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SUMMARY: The present study aimed to compare the main features of infection with pandemic in-
fluenza A virus in pregnant and nonpregnant women admitted to hospitals in Spain during the first
waves of the 2009-2010 influenza pandemic. This was a prospective (November 2009 to June 2010),
multicenter observational study. All cases were women of reproductive age who had not been vaccinated
against seasonal or pandemic influenza A. Influenza infection was confirmed by reverse transcription-
polymerase chain reaction (RT-PCR). The sociodemographic and clinical data of all cases were re-
viewed. A total of 219 inpatients, including 49 pregnant women and 170 nonpregnant women, were en-
rolled in the study upon admission to participating hospitals. The most substantially different symptoms
between the groups were respiratory distress and unilobar consolidation, both of which were more fre-
quent among nonpregnant women. Antibiotics and systemic corticosteroids were more frequently used
in nonpregnant women; however, there were no differences in the rates of treatment with antivirals. Our
findings indicated that the compared with nonpregnant women, pregnant women in this study did not
have significantly different symptoms and were not at increased risk of complications from pandemic
influenza virus infection.

INTRODUCTION

In May 2009, the second documented death caused by
a novel virus strain, the influenza A (HINI1)pdmO09
virus, occurred in a previously healthy pregnant
woman in the United States (1,2). The influenza A
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(HIN1)pdmO9 virus quickly spread to all continents,
and Spain was the first European country to report a
case of pandemic influenza (3). According to the World
Health Organization (WHO) (4-6), pregnant women
were at increased risk for complications from the new



influenza A virus, which led to recommendations that
this population should be hospitalized upon infection
with the new viral strain. Early findings specific to the
2009 pandemic demonstrated that pregnant women
were not only disproportionately admitted to hospitals
but also represented an above-average proportion of in-
fluenza-related deaths (7). In addition, it was noted that
among patients who acquired this infection, pregnant
women were approximately 4-5 times more likely to de-
velop severe disease than nonpregnant women (8). Since
then, our knowledge about influenza infection during
pregnancy has greatly expanded with regard to both
diagnostic and treatment information, and much more
attention has been focused on the issue of influenza
in pregnancy (9-11).

Although the severity of this illness ranges from mild
to severe, little has been reported on how this infection
affects pregnant women globally rather than individual-
ly (2,12). Before the emergence of the influenza A
(HIN1)pdmO9 virus, much of what we knew about in-
fluenza in pregnant women was based on indirect evi-
dence, including studies that used acute respiratory
hospitalizations during the influenza season as a proxy
for influenza illness (7,11,13,14) and case series of preg-
nant women from previous pandemics who were not
necessarily representative of all pregnant women with
influenza (15-17).

The U.S. Centers for Disease Control and Prevention
(CDC) subsequently developed prevention, treatment,
and control recommendations for pregnant women in
the event of an influenza pandemic (18,19). During the
pandemic (20), experts debated the most appropriate
treatments for use in pregnancy; however, limited data
were available at that time (21-23).

Since then, several studies (11,13,14) have shown that
pregnant women accounted for a greater proportion
of morbidity and mortality from influenza A
(HIN1)pdmO9 virus infection than the general popula-
tion. Moreover, the increased severity of infection in
pregnant women with this virus than in the general
population has been documented carefully and consis-
tently in a wide variety of clinical settings (24). Unfor-
tunately, most of these analyses have compared preg-
nant women with the general population rather than
with more appropriate control groups such as nonpreg-
nant women of a similar age. In fact, a thorough litera-
ture search did not yield any studies comparing influen-
za A (HIN1)pdmO09 infection between pregnant and
nonpregnant women of the same age who were hospital-
ized.

The present study aimed to describe the major fea-
tures of infection with influenza A (HIN1)pdmO09 virus
in nonvaccinated pregnant women compared with those
in nonvaccinated nonpregnant women of the same age
range who were hospitalized in Spain during the first
waves of the 2009-2010 influenza pandemic. We spe-
cifically tested the hypothesis underlying the initial
recommendation of hospitalizing pregnant women who
became infected with the pandemic virus, i.e., pregnant
women are at an increased risk for complications and
more severe development of the disease than nonpreg-
nant women. We only included nonvaccinated women
in the study because the influenza vaccine may alter the
clinical features of the disease. The findings of our
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study may be beneficial for informing prevention and
control strategies of novel A (HIN1)pdm09 influenza
viruses and possibly other influenza virus strains during
pregnancy.

MATERIALS AND METHODS

Procedures: The present study was part of a multi-
center matched case-control study of influenza A
(HIN1)pdmO9 infection that was conducted in 28
hospitals in 7 autonomous Spanish communities
(Catalonia, Andalusia, Madrid, Basque Country,
Valencian Community, Castile and Ledn, and Navarre)
between November 1, 2009 and February 28, 2010 (25).

Participants: In total, 1,165 women between 15 and
44 years of age (1) visited the participating hospitals
during the study period with an infection with influenza
A (HIN1)pdmO9 virus that was confirmed by reverse
transcription polymerase chain reaction (RT-PCR) as-
says. Of these, 219 women were hospitalized for more
than 24 h, including 49 women who were pregnant at
the time of hospitalization and 170 nonpregnant wo-
men. None of these 219 women had been vaccinated
against seasonal or pandemic influenza virus during that
season; therefore, all were enrolled in the study.

Data confidentiality and ethical issues: The study was
conducted in accordance with the requirements of the
Ethics Committees and data inspectorates of the par-
ticipating regions. All the women enrolled in the study
signed an informed consent approved by the Ethics
Committees of the participating hospitals.

Variables: The recruitment questionnaire for preg-
nant women consisted of items assessing demographic
variables (e.g., age, weeks of gestation, racial/ethnic
status, country of birth); social factors (e.g., employ-
ment status, education level); and behavioral variables
(e.g., method of preventing infection use of alcohol-
based hand sanitizers, living conditions, number of co-
habitants and size of living area, smoking habits, occu-
pation, travel prior to influenza infection). We also
gathered information regarding medical conditions
(personal care, daily activities, and clinical background,
e.g., obesity, asthma, pneumonia, diabetes, chronic ob-
structive pulmonary disease, renal failure, arterial hy-
pertension, chronic cardiovascular disease, heart fail-
ure, disabling neurological disease, human immunode-
ficiency virus infection); illness-induced limitations
(e.g., mobility, personal care, daily activities); and prior
medical care (e.g., previous admission with HIN1-infec-
tion, days of hospitalization, initial diagnostic results,
length of hospitalization, treatment, and complications
during hospitalization). The same variables were record-
ed for nonpregnant women (referred to also as ‘‘con-
trols’’ in the ensuing text), except for those related to
pregnancy. The medical conditions were retrieved from
the patients’ medical records, and the remaining varia-
bles were obtained from face-to-face or telephone inter-
views with the patients.

Statistical analysis: All data were entered and ana-
lyzed using the SPSS version 19 software program. Chi-
square tests were performed to compare differences be-
tween pregnant and nonpregnant women, and normally
distributed continuous variables between pregnant and
nonpregnant women were compared by means of #-
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tests. P-values < 0.05 were considered to be statistically
significant.

RESULTS

Table 1 shows the demographic characteristics of
pregnant women (n = 49) and nonpregnant women (n
= 170) infected with pandemic influenza virus who
were admitted to participating hospitals in Spain during
the study period. The groups differed significantly (P
< 0.001) in their age distributions, with more pregnant
women in the <20 and 30-34 years groups and more
nonpregnant women in the 20-29 and >34 years
groups. More than 75% of the pregnant women with in-
fluenza infection during the present study were in their
third trimester (weeks 26-40) of pregnancy. Significant
differences between the groups were also found with
regard to ethnicity (more minority ethnic groups were
represented among pregnant women) and education lev-
el (a larger proportion of pregnant women had ad-
vanced education). There were no differences in smok-
ing habits or in the proportion of women in each group
who had been vaccinated against seasonal influenza in
the previous year; the proportion was low (around 7%)
as expected for this age group. Similarly, the women did
not differ significantly with regard to occupation,
although a higher proportion of the infected pregnant
women worked in the healthcare industry.

One particular preventing infection measure showed
significant differences (P = 0.003) in frequency be-
tween cases and controls: the use of a respiratory mask
was considerably more common among nonpregnant
women (65.7%) than among pregnant women (34.3%).
Most women in both the groups had received informa-
tion about the use of influenza prevention measures
(87.0% of nonpregnant women, 83.7% of pregnant
women), a minority washed their hands more than 10
times a day (24.6% of nonpregnant women, 35.4% of
pregnant women), and the majority never used alcohol-
based sanitizers (64.8% of nonpregnant women, 51.1%
of pregnant women).

No significant differences were observed between
pregnant and nonpregnant women with regard to hous-
ing conditions, including the number of cohabitants and
the size of living quarters. Interestingly, pregnant wo-
men were significantly more likely to report having
traveled before getting sick (12.2%) than nonpregnant
women (3.5%) (P = 0.019). All the 6 nonpregnant
women who had traveled before developing pandemic
influenza infection were of white ethnicity, while of the
6 pregnant women who had traveled, 5 were Caucasian
and 1 was Arabian.

Table 2 summarizes the study subjects’ underlying
medical conditions. One statistically significant differ-
ence was observed between the groups when asked to
self-evaluate the occurrence of problems with personal
care prior to contracting influenza (P = 0.009): preg-
nant women reported significantly fewer problems
(100% reported ‘‘no problems’’) than nonpregnant
women (84.1%). The groups did not differ significantly
with regard to self-reported difficulty in performing ac-
tivities of daily living before the onset of illness (11.1%
of pregnant women and 19.3% of nonpregnant women
reported ‘‘some problems’’). No significant differences
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Table 1. Demographic and sociological characteristics of hospi-
talized women infected with influenza A (HIN1)pdmO09 virus in
Spain (2009-2010)

Nonpregnant  Pregnant P2
(%)M (%)M
Total no. 170 49
Age group (yr)
<20 20 (11.8) 14 (28.6)
20-29 70 (41.2) 3 (6.1)
30-34 19 (11.2) 19 (38.8) 0.001
>34 61 (35.9) 13 (26.5)
Trimester of pregnancy
First (weeks 1-12) — 4 (8.2)
Second (weeks 13-25) — 8 (16.3)
Third (weeks 26-40) — 37 (75.5)
Ethnicity
Caucasian 140 (83.8) 36 (73.5)
Romanian 2(1.2) 0 (0)
Hispanic 20 (12.0) 8 (16.3)
Arabian or north African 5(3.0) 2 (4.1)
Other 0 (0.0) 3(6.1) 0.017
Education level
No/primary studies 59 (36.4) 4 (8.2)
Secondary/superior 103 (63.6) 45 (91.8) <0.001
Smoking habits
Non-smoker 110 (70.5) 32 (65.3)
Smoker 34 (21.8) 11 (22.4) 0.596
Former smoker 12 (7.7) 6 (12.2)
2008-09 vaccine 13 (7.6) 3 (6.1) 0.685
Prevention
Information 147 (87.0) 41 (83.7) 0.554
Use of mask 46 (65.7) 24 (34.3) 0.003
Hand-washing (frequency)
1-4 64 (38.3) 11 (22.9)
5-10 62 (37.1) 20 (41.7) 0.112
>10 41 (24.6) 17 (35.4)
Use of alcohol solutions
Never 105 (64.8) 24 (51.1)
Occasionally 27 (16.7) 10 (21.3) 0.362
Frequently 19 (67.9) 9 (19.1)
Always 11 (6.8) 4 (8.5)
Housing conditions
No. of cohabitants
0 4 (2.9 0 (0)
1-2 24 (14.5) 14 (29.2)
3-5 123 (74.5) 31 (64.6) 0.077
6-8 14 (8.5) 2 (4.2)
=9 0 (0) 12.1)
Area (m?)
<50 6 (3.9 4 9.1
51-70 43 (27.7) 9 (20.5)
71-100 73 (47.1) 18 (40.9)
101-120 10 (6.5) 7 (15.9) 0.364
121-150 8(5.2) 4 (9.1
=151 15 (9.7) 2 (4.5)
Occupation
Non health-related 95 (55.9) 23 (46.9) 0.093
Health worker 6 (3.5) 4 (8.2) 0.158
Self-worker 19 (11.2) 6 (12.24) 0.835
Unemployed 69 (40.6) 22 (44.9) 0.589
Travel before HIN1 6 (3.5) 6 (12.2) 0.019

D: Percentages are referred to the actual number of responses/
data for each group.
2): Chi-square test.



Table 2. Underlying medical conditions of hospitalized women

Table 3. Symptoms at presentation in hospitalized women in-

infected with influenza A (HIN1)pdmO9 virus in Spain fected with influenza A (HIN1)pdmO9 virus in Spain
(2009-2010) (2009-2010)
Nonpregnant Pregnant P2 Nonpregnant Pregnant
(%) (%) %)/ (%)V/ pP?
Mean £+ SD Mean + SD
Background
Personal care Mobility
No problem 101 (84.16) 40 (100) In bed 43 (25.3) 8 (16.3)
Daily activity Some problems 32 (18.8) 10 (20.4)
No problem 117 (80.68) 40 (88.88) Personal care
A problem 28 (19.31)  5(11.11) 0.577 No problem 81 (74.7) 34693 010
Clinical background A problem 54 (318) 10 (204)
Obesity 19 (65.5) 10 (34.5) 0.061 Daily activity
Asthma 38(22.5)  6(12.2) 0.116 No problem 51 (30.0) 26(33.1) sy
Pneumonia (<2 years ago) 19 (14.6)  2(4.9) 0.098 A problem 56 (32.9) 11 (22.4)
Diabetes 10 (59) 1 (20) 0.275 Temperature (fever) 162 (964) 47 (959) 0.868
Renal failure/nephritic syndrome 3(1.8) 2(4.1) 0.342 Cough 144 (86.7) 40 (81.6) 0.371
Arterial hypertension 8§(4.8)  1(2.1) 0.406 Malaise 103 (78.6) 3380.5  0.798
Chronic cardiovascular disease 5 (3.0) 0 (0) 0.222 Days of malaise 4.02 + 3.71 233 +£1.89  0.011
Heart failure 4.4 0 (0) 0.277 Respiratory distress 105 (64.4) 19 (40.4) 0.003
Neurological disease 2(12)  12.0) 0.654 Days of respiratory 4.14+3.63 3.3 +222  0.195
AIDS/HIV infection 3(1.8) 12.1) 0.889 Headache §7 (53.0) WG 0614
Footnotes are in Table 1. Days of headache 3.88 + 3.75 2.61 = 2.00 0.112
COPD, chronic obstructive pulmonary disease. Myalgia 64 (50.8) 23 (56.1) 0.555
Days of myalgia 4.13 £ 4.11 2.65 £1.96 0.111
Hypoxemia 47 (39.5) 5(12.5) 0.002
were observed between pregnant and nonpregnant wo- Days of hypoxemia 3.83£2.76  2.40 x 1.67  0.240
men with regard to clinical background prior to infec- Rhinorrhea 43339 16 (39.0) ~ 0.547
tion with influenza A (H1N1)pdmO9 virus, although Days of rhinorrhea 3.33£265  2.56+ 193 0.286
nonpregnant women noted a slightly higher prevalence Odynophagia . 35(27.6) 15385  0.194
of certain pathologies. For example, obesity was more Days of odynophagia 405£3.13 233 =198 0.051
prevalent in the nonpregnant group than in the pregnant Vomiting » 3023.6) 7a7.D) - 0.379
group (65.5% vs. 34.5%), although the difference was Days of vomiting 431£5.57  3.43£2.50  0.634
not statistically significant (P = 0.061). Un1lob.a'r cc?nsF)lldatlon 26 (21.3) 2(5.9) 0.038
A comparison of symptoms developed as a result of In.terstltlal infiltrate 24 (19.0) 6 (17.6) 0.853
pandemic influenza A virus infection is presented in Diarrhea 1264 303 0.677
Table 3. No statistically significant differences were ob- Days of diarrhea 3:0+£361  2.67+0.57  0.106
served between pregnant and nonpregnant women with Pleural effusion 8(6.3) 0©) 0.132
regard to self-declared mobility limitations caused by Consciousness alteration 76:6) 1e4 0.417
the illness (P = 0.209), although 16.3% of pregnant B?g’rigggonsmousness 4.09 + 2.94 2.0 £ 0.0 —
women and 25.3% of nonpregnant women reported Seizures 7 4.3) 1 2.0) 0.464
that they needed‘to stay in bed. X . Days of seizures 3.44 + 1.81 5+0.0 —
When the subjects were asked about their ability to Pneumothorax 10.8) 0 (0) 0.602

perform personal care and daily activities once they had
contracted influenza infection, statistically significant
differences were found between pregnant and nonpreg-
nant women with regard to personal care (P = 0.010),
and borderline significant differences (P = 0.054) were
observed with regard to daily activities, with nonpreg-
nant women reporting more limitations in both areas.
Self-reported challenges with personal care and daily ac-
tivities in both the groups were twice as frequent as
those reported before influenza infection (Table 2).
The symptoms characterizing seasonal influenza that
were reported by pregnant and nonpregnant women
were essentially the same, with the exception that non-
pregnant women experienced significantly higher rates
of respiratory distress (64.4% vs. 40.4%, P = 0.003),
hypoxemia (39.5% vs. 12.5%, P = 0.002), and uni-
lobar consolidation (21.3% vs. 5.9%, P = 0.038) than
pregnant women. Similarly, subjects’ reported duration
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Footnotes are in Table 1.

of symptoms generally indicated a worse course of the
disease in nonpregnant women than in pregnant wo-
men, with statistically significant differences being ob-
served in the duration of fever, malaise, hypoxemia,
and odynophagia.

No pregnant women required hospitalization before
being infected by the pandemic influenza virus, whereas
2 nonpregnant women required hospitalization before
the infection (Table 4); this difference was not statisti-
cally significant (P = 0.446). Most women Visiting
hospitals with pandemic influenza infection required
subsequent hospitalization, and there were no sig-
nificant differences between pregnant and nonpregnant
women (87.7% vs. 87.7%). Despite a slight trend
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Table 4. Medical care and treatment in hospitalized women
infected with influenza A (HIN1)pdmO9 virus in Spain
(2009-2010)

Nonpregnant Pregnant

(%)D @ P
Medical care
irlel\\}llolilrslflelgtsiglrtal admission with 2(1.2) 0(0.0) 0.446
Days of hospitalization
<3 52 (33.1) 24 (55.8)
4-7 66 (42.0) 13 (30.2)
8-14 28 (17.8) 5 (11.6) 0.458
15-21 5@3.2) 0 (0.0)
22-30 2 (1.3) 12.3)
>31 4(2.5) 0 (0)
Initial diagnostic
Primary care 63 (37.1) 13 (26.5) 0.078
Home care 3 (1.8) 2 (4.1) 0.109
Occupational medical care 0 (0.0) 1(2.0) 0.057
Hospital emergency unit 44 (25.9) 6 (12.2) 0.027
Emergency primary care 23 (13.5) 5(10.2) 0.677
Treatment
Antibiotic 95 (73.1) 16 (39.0) 0.001
Systemic corticosteroids 44 (38.3) 2 (4.9 0.001
Anti-inflammatory antipyretic 96 (76.2) 33 (80.5) 0.569
Antiviral 112 (65.9) 34 (69.4) 0.623
Oseltamivir 110 (98.2) 32 (94.1) 0.840
Other 2 (1.8) 2(5.9) —

Footnotes are in Table 1.

toward shorter inpatient stays among pregnant women,
there were no statistically significant differences (P =
0.458) in the length of hospitalization between the 2
groups.

After the initial examination, 37.1% of nonpregnant
women and 26.5% of pregnant women were referred to
primary care; however, this difference was not statisti-
cally significant (P = 0.078). The only significant
difference in destination between the 2 groups was
found in subsequent referrals to emergency units (P =
0.027), where 25.9% of nonpregnant women and only
12.2% of pregnant women were addressed (Table 4).

There were significant differences between groups
with regard to the proportion of influenza-infected
women who were treated with antibiotics (73.1% vs.
39.0%, P < 0.001) and systemic corticosteroids (38.3%
vs. 4.9%, P < 0.001). However, no differences were
observed in the rates of treatment with anti-inflammato-
ry antipyretics (76.2% vs. 80.5%, P = 0.569) and an-
tiviral drugs (65.9% vs. 69.4%, P = 0.623), among
which oseltamivir was the most commonly used treat-
ment in both the groups (98.2% vs. 94.1%, P = 0.840).

DISCUSSION

In the present study, we analyzed differences between
pregnant and nonpregnant women aged 15-44 years
who were hospitalized in Spain between November 1,
2009 and February 28, 2010 because of influenza A
(HIN1)pdmO09 infection. The results showed that preg-
nant women in Spain who were hospitalized with pan-
demic influenza virus infection during the study period
were mainly in the third trimester of pregnancy and that
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compared with nonpregnant women, they were young-
er, had a higher proportion of non-Spanish origin, had
a higher education level, and were more likely to report
traveling before the onset of influenza symptoms. Preg-
nant women had fewer difficulties with personal care
than nonpregnant women both before and during in-
fluenza infection; however, with regard to daily activi-
ties, pregnant women had fewer problems prior to ill-
ness than nonpregnant women; however, the rate of
problems during the influenza episode was similar.

The medical records of nonpregnant women in the
present study showed a higher incidence of obesity and
pneumonia than those of pregnant women. Fever was
the most common symptom of influenza infection;
however, nonpregnant women experienced it longer
than pregnant women; the same was true for malaise.
Pregnant women also showed less hypoxemia and uni-
lobar consolidation. They required approximately the
same hospitalization rate as nonpregnant women;
however, they were less frequently referred to emergen-
cy units and were administered fewer drugs.

All of aforementioned results suggest that compared
with nonpregnant women, pregnant women in Spain did
not have an increased risk of complications from in-
fluenza A (HIN1)pdmO9 virus infection. This finding is
inconsistent with the notion that pregnant women were
more likely than other population groups to suffer se-
vere complications. Moreover, none of the pregnant
women enrolled in the present study died or required in-
tensive care as a consequence of pandemic influenza in-
fection.

The present study included pregnant subjects who
were hospitalized for pandemic influenza infection in all
3 trimesters of pregnancy; however, a substantially
higher proportion of pregnant women in our subject
pool was in the third trimester. Similar results have been
reported from other studies of seasonal (13,14) and pan-
demic influenza (2,11). These findings suggest that the
risk of contracting influenza infection may be higher in
the third trimester of pregnancy.

The attenuated severity of influenza A (HIN1)pdm09
virus infection in pregnant women compared with non-
pregnant women that we found in the present study is in
apparent contradiction with several previous studies
(1,26-28). One possible explanation for these results is
as follows: as in the case of most influenza patients, the
majority of the pregnant women (94.1%, 32/34) and the
nonpregnant women (98.2%, 110/112) in our patient
population were treated with oseltamivir. This is the
primary variable that differentiates our study results
from others; however, additional factors such as early
or delayed treatment (27,29) could also help explain
these conflicting results (1). However, we should also
point out that nonpregnant women were often treated
with antibiotics (73.1%), unlike pregnant women
(39%); it is likely that pregnant women did not require
antibiotics because they were diagnosed with influenza
A (HIN1)pdmO9 virus.

In 2009, vaccination against seasonal influenza was
available in Spain beginning in late September and for
pandemic influenza beginning in mid-November. There-
fore some people received 1 or the other or both or
none. To minimize the confounding effect of different
vaccination regimens, we considered only nonvaccinat-



ed women in the present study. Moreover, only those
cases with laboratory-confirmed infection with influen-
za A (HIN1)pdmO09 virus were included in the present
study.

Our data show that the demographic features of preg-
nant and nonpregnant women attending hospitals in
Spain because of influenza A (HIN1)pdmO09 infection
were largely similar. The most remarkable differences
were found in the age distribution, ethnicity, education
level, and travel history prior to infection. We also ob-
served that the duration of symptoms prior to seeking
healthcare among pregnant women was much shorter
than among nonpregnant women. This finding may be
attributable to the pregnant woman’s heightened con-
cern about their health because of the possible conse-
quences of the illness on their fetuses. Unfortunately,
the delay in reporting to the hospital that was observed
among the nonpregnant women in our study resulted in
more clinical complications, an increased need for
hospital emergency care, and the increased use of drugs.

The differences in the age distribution between the 2
groups were mainly due to the low proportion of preg-
nant women in the 20-29 years group (6.1%) and the
high proportion in the less than 20 years group (28.6%).
This younger group appears to have been over-
represented in the present study because only 2.4% of
births in Spain in 2010 occurred to mothers in this age
group (30). The high proportion of younger women in
the pregnant group may indicate a higher risk for in-
fluenza infection in this age group or it may be the result
of excessive medical attention to these young women
during pregnancy. Moreover, both of these hypotheses
may be involved, and they should not be considered
mutually exclusive. On the other hand, the 20-29 years
group is most likely underrepresented in our study sam-
ple because mothers in this age group accounted for
29.7% of births in Spain in 2010 (30). Optimal physical
and medical conditions in this age group may explain
the observed deviation and low incidence of influenza
infection requiring inpatient care in this population.
However, sporadic cases, including the first death in
Spain from pandemic influenza, fell into this age cate-
gory and received much media attention.

Several previous studies (26) have noted differences in
the severity of influenza infection depending on the
ethnic background, with minorities tending to be over-
represented in the more severe groups. In the present
study, more pregnant women of foreign origin than
nonpregnant women sought hospital care as a result of
pandemic influenza infection, which may be explained
by better medical coverage of pregnant women, regard-
less of their economic or immigration status.

Secondary changes occur in the immune system dur-
ing pregnancy. The body shifts from a cell-mediated to
a humoral-based immune response and becomes some-
what immunocompromised, which increases suscepti-
bility to influenza virus and may be responsible for
more severe complications associated with influenza in-
fection (31,32). Therefore, prevention measures are par-
ticularly important for pregnant women. A majority of
women in both the study groups reported having
received information about measures to prevent infec-
tion by pandemic influenza. Nevertheless, the propor-
tion of women adopting any of these protective meas-
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ures was very low in both the groups. Apparently,
prevention campaigns in Spain at this time were rather
effective in delivering the message of how to prevent in-
fluenza infection; however, they were much less success-
ful in convincing individuals to change their behaviors
accordingly.

When it became available, vaccination was an essen-
tial component of the public health response to influen-
za A (HIN1)pdmO09 (33) and Spain guidelines placed
pregnant women in a high-priority group for receiving
of influenza A (HIN1)pdmO09 vaccine (34). The low lev-
el of use of influenza A (HIN1)pdmO9 vaccine in preg-
nant women in Spain was similar to that in other coun-
tries (35) and it is disconcerting and has important im-
plications for future pandemic influenza vaccination
planning with special interest in pregnant women. In ad-
dition to the protection provided to mothers, influenza
vaccination also seems to provide benefit to the infant
(27,36,37).

No significant differences were observed between
pregnant and nonpregnant women with regard to living
conditions, employment, and smoking habits. With
regard to the indoor environment (number of people liv-
ing together and size of living area), daily activities, and
the impact of job duties on health, no significant differ-
ences were observed between pregnant and nonpregnant
women. Therefore, our study did not identify any risk
factors for influenza infection that could be targeted for
increasing prevention.

From analysis of self-evaluated health conditions be-
fore the development of influenza infection, it can be
observed that pregnant women reported to be in a better
condition than nonpregnant women. However, the clin-
ical manifestations of the infection did not reveal differ-
ences between the 2 groups, apart from respiratory dis-
tress, hypoxemia, and unilobar consolidation. These 3
symptoms were significantly more prevalent among
nonpregnant women. The main complications in both
the groups were respiratory tract disease and exacerba-
tion of underlying conditions with the former being
most common. This could be because during pregnancy,
physiological changes occur in the cardiovascular and
respiratory systems, particularly during the second and
third trimesters. With the progression of pregnancy, a
woman’s diaphragm is pushed upward, resulting in
decreased lung capacity, which makes respiratory dis-
ease in pregnant women more dangerous (12).

Influenza infection can result in severe limitations on
self-care and daily activities for both pregnant and non-
pregnant women; however, no differences were ob-
served between the 2 groups in this regard. This may
result in part from sample bias because only women ad-
mitted to hospitals were considered in the present study.
In fact, most of these women (approximately 87% in
both the groups) required subsequent hospitalization,
an indication of the severity of their infection at the time
they visited the hospital.

Underlying diseases did not differ between pregnant
and nonpregnant women, except for obesity, a finding
similar to those of other studies (27,38-41). The clinical
situation was also worse in the nonpregnant women.
This could be due to their delayed arrival at the hospital,
with a more evolved clinical picture. A complementary
explanation could be the social, familial, and labor roles
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of women aged 15 to 44 that may lead them to seek
healthcare only when the disease is more advanced. It
should be noted that in our study, we found no deaths
of pregnant or nonpregnant women resulting from in-
fluenza infection.

Because the pregnant women enrolled in the present
study were still pregnant when they completed the sur-
veys, we are unable to gather data about the effects of
influenza A (HIN1)pdmO9 virus infection on the sub-
jects’ offspring. Furthermore, the effects of seasonal
influenza A (HIN1)pdmO9 on the health of fetuses and
infants are not well understood. We propose that future
studies on this topic are necessary. For example, mater-
nal fever, which was a very common symptom in our
study, has been associated with an increased risk of neu-
ral tube defects, neonatal seizures, hypoxic ischemic en-
cephalopathy, cerebral palsy, neonatal death, and other
complications (42-46) as well as with other adverse ne-
onatal and developmental outcomes, when occurring
later in pregnancy (47-49). In the present study, 95.9%
of the pregnant women were febrile at some point dur-
ing treatment; however, their fever lasted for a lesser
time than that of nonpregnant women, probably be-
cause of a more rapid initiation of treatment. In preg-
nant woman with influenza, prompt treatment of fever
with acetaminophen is recommended to reduce the risks
to the fetus (50).

WHO recommends that pregnant women with sus-
pected or confirmed influenza, regardless of the stage of
pregnancy, should be treated with antiviral therapy
(51,52). No differences were observed in the present
study with regard to the frequency or nature of antiviral
treatment between pregnant and nonpregnant women.
Probably, early identification and treatment were the
most important factors in the evolution of illness in
both the groups of patients. Most authors recommend
oseltamivir as the preferred treatment for pregnant
women (11,21-23), and this was the antiviral of choice
for most cases in our study.

We also have found some justification for the treat-
ment of pregnant women with influenza (27), given the
positive evolution of these patients. Among pregnant
women, influenza A (HIN1) vaccination coverage in
2009 increased from its consistently low pre-pandemic
levels (53); these higher levels appear to have been sus-
tained during the 2010-2011 influenza season (54). Since
the pandemic, we have witnessed a renewed interest in
many topics related to pregnancy, including the im-
munology of pregnancy, the behavior of pregnant
women in adhering to influenza vaccination recommen-
dations, and the clinical management of critically ill
pregnant women. However, it is still necessary to con-
tinue working to build on recent advances in this area.
For example, further studies are required on best prac-
tices to maximize influenza vaccination coverage among
pregnant women in order to meet the Healthy People
2020 objective of 80% participation for annual influen-
za vaccination coverage among pregnant women (55).

Our investigation has some limitations. The most im-
portant limiting factor is our sample size, despite being
a nationwide study. Future studies would benefit from a
larger sample size because size limits prevented us from
performing deeper analyses. However, this is a common
problem also observed in other studies (1). It should be
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kept in mind that many pregnant women with influenza
infection may directly report to their obstetrician; there-
fore, they would not be treated at the hospital (33)
unless they develop serious complications. Another
limitation we acknowledge is the lack of complete infor-
mation about the antiviral treatments administered to
patients enrolled in the study. Future studies should
seek strategies for controlling for this potential informa-
tion bias.

In conclusion, given that influenza viruses are the
most common cause of serious respiratory illnesses in
winter around the world, the findings of the present
study may be important to public health planners for
planning influenza prevention strategies for both preg-
nant and nonpregnant women of reproductive age.
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