported that

Introduction
Examples of pandemics of inﬂuenza during the

the inﬂuenza infection during pregnancy is readily

20th century include Spanish ﬂu (H1N1) from 1918

elicits complications and is easily aggravated 3-5). The

to 1919, Asian ﬂu (H2N2) from 1957 to 1958, and

inﬂuenza pandemic of swine origin, which stemmed

Hong Kong ﬂu (H3N2) from 1968 to 1969. It was

from Mexico in the spring of 2009, quickly spread

reported that the mortality rate of pregnant women

worldwide, just as the inﬂuenza pandemics which

was higher than that of the general population in the

have occurred in the past. At the outbreak of

1,2)

. Inﬂuenza

pandemic inﬂuenza A (H1N1) 2009 in Japan, there

is a respiratory tract infection spread by droplets

were more than 20 million inﬂuenza A (H1N1) 2009

from the respiratory tract of the infected patient and

patients. However, it is noteworthy that only 198

pandemics of Spanish ﬂu and Asian ﬂu
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death cases have been reported nationwide and no

countries 20), inﬂuenza vaccination during pregnancy

death case among pregnant women was reported in

in Japan has not been recommended. However,

6)

Japan . Although there was no death and very few

following reports of death and serious cases of

serious cases among inﬂuenza A (H1N1) 2009

inﬂuenza infection during pregnancy at the outbreak

infected pregnant women in Japan, cases of death or

of pandemic inﬂuenza A (H1N1) in 2009, the

serious cases among inﬂuenza A (H1N1) 2009

description in the package insert of the inﬂuenza

infected pregnant women were reported in other

vaccines approved in Japan stating "Do not vaccinate

countries7-9). This may be because the prompt

in principle" was deleted and the description

administration of anti-inﬂuenza medicine in Japan in

included the following new addition: "A small sample

the early stage following inﬂuenza diagnosis was

size study reported that the incidence of congenital

eﬀective.

anomaly in newborns of vaccinated pregnant women

It has been reported that oseltamivir and zanamivir

was not higher than that of the spontaneous

are eﬀective for the treatment of inﬂuenza A (H1N1)

incidence rate". Subsequently, the Japanese

2009 viruses 10) and both drugs are safe for the fetus

government policy regarding the inﬂuenza

with administration during pregnancy11). The

vaccination during pregnancy was changed as

eﬀectiveness and safety of use during pregnancy of

ment ioned above, and inﬂuenza vaccinat ion of

the anti-inﬂuenza drug have been reported, however

pregnant women is now strongly recommended even

prevention with inﬂuenza vaccination before an

in Japan 21) . However, very few reports are available

epidemic season is also very important to study.

on verifying the safety of the inﬂuenza vaccination

Since infect ious diseases can readily become

during pregnancy in Japan.

severe due to lowered immune response during

To evaluate the safety of the inﬂuenza A (H1N1)

pregnancy, the inﬂuenza vaccination is important to

2009 vaccination during pregnancy in Japan, during

prevent inﬂuenza infection. In studies from many

the season from 2009 through 2010, we investigated

other countries on inﬂuenza vaccination during

pregnancy outcome of vaccinated pregnant women

p r e g n a n c y, t h e i n ﬂ u e n z a v a c c i n a t i o n d u r i n g

and non-vaccinated pregnant women.

pregnancy has been shown to have no harmful
eﬀects on fetal development and delivery of the
newborn, and the safety and beneﬁt of an inﬂuenza

Subjects and Methods
１. Subjects

vaccination during pregnancy have been

The study population included all pregnant women

evaluated 12-17). Therefore, the U.S. Center for Disease

and newborns delivered in St. Luke's International

Control and Prevention (CDC) and American College

Hospital (Tokyo, Japan) during October 1, 2009, to

of Obstetricians and Gynecolog ists (ACOG) has

September 30, 2010 (n=1157). A total of 1132 cases

recommended inﬂuenza vaccination to pregnant

were investigated; 24 sets of twins and one set of

women who are one of the high-risk g roups of

triplets were excluded from the study.

inﬂuenza infection 18,19). On the other hand, inﬂuenza
vaccination for pregnant women has not been

２. Study design

recommended in Japan. This is because 1) there are

We performed a retrospective electronic chart

few data available on the safety of inﬂuenza

search from October 1, 2009, to September 30,

vaccinat ion during pregnancy, and 2) the

2010, at St. Luke's International Hospital in Tokyo,

description in the package leaﬂet of the Japanese

Japan.

inﬂuenza vaccine states: "Vaccination of pregnant
women or women who may be pregnant is,

３. Methods

principally, not recommended since the safety of

The age at delivery, clinical history, race, and

vaccination during pregnancy has not been

medicine use during pregnancy were used as basic

established". Similarly, since there are few studies on

informat ion. Among the invest ig ated pregnant

the inﬂuenza vaccine use in pregnant women and

women, the pregnant women who received the

since inﬂuenza vaccination during pregnancy could

inﬂuenza A (H1N1) 2009 vaccine during pregnancy

not be considered securely safe in many European

were deﬁned as the vaccinated group and the

医薬品相互作用研究

Vol.36, No. 1（2012）

41（41）

pregnant women who did not receive the inﬂuenza A

used carbamazepine for epilepsy treatment during

(H1N1) 2009 vaccine during pregnancy were deﬁned

the entire pregnancy period.

as the non-vaccinated group. Vaccination time and
the days of pregnancy at the time of vaccination

n (%)
Age at delivery (years)

were investigated in the inﬂuenza A (H1N1) 2009

20 - 24

7 (0.6)

vaccinated group. We investigated the presence of

25 - 29

95 (8.4)

30 - 34

449 (39.7)

35 - 39

386 (34.1)

40

195 (17.2)

Asthma

56 (5.0)

inﬂuenza A (H1N1) 2009 vaccination during
pregnancy and the following factors: age at delivery,
gestation length, inﬂuenza infection during

Clinical history

pregnancy, the anti-inﬂuenza medicine
administrat ion during pregnancy, miscarriage,
stillbirth, malformation, emergency cesarean section,

Hypertension

5 (0.4)

Diabetes

2 (0.2)

Japanese

1101 (97.3)

Race

premature delivery (under 37 weeks), birthweight

Others

31 (2.7)

and pregnancy-induced hypertension. The inﬂuenza
A (H1N1) 2009 vaccine administered in this study

Table 1 : Characteristics of 1132 pregnant women

w a s " A I n ﬂ u e n z a H A Va c c i n e : H 1 N 1 ( K i t a s a t o
Institute)" (without any adjuvants or preservatives).

２ . Number of vaccination given monthly and average
days of pregnancy at the time of vaccination.

４. Statistical analyses

The vaccination against inﬂuenza A (H1N1) 2009

In order to compare subject characteristics and

in the season from 2009 through 2010 was given to

pregnancy outcome between the inﬂuenza A (H1N1)

the subjects from November 2009 to March 2010;

2009 vaccinated group and the non-vaccinated

59.4% of all vaccination was given in November

group, a chi-square test for comparison of

2009. The average days of pregnancy at the time of

percentage, a t-test and a one-way layout analysis of

vaccination against inﬂuenza A (H1N1) 2009 was

variance (ANOVA) for comparison of average value

179.9 days (Table 2).

was performed. If a statistically signiﬁcant result was
found in the one-way layout analysis of variance, a

Number

test for the honestly signiﬁcant diﬀerence (HSD) of

n (%)

Days of pregnancy
mean ± SD

Tukey was performed. All of the statistics analyses

Nov-2009

247 (59.4)

202.0 ± 53.8

were performed using SPSS software version 18.0

Dec-2009

100 (24.1)

161.5 ± 58.0

(IBM Japan Ltd., Tokyo, Japan); the level of statistical

Jan-2010

43 (10.3)

132.7 ± 43.6

signiﬁcance was p<0.05 in all the statistics analyses.

Feb-2010

18

(4.3)

119.2 ± 31.5

Mar-2010

8

(1.9)

119.1 ± 32.2

416 (100.0)

179.9 ± 60.0

５. Ethical consideration
This study was approved by the Inst itut ional
Review Board (IRB) of St. Luke's International
Hospital.

Results
１. Characteristics of the subjects
Regarding age, 51.3% of the 1132 subjects were

Total

SD : standard deviation.
Table 2 : Number of vaccinations given monthly and
average days of pregnancy at the time of vaccination

３ . Comparison of subjectʼs characteristics and
pregnancy outcome between inﬂuenza A (H1N1)
2009 vaccinated and non-vaccinated groups.

over 35 years old age at the time of delivery. There

There was no statistically signiﬁcant diﬀerence in

was nothing that was particularly frequent seen in

the average age at the t ime of delivery, the

the clinical history of the pregnant woman of

percentage of the subjects who were 35 years and

investigation, and 97.3% of the 1132 subjects were

older at the time of delivery, the percentage of the

Japanese (Table 1).

anamnesis and the percentage of the race between

As for the teratogenic agent use during pregnancy,
only one subject (vaccinated group, no malformation)

the inﬂuenza A (H1N1) 2009 vaccinated group and
the non-vaccinated group.
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The average delivery days was signiﬁcantly longer

４ . Comparison of subjectʼs characteristics and

in the inﬂuenza A (H1N1) 2009 vaccinated group

pregnancy outcome according to the term of

than in the non-vaccinated group (p<0.05) (Table 3).

vaccination in the inﬂuenza A (H1N1) 2009

No statistically signiﬁcant diﬀerence was found

vaccinated group.

among both groups regarding the rate of inﬂuenza

By the term of vaccination in inﬂuenza A (H1N1)

i n f e c t i o n d u r i n g p r e g n a n c y, t h e a n t i - i n ﬂ u e n z a

2009 vaccinated group (n=416), there was no

medicine administrat ion during pregnancy,

statistically signiﬁcant diﬀerence in the average age

miscarriage, stillbirth, malformation, emergency

at the time of delivery and the percentage of the

cesarean sect ion, premature delivery, low

subjects who were 35 and older at the t ime of

birthweight infants, and pregnancy-induced

delivery. The average delivery days for the subjects

hypertension. An average birthweight, in the

who were vaccinated during the third trimester was

inﬂuenza A (H1N1) 2009 vaccinated group was

signiﬁcantly longer than in the subjects who were

signiﬁcantly heavier than that in a non-vaccinated

vaccinated during the second trimester (p<0.05)

group (p<0.05) (Table 4). The anti-inﬂuenza medicine

(Table 5). No statistically signiﬁcant diﬀerence was

which was administered to subjects in both groups

found according to the term of vaccination in the

was Oseltamivir only.

rate of inﬂuenza infection during pregnancy, the
anti-inﬂuenza medicine administration during
pregnancy st illbirth, malformat ion, emergency
cesarean section, low birthweight infant,

Age at delivery (years, mean ± SD)
Age at delivery

35 (n (%))

Gestation length (days, mean ± SD)
Clinical history (n (%))

Vaccinated group

Non-vaccinated group

(n = 416)

(n = 716)

35.6 ± 4.0

35.4 ± 4.4

P value
0.469

211 (50.7)

370 (51.7)

0.757

276.8 ± 10.7

274.5 ± 13.4

0.030

22 (5.3)

34 (4.7)

0.686

Asthma
Hypertension

3 (0.7)

2 (0.3)

0.280

Diabetes

1 (0.2)

1 (0.1)

0.697

Japanese

407 (97.8)

694 (96.9)

0.366

Race (n (%))
SD : standard deviation.
Table 3 : Characteristics of pregnant women in vaccinated and non-vaccinated groups

Influenza infection during pregnancy (n (%))
Anti-influenza medicine administration during pregnancy (n (%))
Miscarriage (n (%))

Vaccinated group

Non-vaccinated group

(n = 416)

(n = 716)

6 (1.4)

9 (1.3)

10 (2.4)

12 (1.7)

0.392

2 (0.5)

6 (0.8)

0.489
0.108

P value
0.793

Stillbirth (n (%))

2 (0.5)

11 (1.5)

Malformation (n (%))

9 (2.2)

14 (2.0)

0.811

41 (9.9)

93 (13.0)

0.116

Emergency cesarean section (n (%))
Premature delivery (<37 weeks, n (%))

18 (4.3)

48 (6.7)

0.100

3017.3 ± 498.2

2916.2 ± 618.4

0.005

Low birthweight infants (<2500g, n (%))

43 (10.3)

91 (12.7)

0.100

Pregnancy-induced hypertension (n (%))

14 (3.4)

26 (3.6)

0.815

Birthweight (g, mean ± SD)

SD : standard deviation.
Table 4 : Pregnancy outcome in vaccinated and non-vaccinated groups
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pregnancy-induced hypertension and the average
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Discussion

birthweight. There was a statistically signiﬁcant

In order to evaluate the safety of the inﬂuenza A

diﬀerence in the rate of miscarriage and premature

(H1N1) 2009 vaccination during pregnancy in Japan,

delivery (p<0.05) (Table 6).

during the season from 2009 through 2010, we

The types of malformations in subjects of

investigated the pregnancy outcome of vaccinated

investigation were as follows in the vaccinated group

pregnant women and non-vaccinated pregnant

and the non-vaccinated group. The malformations in

women. In this investigation, regarding the average

the inﬂuenza A (H1N1) 2009 vaccinated group were

d a y s t o d e l i ve r y, t h e i n ﬂ u e n z a A ( H 1 N 1 ) 2 0 0 9

a case of right accessory ear, vulvar hypertrophy,

vaccinated group was signiﬁcantly longer than that

black nevus, 21 trisomy, hypospadias, aproctia, back

of the non-vaccinated group. As for average

of the head subcutaneous mass, syndactylism, and 18

birthweight, the babies of the inﬂuenza A (H1N1)

trisomy. The malformations in the non-vaccinated

2009 vaccinated group were signiﬁcantly heavier

group were two cases of cleft lip and palate, a case of

than those of the non-vaccinated group. Regarding

paternal uniparental disomy for chromosome 14, 21

the timing of vaccination in inﬂuenza A (H1N1) 2009

trisomy, mandibular congenital tooth, hemangioma,

vaccinated group, the average delivery days in the

walleye, 18 trisomy, black nevus, spina biﬁda,

subjects who were vaccinated during the third

anencephaly, auricle hypoplasia, hypospadias, and

trimester was signiﬁcantly longer than that in the

right accessory ear. All the subjects whose babies

subjects who were vaccinated during the second

had any malformation in the inﬂuenza A (H1N1)

trimester. However, the average delivery days were

2009 vaccinated group had inﬂuenza vaccination in

within the term delivery in the comparison between

the second trimester or later, except for one subject

the vaccination group and non-vaccination group and

(inﬂuenza vaccination at 88 days of pregnancy)

in the comparison of vaccination term in the

whose baby had a hypospadias.

vaccination group.
Regarding the ratio of the low birthweight infants,
no statistically signiﬁcant diﬀerence was found in the

Age at delivery (years, mean ± SD)
Age at delivery

35 (n (%))

1st trimester

2nd trimester

3rd trimester

(n = 43)

(n = 178)

(n = 195)

35.5 ± 4.1

35.8 ± 4.1

35.2 ± 3.8

25 (58.1)

Gestation length (days, mean ± SD)

275.3 ± 15.4

91 (51.1)
275.5 ± 9.7

P value
0.364

95 (48.7)

0.530

278.2 ± 10.3

0.038

SD : standard deviation.

p=0.045
Table 5 : Characteristics of pregnant women according to the vaccination term

1st trimester

2nd trimester

3rd trimester

(n = 43)

(n = 178)

(n = 195)

P value

Influenza infection during pregnancy (n (%))

0 (0.0)

4 (2.2)

2 (1.0)

Anti-influenza medicine administration during pregnancy (n (%))

0 (0.0)

5 (2.8)

5 (2.6)

0.547

Miscarriage (n (%))

2 (4.7)

0 (0.0)

0 (0.0)

<0.001

0.432

Stillbirth (n (%))

0 (0.0)

2 (1.1)

0 (0.0)

0.261

Malformation (n (%))

1 (2.3)

4 (2.2)

4 (2.1)

0.989

Emergency cesarean section (n (%))

2 (4.7)

20 (11.2)

19 (9.7)

0.428

Premature delivery (<37 weeks, n (%))

5 (11.6)

7 (3.9)

6 (3.1)

0.042

Birthweight (g, mean ± SD)

2893.7 ± 757.8

2995.2 ± 504.4

3064.6 ± 410.2

0.093

Low birthweight infants (<2500g, n (%))

6 (14.0)

21 (11.8)

16 (8.2)

0.373

Pregnancy-induced hypertension (n (%))

2 (4.7)

6 (3.4)

6 (3.1)

0.874

SD : standard deviation.

Table 6 : Pregnancy outcome according to the vaccination term
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comparison between the inﬂuenza A (H1N1) 2009

were not statistically diﬀerent compared with those

vaccination group and the non-vaccination group and

of the general population22). Moreover, the

in the comparison of vaccination term in the

prospective cohort study on the adjuvanted split

vaccination group. Therefore, there seemed to be

H1N1 (2009) vaccinat ion for pregnant women

little inﬂuence of the inﬂuenza A (H1N1) 2009

performed in U.K., reported that the risks of

vaccination on the weight of the newborn. Although

spontaneous abortion, congenital anomalies, preterm

there were only a few cases, a statistically signiﬁcant

delivery, low birthweight neonates, and maternal

diﬀerence was observed in the rate of miscarriages

complications were not increased 23) . These reports

according to inoculation term; further investigation

agree with the present report that vaccination

will be necessary on this matter.

against inﬂuenza A (H1N1) 2009 during pregnancy

A statistically signiﬁcant diﬀerence was found
regarding the ratio of premature deliveries, but two

does not raise the risk for the mother's body or the
newborn.

of the ﬁve premature deliveries seen in the ﬁrst

The report following an investigation in U.S. stated

trimester vaccination occurred with

that the ratio of preterm delivery and low

pregnancy-induced hypertension. Therefore, the

birthweight infants were high for the mothers who

possibility that pregnancy-induced hypertension

delivered during hospitalization for inﬂuenza A

inﬂuenced the premature delivery should be

(H1N1) 2009 infection in a season from 2009

considered, and the further investigation will be

through 2010 24) . Therefore, the report emphasized

necessary.

that the vaccination of an inﬂuenza vaccine is

In the inﬂuenza A (H1N1) 2009 vaccinated group

important for pregnant women. Also in Japan, the

and the non-vaccinated group, no statistically

pregnant women are targeted for priority of the

signiﬁcant diﬀerence was found regarding the ratio

vaccination as a high-risk group for inﬂuenza

of malformation, and also no speciﬁc malformation

infection 2 1 ) . In addition, there is a report which

type was seen. Furthermore, all of the eight subjects

describes the diﬀering policies and practices

whose babies had a malformation in the inﬂuenza A

regarding inﬂuenza vaccination for pregnant women

(H1N1) 2009 vaccinated group had inﬂuenza

in each country in Europe25). The report has

vaccination in the second trimester or later, except

considered that the diﬀerences in pandemic

for one subject whose baby had a hypospadias and

vaccination policy and practice from country to

who had inﬂuenza vaccination at 88 days of

country might explain the variation in perceptions of

pregnancy. Because there was no speciﬁc type of

vaccine eﬃcacy and safety, the vaccination campaign

malformation and teratogenesis did not concentrate

system, and operational issues related to vaccine

in the ﬁrst trimester which is highest teratogenic risk

manufacturing and procurement.

t e r m d u r i n g p r e g n a n c y, t h e p o s s i b i l i t y o f t h e

Regarding the campaign of the vaccination of

teratogenic risk rise to the fetus with inﬂuenza A

pregnant women in Japan, positive vaccination has

(H1N1) 2009 vaccination during pregnancy is

come to be recommended by the announcement of

considered to be a low risk.

t h e M i n i s t r y o f H e a l t h , L a b o u r a n d We l f a r e i n

Although there are very few reports on inﬂuenza A

November 2009 which states that there is no report

(H1N1) 2009 vaccination of pregnant women in

of increased risk of miscarriage or congenital

Japan other than the present report, there are some

anomaly to date, even if an inﬂuenza vaccine is

reports being published overseas. In France, during

administered during pregnancy 21). The problem with

the inﬂuenza A (H1N1) pandemic in 2009, the

the operative aspect in conjunction with vaccine

inﬂuenza A (H1N1) 2009 vaccination for pregnant

production and the procurement in Japan, there has

women was recommended by the French Health

been an experience whereby the vaccine quantity ran

authorities as in Japan, and the vaccination was

low during the new inﬂuenza pandemic during 2009

a d m i n i s t e r e d . I n t h e p r o s p e c t i ve s t u d y o n t h e

through 2010. Therefore, the development of a

inﬂuenza A (H1N1) 2009 vaccination for pregnant

stable supply system of vaccine will be indispensable

women performed in France, the risks of maternal

together w ith the accumulat ion of further safe

conditions, malformations and neonatal condition

information for vaccination promotion for pregnant
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women in Japan.
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78, 1172-1175, 1959.

As for the safety of the inﬂuenza A (H1N1) 2009

3) Neuzil KM, Reed GW, Mitchel EF, Simonsen L,

vaccination during pregnancy, no increase in clinical

Griﬃn MR: Impact of inﬂuenza on acute

risk to pregnancy outcome with the vaccination was

cardiopulmonary hospitalization in pregnant

recognized by this investigation. However, as for the

women. Am J Epidemiol, 148, 1094-1102, 1998.

vaccination against inﬂuenza A (H1N1) 2009 during

4) Irving WL, James DK, Stephenson T, Laing P,

the ﬁrst trimester and the association of miscarriage

Jameson C, Oxford JS, Chakraverty P, Brown DW,

a n d p r e m a t u r e d e l i ve r y, f u r t h e r i nve s t i g a t i o n

Boon AC, Zambon MC: Inﬂuenza virus infection

including a larger number of cases will be necessary.

in the second and third trimesters of pregnancy:

It is thought that this data might serve as a positive
basis to support the safety of recommendation of

a clinical and seroepidemiological study. BJOG,
107, 1282-1289, 2000.

vaccination for inﬂuenza A (H1N1) 2009 for

5) Hartert TV, Neuzil KM, Shintani AK, Mitchel EF Jr,

pregnant women, as the concept of positive

Snowden MS, Wood LB, Dittus RS, Griﬃn MR:

vaccination recommendation for pregnant women

Maternal morbidity and perinatal outcomes

had not been veriﬁed to date, due to the scarcity of

among pregnant women with respiratory

data on safety for pregnant women. There are the

hospitalizations during inﬂuenza season. Am J

following study limitations: this data is only from

Obstet Gynecol, 189, 1705-1712, 2003.

one establishment in Japan and delivery for women

6) Sugaya N, Shinjoh M, Mitamura K, Takahashi T:
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