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Background: Initial reports suggested that novel
A(H1N1) influenza virus (2009 A[H1N1]v) infection
was significantly more severe in pregnant than in non-
pregnant women. In Spain, antiviral therapy was recom-
mended for pregnant women from the beginning of the
2009 pandemic.

Methods: The prospective cohort study included consecu-
tive pregnant and non-pregnant women of reproductive
age with a proven diagnosis of 2009 A(H1N1)v admitted
to any of the 13 participating Spanish hospitals between
12 June and 10 November 2009.

Results: In total, 98 pregnant and 112 non-pregnant
women with proven 2009 A(H1N1)v hospitalized during
the study period were included. Influenza was more severe
among non-pregnant patients than pregnant patients with

respect to outcomes of both intensive care unit admission
(189% versus 2%; P<0.001) and death (5 versus 0; P=0.06).
Pregnant women had fewer associated comorbid condi-
tions other than pregnancy (18% versus 44%; P<0.001);
they were also admitted earlier than non-pregnant
women (median days since onset of symptoms: 2 versus 3;
P<0.001) and a higher percentage received early antiviral
therapy (41% versus 28%; P=0.03). Neither a multivari-
ate nor a matched cohort analysis found pregnancy to be
associated with greater severity than that associated with
hospitalized, seriously ill non-pregnant women.
Conclusions: 2009 A(H1N1)v influenza was not associated
with worse outcomes in hospitalized pregnant women
compared with non-pregnant ones of reproductive age in
a context of early diagnosis and antiviral therapy.
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Introduction

Although novel HINT influenza A virus 2009 A(H1NT1)
v was first identified in respiratory samples obtained
in Southern California, USA in April 2009, the first
reported cases occurred in Veracruz, México in Febru-
ary 2009 [1]. As of 17 February 2010, at least 15,921
deaths have been reported relating to 2009 A(H1N1)
v and more than 212 countries and overseas territories
or communities have reported laboratory-confirmed
cases [2].

Although influenza is typically a mild disease,
the likelihood of developing complicated influenza,
whether in seasonal influenza [3,4] or more frequently
in pandemics, has been shown to be higher in pregnant
women than in women of reproductive years in the
general population [5-8]. Preliminary data from the
USA and Australia obtained during the first wave of A
(H1N1)v suggested that pregnancy was also associated
with a greater risk of complications owing to the 2009
A(H1IN1)v virus infection [9-11]. During the 2009
pandemic, protocols for managing influenza in patients
at risk of complications or presenting with severe dis-
ease were launched in Spain by the Ministry of Health
and the Health Services of the Autonomous Communi-
ties, including early antiviral therapy in these patients.
Specifically, it was recommended that oseltamivir be
offered to all pregnant women with complicated disease
caused by pandemic influenza or with additional risk
factors for complications [12]. The Spanish Network
for Research in Infectious Diseases (REIPI) conducted a
prospective observational study to compare the clinical
and epidemiological features of proven 2009 A(H1NT1)
v infection in hospitalized pregnant women with those
in non-pregnant women of reproductive age.

Methods

Setting, patients and study design

A prospective cohort study was conducted in 13 tertiary
Spanish hospitals. All adult women of reproductive age
(15 to 45 years),admitted to hospital for at least 24 h with
a confirmed 2009 A(H1N1)v infection between 12 June
and 10 November 2009, were prospectively recruited
and followed up. Cases were identified on a daily basis
by reviewing the microbiological reports. A confirmed
case was defined as a patient with an influenza-like ill-
ness and 2009 A(H1N1)v infection documented by real-
time (RT)-PCR or viral culture in a respiratory sample
(a nasopharyngeal aspirate or nasal plus pharyngeal
swab for all patients and samples from lower respira-
tory tract in selected cases). 2009 A(H1N1)v testing was
performed in every institution. Written informed con-
sent was obtained from participants who remained in
hospital at the time when investigators reviewed their
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clinical data. Because of the short hospital stay of many
patients, no informed consent was obtained from those
discharged before investigators could review clinical
data. Informed consent was waived for this subset of
patients given the observational nature of the study and
the retrospective acquisition of data in a context of an
ongoing epidemic. The study was approved by Hospi-
tal de Bellvitge’s (Barcelona, Spain) Institutional Review

Board (PR 182/09).

Clinical assessment and follow up

During their hospital stay, patients were followed in
each centre by one or more investigators. Demographic
and baseline data as well as clinical, radiological, labo-
ratory and microbiological features were collected.

Definitions

The severity of underlying conditions was assessed
using the Charlson index [13]. Pneumonia was defined
as the presence of a new infiltrate on a chest radio-
graph; pneumonia severity scores, specifically the
Pneumonia Severity Index (PSI) [14] and the CURB-65
score [15], were calculated. Decisions regarding hos-
pitalization and intensive care unit (ICU) admission,
microbiological workup and treatment were made
by the attending physician at each centre. Because
criteria for hospital admission across the centres or
during the study period were not homogeneous, we
retrospectively defined hospital admission as being
clinically driven when any of the following were pre-
sent on admission: hypoxemia (PaO,<70 mmHg or
oxygen saturation on room air <95%); tachypnea (>24
breaths per min); altered mental status; hypotension
(systolic blood pressure <90 mmHg); decompensation
in underlying condition requiring hospital manage-
ment (typically, respiratory insufficiency in patients
with chronic respiratory disease, worsening of renal
function in patients with chronic renal disease, decom-
pensated cirrhosis and metabolic complications of dia-
betes mellitus); complicated pregnancy course leading
to hospitalization for monitoring; and any sign of new
or previously unknown organ damage occurring on
admission, including new renal insufficiency (glomeru-
lar filtration rate <60 ml/min), new heart failure (New
York Heart Association class II or higher), or new liver
failure (encephalopathy, prolonged prothrombine time
>20 s or International Normalized Ratio >1.5). The
criteria for clinically driven admission were separately
assessed by two investigators (JRP-P and JR-B) who
were blinded to the pregnancy status of the patients;
discrepancies were resolved by agreement after dis-
cussion. Time to clinical stability was evaluated as
described by Halm et al. [16]. The composite outcome
‘severe complication’ included in-hospital mortality
and ICU admission during the hospital stay.
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Figure 1. Distribution of cases during the study period by week of year 2009
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Black bars represent pregnant women and white bars represent non-pregnant women.

Statistical analyses

The results were analysed using a commercially available
statistical software package (SPSS, version 15.0; SPSS
Inc., Chicago, IL, USA). Comparisons between groups
were performed for categorical variables using the %2 or
Fisher exact tests as appropriate, and the Mann—Whit-
ney U test for continuous variables. All reported P-values
are two-tailed. To evaluate pregnancy as a risk factor for
severe complications, we performed two types of analy-
sis aiming to control for possible confounding factors
resulting from differences in the criteria leading to hos-
pitalization of pregnant and non-pregnant women. First,
variables associated with the composite outcome were
analysed in the cohort of women with clinically driven
admission criteria (see Definitions) and in the whole
cohort. Crude relative risk (RR) and 95% CIs were cal-
culated. Multivariate analysis was performed using logis-
tic regression and variables were selected using a step-
wise backward procedure. The second type of analysis
was a matched cohort analysis in which non-pregnant
patients were matched 1:1 with pregnant women on the
basis of the following variables: a pneumonia diagno-
sis, existence of any comorbidity increasing the risk of
complications, and initiation of antiviral therapy during
the first 48 h after onset of disease. Whenever more than
one non-pregnant woman fulfilled the matching criteria,
the one with the number of days between disease onset
and hospital admission most closely matched to that of
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the corresponding pregnant patient was selected. If there
was still more than one eligible candidate, the one clos-
est in age was selected. Selection of matched patients
was performed without knowledge of clinical outcomes.
Comparison of matched pairs was performed by McNe-
mar test or conditional logistic regression.

Results

All 210 women of reproductive age admitted with
confirmed 2009 A(HIN1)v infection to the partici-
pating centres were included in the analysis; 98 (47 %)
were pregnant. The distribution of cases throughout
the study period is shown in Figure 1. Among preg-
nant patients, 14 (14.3%) were in their first trimester,
34 (34.7%) in the second and 50 (51%) in the third.

The demographic features and underlying conditions
of the patients in the study are shown in Table 1. Current
smoking and underlying conditions other than preg-
nancy were significantly more frequent (smoking, 27%
versus 12% and other underlying conditions, 44 versus
18%; P<0.001) in non-pregnant women than in preg-
nant women, respectively. The most common under-
lying condition in both groups was asthma; chronic
heart, liver, or obstructive lung disease and morbid
obesity were only present in non-pregnant patients. The
median time between onset of symptoms and admis-
sion was shorter for pregnant women and their illness
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Table 1. Demographic features and underlying conditions of women of reproductive age admitted with pandemic 2009

influenza A (HIN1)

Factor Pregnant (n=98) Non-pregnant (n=112) P-value
Age in years, median (range) 29 (16-44) 32 (16-45) 0.07°
Current smoker 1 (12) 30 (27) 0.005
Influenza seasonal vaccine 2(2) 10 (10) 0.06°
Pneumococcal vaccine, previous 5 years 1(1) 3(3) 0.6°
Any underlying condition 18 (18) 49 (44) <0.001
Charlson index >1 4(4) 13 (12) 0.04
Chronic pulmonary disease 13(13) 25 (22) 0.08
Asthma 13 (13) 22 (20) 0.2
Chronic obstructive pulmonary disease 0 3(3) 0.2°
Chronic heart disease 0 4 0.1
Chronic renal failure 1(1) 2(3) 1.0
Chronic liver disease 0 7 (6) 0.01°
Diabetes mellitus 4 (4) 5(5) 1.0
Immunosuppressed 3(3) 10 (9) 0.09
Cancer 1(1) 4 (4) 0.3%
Morbid obesity 0 8(7) 0.008°

Data are expressed as n (%) unless otherwise indicated. P-values were calculated using 2 test, except for “Mann-Whitney U test and *Fisher test. Morbid obesity is

classified as a body mass index >35 kg/m2

severity less, compared with non-pregnant patients
(Table 2). Non-pregnant women showed a higher fre-
quency of shortness of breath, tachypnea, wheezing,
pleuritic chest pain, diarrhoea and vomiting at hospital
admission, whereas pregnant women had rhinorrhoea
in a higher proportion (Table 2). Leukopenia, throm-
bocytopenia and increased levels of serum alanine ami-
notransferase (ALT), creatinine phosphokinase and C
reactive protein, as well as respiratory insufficiency,
were more frequent in non-pregnant women. Among
those in whom chest radiography was performed, pneu-
monia was diagnosed in 10 (10.2%) of the pregnant
and 62 (55.4%) of the non-pregnant women (P<0.001).
Overall, clinically driven admission, mainly owing to
respiratory distress and hypoxaemia, was twice as fre-
quent in non-pregnant women as in pregnant women
(66% versus 33%; P<0.001).

Antiviral therapy (oseltamivir in all cases) was more
frequently administered to non-pregnant women,
although it was administered earlier to the pregnant
women (Table 3). Oseltamivir was well tolerated in all
treated women, with no reported serious adverse events.
In crude comparisons, early antiviral therapy (adminis-
tered <48 h after illness onset versus later or no therapy)
was not significantly associated with a decrease in new-
onset complications (10% versus 8.5%, respectively;
P=0.8), time to clinical stability (median days [range]: 1
[0-7] versus 1 [0-58]; P=0.1) or total duration of hos-
pital stay (4 [1-12] versus 5 [1-65]; P=0.5); stratifica-
tion by pregnancy status showed similar results (data
not shown). Five out of the 113 patients who did not
receive early therapy died (4%), whereas none of those
receiving early therapy died (4% versus 0; P=0.1 by
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Fisher test). The five patients who died were non-preg-
nant women who had not received early therapy. Time
to clinical stability and length of hospital stay were
shorter for pregnant patients (Table 3). Of 22 patients
(10.4%) requiring ICU admission, two were pregnant.
Two pregnant women had preterm deliveries with no
other complications.

The analysis of risk factors for severe complications
(ICU admission or death) was carried out on the whole
cohort and those with clinically driven admission cri-
teria. This subset comprised 106 patients (32 pregnant
[30%] and 74 non-pregnant [70%]), and included all
22 patients who developed severe complications. The
univariate analysis is shown in Table 4. Because only 22
patients acquired the outcome variable, a limited number
of variables could be included in the multivariate analy-
sis. Instead of including each underlying condition, we
opted to include the variable ‘significant comorbidity’,
which included any underlying condition that has been
recognized to increase the risk of complications in the
course of influenza. Several stratified analyses were per-
formed to investigate effect modification and to decide
on which variables to include. The variables finally
included in the multivariate analysis were: significant
comorbidity, pregnancy, multilobar pneumonia, bacte-
rial coinfections and early antiviral therapy. Pregnancy
was retained in the final models. Variables selected as
independent risk factors were: significant comorbid-
ity (adjusted odds ratio [OR]=6.2; 95% CI 1.7, 21.4;
P=0.004) and multilobar pneumonia (adjusted OR=8.0;
95% CI 2.5, 25.8; P<0.001); pregnancy was not asso-
ciated (adjusted OR=0.2; 95% CI 0.05, 1.5; P=0.1).
The analyses were repeated using a forward selection
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Table 2. Clinical features of women of reproductive age admitted with pandemic 2009 influenza A(H1N1)v

Factor Pregnant (n=98) Non-pregnant (n=112) P-value
Median days from onset to hospitalization (range) 2 (1-15) 3 (1-20) <0.001¢
Reported symptoms

Cough 87 (89) 99 (89) 0.9
Shortness of breath 27 (28) 56 (50) <0.001
Myalgia 54 (55) 68 (61) 0.3
Sore throat 41 (42) 38 (34) 0.2
Headache 44 (45) 38 (34) 0.1
Rhinorrhoea 44 (45) 22 (20) <0.001
Diarrhoea 3(3) 11 (10) 0.05°
Vomiting 1 (11) 24 (21) 0.04
Pleuritic chest pain 8 (8) 20 (18) 0.03
Physical findings on admission

Fever (>38.0°C) 41 (44) 52 (49) 0.4
Hypotension (systolic blood pressure <90 mmHg) 2(2) 7(7) 0.1°
Tachycardia (=90 beats/min-") 65 (76) 63 (65) 0.1
Tachypnea (>24 breaths/min™) 12 (16) 27 (40) 0.001
Wheezing 8 (8) 30 (27) 0.001
Impaired consciousness 1(1) 4 (4) 0.2°
Laboratory findings on admission

Leukopenia (leukocyte count <4,000 per mm?) 2(2) 25 (23) <0.001
Leukocytosis (leukocyte count >12,000 per mm?) 10 (10) 16 (15) 0.3
Anaemia (hematocrit <36%) 67 (69) 31 (29) <0.001
Thrombocytopenia (platelets <150,000 per mm?) 13 (14) 31 (29) 0.01
Creatine phosphokinase >240 IU/I 0 6(19) 0.07
Serum creatinine >1.3 mg/d| 0 3(3) 0.2°

C reactive protein >20 mg/I 40 (64) 60 (85) 0.005
Pa0,/Fi0,<300 or oxygen saturation <90% 5(6) 30 (31) <0.001
Radiographic findings

Chest radiography performed at admission 57 (58) 11 (99) <0.001
Infiltrates on chest radiography® 10 (18) 62 (56) <0.001
Bilateral infiltrates? 6 (60) 31 (50) 0.5
Pleural effusion® 1(2) 7 (6) 0.1°
CURB-65>1¢ 1(10) 7 (11) 0.9
Pneumonia Severity Index Il1-V¢ 1(10) 9 (15) 0.7¢
Bacterial coinfection 2(2) 9 (8) 0.05°
Clinically driven admission” 32 (33) 74 (66) <0.001
Hypoxaemia 5(5) 30 (27) <0.001
Tachypnea 12 (16) 27 (40) 0.001
Altered mental status 1(1) 4(4) 0.1°
Hypotension 2(2) 7(7) 0.1°
Decompensated underlying condition 16 (16)¢ 26 (23)" 0.2
New other organ damage 1 4 (4y 0.2°

Data are expressed as n (%) unless otherwise indicated. P-values were calculated using % test, except for “Mann-Whitney U test and *Fisher test. ‘Only patients with
chest radiography performed are considered. “Only patients with pulmonary infiltrate are included. <Only patients with pneumonia are considered. Patients might have
more than one criterion for clinically driven admission. Asthma (14 patients), preterm labour (2). "Asthma (22 patients), chronic pulmonary disease (3), chronic renal
failure (1), chronic liver disease (1). 'Renal insufficiency. Heart insufficiency (2), renal insufficiency (2).

method, adding different variables to pregnancy. Preg-
nancy did not significantly modify the predictions of
the model when significant comorbidity and multilobar
pneumonia were present. Because pneumonia can be
interpreted as an intermediate step in the evolution of
the disease, a multivariate model was built that did not
include pneumonia and that included chronic pulmo-
nary disease and morbid obesity as individual variables.
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The variables selected were chronic pulmonary disease
(adjusted OR=3.2; 95% CI 1.1, 9.7; P=0.03), morbid
obesity (adjusted OR=8.1; 95% CI 1.0, 51.3; P=0.02),
and pregnancy (adjusted OR=0.06; 95% CI 0.04, 1.0;
P=0.06). The inclusion of specific criteria for clinically
driven admission did not change the results. Similar
results were obtained when the whole cohort of women
was analysed (data not shown).
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Table 3. Therapies and outcomes for women of reproductive age admitted with influenza A (HIN1)v

Factor Pregnant (n=98) Non-pregnant (n=112) P-value
Therapy
Antiviral therapy (oseltamivir) 73 (75) 109 (97) <0.001
Median number of days from symptom onset to antiviral 2 (1-15) 4 (1-20) 0.003°
therapy (range)
Early treatment (<48 h after symptom onset) 40 (41) 30 (28) 0.03
Antibacterial treatment 25 (26) 86 (78) <0.001
Corticosteroids 7(7) 28 (26) <0.001
Clinical outcomes
Median days to clinical stability (range) 0(0-12) 2 (0-58) <0.001°
Median days of hospital stay (range) 3(1-11) 6 (1-65) <0.001°¢
Complications
Shock on/after admission 0 7 (6) 0.01°
Nosocomial infections 0 3(2)¢ 0.2°
Heart failure 0 2(2) 0.5°
Acute respiratory distress syndrome 0 10 (9) 0.002°
Intensive care unit admission 2(2) 20 (18) <0.001
Intubation and mechanical ventilation 1(1) 12 (1) 0.01°
Non-invasive mechanical ventilation 2(2) 3(3) 1.0t
Preterm delivery 2(2) - -
Mortality 0 5 (5) 0.06°

Data are expressed as n (%), unless otherwise indicated. P-values were calculated using % test, except for “Mann-Whitney U test and ‘Fisher test. ‘Ventilator-associated

pneumonia (2 cases), catheter-related bacteraemia (1 case).

When only patients with a definite diagnosis of pneu-
monia were considered, severe complications occurred
in 5/45 (11%) versus 11/27 (41%) of patients with 0 or
>1 points in the CURB-635 index, respectively (P=0.003),
and in 9/62 (15%) versus 7/10 (70%) classified as I-II
or III-V according to PSI, respectively (P<0.001). The
low number of pregnant patients with definite pneumo-
nia (10) precluded any other analysis.

Our matched analysis was able to match 37 pairs
of pregnant and non-pregnant patients, meaning that
62% of pregnant patients were not included. The
Charlson index was >1 in 3 (6%) and 11 (11%) of
pregnant and non-pregnant women, respectively
(P=0.3, McNemar test); 1 woman in each group had
a PSI class 2III and 3 in each group had a CURB-65
index >1. In the matched cohort, 8 patients developed
severe complications (2 pregnant and 6 non-pregnant
women; RR=0.3; 95% CI 0.07, 1.5; P=0.2). Again,
significant comorbidity (OR=12.1; 95% CI 1.5, 90.9;
P=0.003) and multilobar pneumonia (OR=4.2; 95%
CI1.2,15.1; P=0.03) were associated with an increased
risk of severe complications.

Discussion

We found a low frequency of severe complications in
the 98 consecutive pregnant patients admitted to 13
Spanish hospitals because of 2009 A (HIN1)v infec-
tion. Overall, only two (2%) patients required ICU
admission (both of them had comorbid conditions)
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and none died. Pregnancy was not independently asso-
ciated with an increased risk for severe complications
among hospitalized women of reproductive age in a
context of early diagnosis and antiviral therapy, partly
owing to a high awareness of the importance of influ-
enza in pregnant women. Our results contrast with
other recent studies suggesting that pregnant women
were at a significantly increased risk of severe compli-
cations with mortality rates of approximately 5% and
ICU admission rates of 20% among admitted patients
[9-11,17,18]. The possibility of a selection bias in these
studies overestimating the influence of pregnancy in
the development of complications has been acknowl-
edged and should be considered. The three US stud-
ies [7,9,14] are based on passive case reporting and
severe cases might be overrepresented. ICU admission
as a surrogate marker of disease severity might not
be as good in pregnant women: the threshold for ICU
admission could be lower in these patients because of
an increased awareness of clinicians of the severity risk
for pregnant women compared with that for non-preg-
nant patients. Possibly, deaths or complicated cases in
non-pregnant women might have been underreported.
Of note, the initial report by Jamieson et al. [9] found
that 13% of the deaths reported to the CDC between
15 April and 16 June 2009 as being due to pandemic
2009 A(HIN1)v infections were of pregnant women,
whereas data from the Spanish Registry indicated that
2.5% (3/118) of deaths from the A(HIN1)v influenza
infection occurred in pregnant women [19]. During the
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Table 4. Univariate analysis of factors associated with severe complications in 106 patients with clinically driven criteria for
hospital admission

Number of women

Factor with severe complications (%) RR (95% Cl) P-value

Period
Weeks 27-36 10 (23) 0.8 (0.4, 1.8) 0.6
Weeks 37-46 12 (19)

Age
<35 years 16 (23) 1.3 (0.5, 3.0) 0.5
>35 years 6(17)

Pregnancy
Yes 2 (6) 0.2 (0.05,0.9) 0.01
No 20 (27)

Charlson index
0-1 18 (19) 1.9 (0.7, 4.7) 0.2
>1 4(36)

Significant comorbidity®
Yes 17 (34) 3.9(1.5,9.9) 0.001
No 5(9)

Chronic pulmonary disease
Yes 9(36) 2.2(1.0,4.7) 0.03
No 16 (16)

Immunosuppression
Yes 3(43) 2.2(0.8,5.8) 0.1°
No 19 (19)

Morbid obesity
Yes 4 (68) 3.7 (2.0,7.4) 0.01
No 18 (18)

Seasonal influenza vaccine
Yes 2(29) 1.5(0.4,5.2) 0.6°
No 17 (19)

Pneumococcus vaccine
Yes 1(33) 1.6 (0.3, 8.7) 0.4°
No 18 (20)

Pneumonia
Yes 16 (28) 2.2(0.9,5.2) 0.05
No 6(13)

Multilobar pneumonia
Yes 15 (43) 43(1.9,9.7) <0.001
No 7 (10)

Leukocytes >12,000/mm?
Yes 7 (39) 2.2(1.0,4.7) 0.05°
No 15(17)

ALT>40 IU/I
Yes 7 (41) 4.0 (1.4,10.7) 0.01°
No 5(10)

Serum sodium <135 mEq/!
Yes 10 (37) 2.5(1.2,5.2) 0.01
No 11 (15)

Serum creatinine >1.3 mg/d|
Yes 2 (67) 3.3(1.3,8.3) 0.1°
No 20 (20)

Bacterial coinfection
Yes 4 (40) 2.1(0.9,5.2) 0.2°
No 18 (19)

Significant comorbidities include: chronic pulmonary disease, diabetes mellitus, chronic renal insufficiency, liver cirrhosis, chronic cardiovascular disease (except
hypertension), severe neuromuscular disease, morbid obesity and immunosuppression. P-values were calculated using %2 test, except for Fisher test. ALT, alanine
aminotransferase; RR, relative risk.
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Table 4. Continued

Number of women

Factor with severe complications (%) RR (95% Cl) P-value
Days between onset of symptoms and admission

<2 days 1 (24) 1.2 (0.6, 2.7) 0.5

>2 days 1 (19)
Start of antiviral therapy after onset of symptoms

<3 days 7(19) 0.9 (0.4, 2.5) 0.8

>3 days 14 (22)

study period, an estimated 6.11% of women of repro-
ductive age were pregnant in Spain [20]; because 33%
of women of reproductive age with a clinically driven
admission with A(H1N1)v were pregnant, this would
suggest that pregnancy actually significantly increased
the risk of hospitalization owing to pandemic influenza.
Our data indicate, however, that once the women were
hospitalized (in a context of high awareness, early diag-
nosis and therapy), outcome was no worse for pregnant
women than it was for non-pregnant women.

Similar to our findings, two studies have not found
a high rate of complications among pregnant women
infected with A(H1N1)v [21,22]. Both included consec-
utively diagnosed pregnant women regardless of their
in-hospital or ambulatory management. In the study
from Singapore among 211 pregnant women with doc-
umented A(HIN1)v infection only two patients devel-
oped pneumonia, one required ICU admission and no
deaths were reported [21]. All but four of these patients
received oseltamivir therapy (one received inhaled zan-
amivir) with a median time of 2 days from symptom
onset to initiation, and >70% were managed as out-
patients. In the study from La Reunion Island among
127 consecutive pregnant women with A(HINT1)
v infection, 6 patients with pneumonia were identi-
fied and no ICU admissions or deaths were reported;
86% of the infected patients received antiviral therapy
with oselmtamivir with a median delay between onset
of symptoms and initiation of oseltamivir of <2 days
[22]. Admission rates in the studies were 30% [21] and
60% [22]. Pooling the results of these two studies with
ours, among 436 consecutive pregnant women infected
with A(H1N1)v, the mortality rate was 0 and the ICU
admission rate was 0.6%.

Our aim was to investigate whether pregnancy alone
increased the risk of severe complications in admit-
ted patients, and thus we compared the occurrence of
severe complications in pregnant women with those in
non-pregnant women of reproductive age. Although a
crude analysis showed that the pregnant women were at
less risk of severe complications, we soon realized that
a selection bias opposite to the one potentially affecting
the earlier studies needed to be controlled for, because
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RT-PCR for 2009 A(H1NT1)v influenza virus was rec-
ommended for all pregnant women with influenza-like
symptoms in Spain and the influence of initial reports
might have lead to a lower threshold for hospital admis-
sion in pregnant women. In two other studies, 43% and
58% of admitted pregnant women with A(HIN1)v had
no clear clinical reason for hospitalization [21] or were
non-complicated influenza infections [10]. In our study,
the percentage of pregnant women with comorbid con-
ditions was much lower than in previous reports. To
control this, we used two types of analysis to investi-
gate the importance of pregnancy as a risk factor in
the development of severe complications: we restricted
our analysis to the subset of women admitted on clini-
cal grounds according to pre-defined clinical and ana-
lytical data examined by two investigators and we also
performed a matched cohort analysis. Both showed
similar results, indicating that pregnancy was not asso-
ciated with the outcome variable in this context, and
that the main variables influencing the occurrence of
severe complications were the presence of other under-
lying conditions and multilobar pneumonia. Among
young women with pneumonia, those with a CURB-65
score >1 or group III or higher in the PSI index had a
higher frequency of severe complications. It should be
noted, however, that these indexes have shown a lim-
ited capability to predict severity in patients with 2009
A(HINT1) influenza [23,24]. In our study, one quar-
ter of non-pregnant women received corticosteroids,
mainly because of complicated asthma, but corticoster-
oids have not been associated with improved outcomes
in A(HIN1)v influenza [25] and some recent data even
suggest that they might be harmful [26].

The percentage of pregnant women in our series
who received early therapy with oseltamivir (41%)
was higher than that reported by Hewegama er al.
[10] (27%) and similar to that reported by Louie et al.
[11] (50%) and by Lim et al. [20] (50.3%). The high
rate of early antiviral therapy in our study might have
been influenced by an increased awareness of clinicians
about the severity of 2009 A(H1N1) influenza in preg-
nant women, given the initial reports and the impact of
mass media. Of note, the first registered death in Spain

©2012 International Medical Press



caused by A(H1N1)v was a pregnant woman to whom
antiviral therapy was delayed. Thus, our results should
not be interpreted as that A(HIN1)v was not associated
with higher risk of complications in pregnant womeny;
indeed, the high proportion of pregnant women among
the clinically driven admitted patients (about one third)
would suggest an increased severity of influenza for
pregnant women at the population level. Furthermore,
our study and others found that most hospitalized preg-
nant patients with 2009 A(H1N1) influenza were either
in the second or the third trimester, which might reflect
a higher severity of influenza in advanced pregnancy.

We hypothesize that earlier diagnosis and antiviral
therapy might have influenced the better outcomes in our
study. This hypothesis is also consistent with the results of
Siston et al. [17] who found mortality to be significantly
lower among pregnant patients who received antiviral
therapy within 48 h of symptom onset. If no further safety
concerns on the effect of oseltamivir on the offspring of
pregnant women treated arise, an aggressive management
of pregnant patients with influenza-like illness, consisting
of early antiviral therapy, should be the most appropriate
strategy to manage these patients [27,28].

Our study has some limitations and strengths. We
think it is highly improbable that pregnant patients
with severe disease were not included because the
Spanish Health System provides free universal medi-
cal attention and the participating hospitals attend to
all patients requiring hospital admission in their area
of influence; RT-PCR for 2009 A(H1N1)v was readily
available in all participating centres. All the consecu-
tive cases diagnosed were recruited prospectively, and
the association of pregnancy and severe complications
was analysed in several ways. Although our cohort of
admitted pregnant women is one of the largest to date,
the numbers were small, however, which limits the sta-
tistical power of the study. The specific context in which
our study was performed (a public healthcare system
with free universal access and high awareness of the
potential importance of influenza in pregnant women)
should be taken into account when considering the
external validity of our results. We did not investigate
the population-based incidence of pneumonia, admis-
sion or severe complications, nor were immunological
and virological studies performed.

In conclusion, we did not find that pregnancy by
itself seemed to be an additional risk factor for the
occurrence of severe complications in a context of early
admission and therapy for 2009 A(HIN1)v. Comorbid
conditions and presentation with multilobar pneumo-
nia were associated with admission to the ICU or death
in women of reproductive age. Furthermore, our find-
ings suggest that pregnancy, especially in the second
and third trimester, is a risk factor for severe influenza
illness and complications leading to hospitalization
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when the prevalence of pregnancy is considered at the
population level.
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