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I n April 2009, the first cases of se-
vere pneumonia associated with
the influenza A/H1N1 virus were
reported in Mexico (1) and later in

the Southern Cone of South America (es-
pecially Argentina [2] and Chile [3]). The
illness mainly affected young people aged
between 15 and 44 (4) and specific pop-
ulation groups, among them pregnant
women. The first reports (5) showed that
pregnant women (6 –9) had increased

pulmonary compromise (10), more fre-
quently required intensive care unit
(ICU) admission, and had mortality rates
around 10% (11–13).

In June 2009, following the World
Health Organization recommendations
and in cooperation with the Spanish Min-
istry of Health, the Spanish Society of In-
tensive Care Medicine set up a committee
to address the current pandemic influ-
enza A/H1N1v. An action protocol was

drawn up, and a voluntary registry was
created of all patients admitted with in-
fluenza A/H1N1v in Spanish.

The aim of this study is to assess
whether pregnancy is a risk factor asso-
ciated with increased incidence of influ-
enza A/H1N1v and whether it is linked to
the development of serious complications
and a higher mortality rate. We compared
the clinical characteristics and progres-
sion of two groups of women of child-
bearing age–pregnant and nonpregnant–
affected by influenza A/H1N1v and
admitted to Spanish ICUs. Our hypothe-
sis was that delayed commencement o-
f oseltamivir due to pregnancy might be
associated with higher primary viral
pneumonia and worse outcomes.

MATERIALS AND METHODS

Study data were obtained from a voluntary
registry created by the Spanish Ministry of
Health, the Spanish Society of Intensive Care
Medicine after the first reported ICU case. In-

Objectives: To describe the severity of the 2009 influenza
H1N1v illness among pregnant women admitted to Spanish inten-
sive care units.

Design and Patients: Prospective, observational, multicenter
study conducted in 148 Spanish intensive care units. We reviewed
demographic and clinical data from the Spanish Society of Intensive
Care Medicine database reported from April 23, 2009, to February 15,
2010. We included women of reproductive age (15–44 yrs) with con-
firmed H1N1v infection admitted to intensive care units.

Main Results: Two hundred thirty-four women of reproductive
age were admitted to intensive care units, 50 (21.4%) of them
pregnant. Seven deaths were recorded in pregnant and 22 in
nonpregnant women. Among intensive care unit admissions,
there were no statistically significant differences between preg-
nant women and nonpregnant in Acute Physiology and Chronic
Health Evaluation II, Sequential Organ Failure Assessment scores,
chest x-rays, inotrope requirement, or need for mechanical ven-
tilation or steroid therapy. Mortality risk was significantly asso-
ciated with Acute Physiology and Chronic Health Evaluation II,

Sequential Organ Failure Assessment, and obesity. Viral pneumo-
nia was more frequent in pregnant women than in nonpregnant
women, with an odds ratio (adjusted for asthma, time from onset
influenza symptoms to hospital admission and obesity) of 4.9
(95% confidence interval: 1.4–17.2). The development of primary
viral pneumonia in women of reproductive age appeared to be
related to the time of commencement of antiviral treatment, the
lowest rates being reported with initiation of antiviral therapy
within 48 hrs of symptom onset (63.6% vs. 82.6%, p � .03).
However, antiviral therapy was started within this time span in
only 14% of pregnant women.

Conclusions: More than 20% of women of reproductive age ad-
mitted to intensive care unit for pH1N1 infection were pregnant.
Pregnancy was significantly associated with primary viral pneu-
monia. Pregnant women should receive prompt treatment with
oseltamivir within 48 hrs of the onset of influenza symptoms. (Crit
Care Med 2011; 39:000–000)
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clusion criteria were: fever (�38°C); respira-
tory symptoms consistent with cough, sore
throat, myalgia or influenza-like illness; acute
respiratory failure requiring ICU admission;
and microbiological confirmation of novel in-
fluenza A/H1N1v. The population analyzed
comprised women of reproductive age (15–44
yrs). Data were reported by the attending phy-
sician who reviewed medical charts and radio-
logic and laboratory records. The study ana-
lyzed data from the first ICU case until
February 15, 2010, and was approved by the
ethical board of Joan XXIII University Hospi-
tal, Tarragona, Spain. Patients remained
anonymous and the requirement for informed
consent was waived due to the study’s obser-
vational. All tests and procedures were ordered
by the attending physicians.

Definitions. The following variables were
recorded: demographic data, comorbidities,
time of illness onset and hospital admission,
time to first dose of antiviral delivery, micro-
biological findings, and chest radiology find-
ings at ICU admission. Intubation and me-
chanical ventilation requirements, adverse
events during ICU stay (e.g., need for vasopres-
sor drugs or renal replacement therapies), and
laboratory findings at ICU admission were also
recorded. To establish illness severity, the
Acute Physiology and Chronic Health Evalua-
tion II score (14) was determined in all pa-
tients within 24 hrs of ICU admission. Organ
failure was assessed using the Sequential Or-
gan Failure Assessment scoring system (15).
Obese patients were defined as those with a
body mass index over 30 kg/m2.

Definition of community-acquired pneu-
monia was based on the current guidelines of
the American Thoracic Society and Infectious
Disease Society of America (16). Patients who
presented healthcare-associated pneumonia
were excluded from the study. Etiological in-
vestigations for patients with community-
acquired pneumonia included urine test for
Streptococcus pneumoniae and Legionella
pneumophila, cultures from blood and respi-
ratory samples, and pleural fluid if present.
Bronchoalveolar lavage was not systematically
performed because of the high risk of gener-
ating aerosols. Respiratory cultures were
based on tracheal aspirates obtained immedi-
ately after intubation.

Nasopharyngeal-swab specimens were col-
lected at admission, and lower respiratory se-
cretions were also obtained in intubated pa-
tients. Real-time polymerase chain reaction
testing was performed in accordance with the
Centers for Disease Control and Prevention’s
published guidelines (17). Novel influenza
A/H1N1 testing was performed at each insti-
tution or centralized in a reference laboratory
when not available. A “confirmed case” was
defined as an acute respiratory illness with
laboratory-confirmed pandemic H1N1 virus
infection identified by real-time polymerase
chain reaction or viral culture (18). Only con-
firmed cases were included in the study. Pri-

mary viral pneumonia was defined in patients
presenting illness with acute respiratory dis-
tress and unequivocal pulmonary opacities in-
volving two or more lobes with negative respi-
ratory and blood bacterial cultures during the
acute phase of the influenza virus. Coinfection
was considered in patients with confirmation
of influenza virus infection showing recurrence
of fever, increase in cough and production of
purulent sputum plus positive bacterial/
fungal respiratory or blood cultures (19).
Acute renal failure was defined as the need for
renal replacement therapy according to the
International Consensus Conference guide-
lines (20). Oseltamivir was administered orally
in accordance with Centers for Disease Con-
trol and Prevention recommendations and the
regimen (150 m/24 h or 300 mg/24 h) was
chosen by the attending physician (21). The
ICU admission criteria and treatment deci-
sions for all patients, including determination
of the need for intubation and type of antibi-
otic and antiviral therapy administered, were
not standardized and were decided by the at-
tending physician.

Statistical Analysis. Differences in clinical
variables between pregnant and nonpregnant
ICU admissions were assessed with chi-square,
Fisher’s exact, trend in proportions, Student’s
t, and Mann-Whitney U tests, according to the
nature of the variables. Their relationship with
primary pneumonia and the occurrence of
death, in addition to the bivariate analysis
with the previous tests, was assessed through
logistic regression models. To avoid spurious
associations, the variables entered into the
regression models were the ones that pre-
sented a relationship in the univariate analysis
(p � .05) or a plausible relationship with the
dependent variable. Potential explanatory vari-
ables were checked for colinearity before in-
clusion in the regression models using the
Tolerance and Variance Inflation Factor. Data
analysis was performed using SPSS for Win-
dows 13.0 (SPSS, Chicago, IL).

RESULTS

From a total of 916 adult ICU patients
with confirmed influenza A/H1N1v, 50
(5.4%) were pregnant women and 184
(20%) nonpregnant women of childbear-
ing age. Seven pregnant and 22 nonpreg-
nant women of childbearing age died. Ta-
ble 1 displays epidemiologic and clinical
characteristics of pregnant and nonpreg-
nant women of childbearing age. Preg-
nant women were younger (31 vs. 33 yrs,
p � .005), and had lower rates of obesity
(14% vs. 41%, p � .001) and asthma
(10% vs. 22%, p � .096). Pregnant
women presented fewer comorbidities
than nonpregnant women. Creatinine
and urea values were significantly lower
in pregnant women. However, no signif-

icant differences were found in acute re-
nal failure.

Primary viral pneumonia was more
frequent in pregnant women (94% vs.
75%, p � .006) and coinfection was more
frequent in nonpregnant women (10% vs.
0%, p � .016) (Table 1). Pulmonary opac-
ities (number of quadrants affected) did
not differ significantly between the two
groups (p � .474).

Patients with primary viral pneumonia
presented higher lactate dehydrogenase
values (median 650 vs. 389, p � .021) and
a delay of one day from symptom onset to
hospital admission (median 4 vs. 3, p �
.001). Among asthmatic women, primary
viral pneumonia was less frequent (60.0%
vs. 83.6%, p � .001). In addition, the de-
velopment of primary viral pneumonia ap-
peared to be related to the commencement
of antiviral treatment, with a lower rate for
primary viral pneumonia when antiviral
therapy was started within the first 48 hrs
of symptom onset. This relationship was
observed in the entire group of women
(63.6% vs. 82.6%, p � .034), as well as in
pregnant (80% vs. 100%, p � .139) and in
nonpregnant (60.7 vs. 76.7 p � .157) sub-
groups. In the multivariate analysis, pri-
mary viral pneumonia was independently
associated with pregnancy (odds ratio [OR]
4.90, 95% confidence interval [CI]: 1.40–
17.19) with time from onset of influenza
symptoms to hospital admission (OR per
day: 1.30; 95% CI: 1.08–1.56) and obesity
(with marginal significance) (OR: 2.03;
95% IC: 0.93–4.41), and negatively with
asthma (OR: 0.34; 95% CI: 0.16–0.74) (Ta-
ble 2).

In women of childbearing age, ICU
mortality was 13%, with nonstatistically
significant differences between pregnant
and nonpregnant women (14% vs. 12%,
p � .86). All pregnant women who died
(n � 7) presented primary viral pneumo-
nia, as did in 16 out of the 22 nonpreg-
nant women who died (73%); the other
six patients presented fulminant myocar-
ditis (n � 3), hepatic failure (n � 2), and
exacerbated chronic obstructive pulmo-
nary disease (n � 1).

Patients who died in the ICU had
higher Acute Physiology and Chronic
Health Evaluation II (median 14 vs. 10,
p � .001), Sequential Organ Failure As-
sessment (7 vs. 4, p � .001), and procal-
citonin scores (0.97 vs. 0.26, p � .006),
and higher rates of obesity (55% vs. 32%,
p � .013) and shock (72% vs. 36%, p �
.001). In the multivariate analysis, ICU
mortality was associated with obesity
(OR: 2.78, 95% CI: 1.04–7.44) and, very
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strongly, with Acute Physiology and
Chronic Health Evaluation II (OR per
unit increase: 1.15; 95% CI: 1.07–1.24).
The estimates using Sequential Organ
Failure Assessment were approximately
the same. Pregnancy shows a trend to-
ward higher ICU mortality among ICU-
admitted women (OR: 1.86; 95% CI:
0.61–5.73) (Table 3).

Mechanical ventilation was applied in
78% of pregnant and in 70% of nonpreg-
nant women (p � .396). Invasive mechan-
ical ventilation was used in 73% of preg-
nant and 59% of nonpregnant women (p �
.116). Noninvasive ventilation was applied
in 23% of pregnant and 26% of nonpreg-
nant women (p � .894). Empirical admin-
istration of antiviral treatment was less fre-

quent in pregnant women and only 14% of
them received antiviral therapy within the
first 48 hrs of symptoms onset.

Thirteen pregnant patients (26%) re-
ceived early corticosteroid therapy at ICU
admission. Patients surviving the ICU
stay and receiving corticosteroids early
after ICU admission had a mean duration
of corticosteroid therapy of six days (in-

Table 1. Characteristics of pregnant and nonpregnant women of reproductive age (�15–44 yrs) with A/H1N1v influenza admitted to Spanish intensive care
units from June, 2009 to February 15, 2010

Characteristics Pregnant (n � 50) Nonpregnant (n � 184) p

Real–time polymerase chain reaction (positive rapid test) All All
No. (%) of indicated age .007a

15–19 yr 2 of 50 (4) 11 of 184 (6)
20–24 yr 10 of 50 (20) 20 of 184 (11)
25–29 yr 10 of 50 (20) 29 of 184 (16)
30–34 yr 16 of 50 (32) 38 of 184 (21)
35–39 yr 11 of 50 (22) 37 of 184 (20)
40–44 yr 1 of 50 (2) 49 of 184 (27)

Median age (range) (yr) 31 (17–43) 33 (15–44) .005b

Median Acute Physiology And Chronic Health Evaluation II (range) 10 (3–26) 10 (1–38) .936b

Median Sepsis–Related Organ Failure Assessment (range) 4 (0–17) 4 (0–23) .630b

Median MODS (range) 31 of 50 (62) 97 of 183 (53) .331
Median time from symptom onset to hospitalization (range) (days) 4 (1–9) 4 (0–15) .511b

Median time from hospitalization to diagnosis (range) (days) 2 (1–12) 1 (0–13) .140b

Median time from hospitalization to intensive care unit admission (range) (days) 1 (1–10) 1 (0–18) .273b

No. with indicated chronic coexisting illness/total (%)
Asthma 5 of 50 (10) 40 of 184 (22) .096
Chronic pulmonary disease 0 of 50 (0) 4 of 184 (2) .581c

Chronic heart failure 0 of 50 (0) 5 of 184 (3) .587c

Renal disease 1 of 50 (2) 4 of 183 (2) 1.000c

Hematologic disease 0 of 50 (0) 4 of 184 (2) .581c

Obesity 7 of 50 (14) 75 of 184 (41) .001
Diabetes mellitus 2 of 50 (4) 6 of 184 (3) .681c

Human immunodeficiency virus/acquired immunodeficiency syndrome 0 of 50 (0) 4 of 184 (2) .581c

Neurologic disorder: neuromuscular disease; muscular dystrophy 1 of 50 (2) 6 of 184 (3) 1.000c

Autoimmune disease 0 of 50 (0) 9 of 184 (5) .211c

Viral pneumonitis: no./total no. (%) 47 of 50 (94) 138 of 184 (75) .006
Secondary bacterial pneumonia: no./total (%) 0 of 50 (0) 18 of 184 (10) .016c

Bacterial coinfection: no./total (%) 1 of 33 (3) 19 of 118 (16) .077c

Health care infections: no./total (%)d 2 of 50 (4) 9 of 184 (5) 1.000c

Acute renal failure: no./total(%) 3 of 35 (9) 12 of 123 (10) 1.000c

Global mortality: no./total (%) 7 of 49 (14) 22 of 182 (12) .866
Mortality patients with primary pneumonia: no./total (%) 7 of 46 (15) 16 of 136 (12) .724
Mortality inpatient without pneumonia primary: no./total (%) 0 of 3 (0) 6 of 43 (13) .67c

Median time from symptom onset to death (range) (days) 15 (3–49) 15 (1–35) .307b

Infiltrates/quadrants on chest radiography or computed tomography: no. (%) 35 126 .474a

0 of 4 2 of 35 (6) 11 of 126 (9)
1 of 4 8 of 35 (23) 18 of 126 (14)
2 of 4 11 of 35 (31) 42 of 126 (33)
3 of 4 10 of 35 (29) 28 of 126 (22)
4 of 4 4 of 35 (11) 27 of 126 (21)

Median lactate dehydrogenase (range): U/L 613 (20–22,067) 530 (146–4,794) .910b

Median TGO (range): U/L 51.5 (12–1,158) 48 (10–524) .366b

Median TGP (range): U/L 37 (8–290) 30 (9–420) .551b

Median creatine phosphokinase (range): U/L 178 (17–1,397) 148 (13–11,170) .494b

Median no. leukocytes (range): no./mm3 7,200 (1,800–20,000) 5,700 (280–29,800) .344b

Median no. platelets (range): no./mm3 142,000 (42,000–280,000) 161,500 (138–458,000) .288b

Median creatinine (range) (mg/dL) .5 (.10–3.35) .70 (.05–2.7) �.001b

Median urea (range) (mg/dL) 14.0 (.20–182.0) 25.5 (.36–108) �.001b

Median procalcitonin (range) (ng/mL) .5 (.0–23.7) .5 (.0–39.7) .921b

Median C–reactive protein (range) (mg/dL) 17.45 (1.8–189.0) 25.150 (1.4–354.4) .111b

Median fibrinogen (range) (mg/dL) 504.0 (116–742) 528.0 (113–1,040) .629b

aTest tendencies in proportions. If not marked as Mann-Whitney U test or Fisher’s exact test, results are from a two-tailed chi-square test, with
correction of continuity; bMann-Whitney U test; cFisher’s exact test; dnumber of methicillin-resistant Staphylococcus aureus; no. of methicillin-sensitive
Staphylococcus aureus; no. of Streptococcus pneumoniae.
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terquartile range 5–10). Pregnant pa-
tients who received early corticosteroid
therapy on ICU admission had a nonsig-
nificantly higher ICU mortality than
those who did not (15.4% vs. 13.5%, p
value: 0.86).

DISCUSSION

Our results confirm that �20% of
women of reproductive age admitted to
ICU for pH1N1 infection were pregnant.
In our series, primary viral pneumonia

was more frequent in pregnant women
and 14% died. However, only a minority
of pregnant women received oseltamivir
within 48 hrs of influenza onset. It pre-
disposed these patients to more compli-
cations, particularly primary viral pneu-
monia.

The ICU mortality risk in pregnant
women was associated with an increased
severity of illness at ICU admission and
obesity. Among women of childbearing
age admitted to Spanish ICUs, we did not
find differences in severity on admission
between the pregnant group and the non-
pregnant group. Among our patients ad-
mitted to ICUs, 5.4% were pregnant
women, a rate similar to that recorded in
Australia and New Zealand (9.1%) (22).
Patients admitted to an ICU in Salt Lake
City, UT (23) were also young, and 8.5%
were pregnant. In Canada, Kumar et al
(24), reported that 67.3% of ICU admis-
sions were women, mostly young, and
7.7% were pregnant.

In addition, pregnancy is character-
ized by a state of immunotolerance to
avoid rejection of the fetus. Although hu-
moral immunity during pregnancy re-
mains unchanged, a marked depression
in cell-mediated immunity has been sug-
gested (25). A recent report by Gordon et
al (26) suggested that patients with se-
vere influenza A/H1N1 were significantly
more likely to be deficient in immuno-
globulin G2 than patients with moderate
H1N1 infection. In addition, pregnancy-
related reductions in immunoglobulin
G2 level may explain the increased sever-
ity of influenza A/H1N1 in pregnant pa-
tients. Furthermore, pregnant women
are prone to secrete increased levels of
proinflammatory mediators such as adi-
pokines (27).

Findings coming from cell culture
models confirm that influenza virus can
induce proinflammatory cytokine gene
expression in human chorion cells
(28).We have observed increased levels
compared to nonpregnant healthy con-
trols of the Th17 cytokines (interleu-
kin-6, interleukin-9), of the proinflam-
matory chemokines (interleukin-8, IP-10,
MCP-1), and also of the immunomodula-
tory mediator interleukin-1ra in two
pregnant women included in a cohort of
critically ill patients with severe pan-
demic influenza and impaired adaptive
immunity response (29).

As described using in vitro models,
increased levels of cytokines could impair
the development of appropriated antiviral
response. In consequence, the proinflam-

Table 2. Results of the logistic multivariate analysis in women aged 15–44 yrs admitted to the
intensive care unit for A/H1N1v influenza, in relation to primary pneumonia and death

Diagnosis or Outcome
Odds Ratio

(95% Confidence Interval)a p

Primary pneumonia (n � 231)
Variables in the model

Pregnancy 4,90 (1.40–17.19) .013
Obesity 2.03 (.93–4.41) .076
Time from onset influenza symptoms

to hospital admission (days)
1.30 (1.08–1.56) .005

Asthma 0.34 (.16–.74) .007
Death (n � 155)

Variables in the model
Acute Physiology and Chronic Health

Evaluation II
1.15 (1.07–1.24) �.001

Obesity 2.78 (1.04–7.44) .042
Pregnancy 1.86 (.61–5.73) .279

Variables in the model
Sepsis–Related Organ Failure Assessment 1.34 (1.15–1.56) �.001
Obesity 2.88 (.91–9.15) .073
Pregnancy 1.64 (.45–6.02) .454

aOdds ratio and confidence interval to 95%.

Table 3. Treatment of pregnant and nonpregnant women (age �15 and �44 yrs), with A/H1N1v
influenza, admitted to Spanish intensive care units, from June 2009 to February 15, 2010

Therapy
Pregnant
(n � 50)

Nonpregnant
(n � 184) p

Artificial ventilation: no./total (%) 38 of 49 (78) 129 of 184 (70) .396
Invasive MV: no./no. total (%) 35 of 48 (73) 109 of 184 (59) .116

MV in prone: no./total (%) 12 of 50 (24) 33 of 183 (18) .456
Median time of MV (range) (days) 7.50 (0–49) 3.50 (0–60) .569

Noninvasive ventilation: no./total (%) 11 of 47 (23) 47 of 183 (26) .894
Failure noninvasive ventilation: no./total (%) 9 of 47 (19) 26 of 183 (14) .539

Pneumonia associated with MV: no./total (%) 4 of 26 (15) 7 of 105 (7) .227c

Associated treatment: amine pressure
(noradrenaline, dopamine)

26 of 50 (52) 70 of 183 (38) .112

Dialysis: no./total (%) 0 of 50 (0) 7 of 183 (4) .351c

Continuous venovenous hemofiltration: no./total (%) 5 of 50 (10) 7 of 183 (4) .139b

Immunomodulatory antibiotic: macrolide no./total (%) 18 of 49 (37) 25 of 179 (14) .001
Antiviral treatment after symptom onset

Median no. days until beginning treatment (range) 5 (1–10) 4 (1–14) .081a

Treatment within 48 hr of symptom onset: no./total (%) 5 of 36 (14) 28 of 118 (24) .304
Treatment 4 or more days since symptom onset 14 of 36 (39) 67 of 118 (57) .091
Oseltamivir empirical: no./total (%) 22 of 32 (69) 99 of 116 (85) .030
Oseltamivir in monotherapy: no./total (%) 35 of 35 (100) 123 of 123 (100) 1.000
Oseltamivir: 75 mg/12 h: no./total (%) 10 of 35 (29) 38 of 123 (31) .956
Oseltamivir: 150 mg/12 h: no./total (%) 25 of 35 (71) 85 of 122 (70) 1.000
Days on oseltamivir: median (range) 10 (1–15) 10 (1–20) .835
Zanamivir: no./total (%) 1 of 5 (20) 0 of 2 (0) 1.000b

Associated treatment: steroids no./total (%) 13 of 34 (38) 49 of 123 (40) 1.000
Associated treatment: steroids in pneumonia

no./total (%)
9 of 12 (75) 41 of 50 (82) .686b

MV, mechanical ventilation.
aMann-Whitney U test; bFisher’s exact test; cnumber of days until the beginning of antiviral

treatment, consisting of monotherapy with oseltamivir and occasionally zanamivir (in four patients).
Test tendencies in proportions. If not marked as Mann-Whitney U test or Fisher’s exact test, results are
from a two-tailed chi-square test, with correction of continuity.
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matory conditions induced by influenza
virus infection in pregnant women, who
show in addition altered levels of cyto-
kines and chemokines due to pregnancy
itself, could impair the development of
the specific host response against the vi-
rus (30).

Pregnant women did not present differ-
ences in comorbidities compared with non-
pregnant women, except for obesity in
which the prevalence was lower than in
nonpregnant women, thus corroborating
previous reports (33, 34). Several studies
of pandemic influenza A/H1N1 (31) have
reported the use of empirical corticoste-
roid therapy in more than half of these
patients, both as primary therapy and as
rescue therapy for patients with severe
acute respiratory distress syndrome. Re-
cent guidelines for the management of
human infection with pandemic influ-
enza A/H1N1 warned against routine cor-
ticosteroid use, although low doses may
be considered for patients in septic shock
who require vasopressors and have sus-
pected adrenal insufficiency (32, 33). In
our cohort, the number of patients
treated with steroids was quite high (75–
82% of patients with primary pneumo-
nia) and may be due to the pressure to
start steroids in very sick pregnant pa-
tients in the last stages of the process, to
increase the maturation of the fetal lung
and to allow safe delivery. Theoretically,
corticosteroid therapy suppresses inflam-
matory reactions and prevents migration
of inflammatory cells from the circula-
tion to tissues by suppressing the synthe-
sis of chemokines and cytokines. Ber-
mejo-Martin et al (34) recently reported
that severe influenza A/H1N1 with respi-
ratory involvement is characterized by an
early secretion of a group of T-helper 1
and T-helper 17 chemokines and cyto-
kines which mediate migration of inflam-
matory cells to the infected tissue. Fi-
nally, there is clear data to suggest that
corticosteroid use was associated with a
longer duration of viral shedding (35, 36).
Furthermore, lack of benefit on survival
with higher risk of superinfections has
been recently reported by Martin-Loeches
et al (37) in ICU patients affected by in-
fluenza A/H1N1 in the European Society
for Intensive Care Medicine registry.
Therefore, the prescription of steroids
has to be balanced with the specific goals
of steroids in this unique population,
which was often to help the fetus and
improve infant survival if delivered pre-
maturely.

Mortality in pregnant women affected
by an influenza A/H1N1v infection is un-
expectedly high, from 20% (40, 41) to
45% (34). However, in our study, mortal-
ity in pregnant women admitted to ICU
(14%) for influenza A/H1N1 was lower
than in previous reports and similar to
the rates recorded by other authors (11–
13). Some subjects might not have been
captured by the present registry, and this
represents a potential limitation, how-
ever, according to data of the Spanish
Ministry of Health (38). In the present
study, 98% of severe pregnant women
were recorded.

Finally, the negative impact of the fol-
lowing factors in the severity and evolu-
tion of influenza A/H1N1 in pregnancy is
clear: obesity, the delay in the diagnosis
of viral infection (10, 39, 40) ICU admis-
sion and the onset of antiviral treatment
(5, 30). Our study also confirms the find-
ings of other authors (5, 9, 12, 33, 41)
regarding the severity of primary viral
pneumonia in pregnant women with the
highest need of mechanical ventilation
and factors that are associated with risk
of death, especially in women. However,
no significant differences were found be-
tween delayed treatment with oseltami-
vir, the frequency of pneumonia and
mortality, or dosing of oseltamivir. Our
findings confirm that prompt treatment
with oseltamivir within 48 hrs of the on-
set of symptoms should be provided for
pregnant women. In addition to this, tri-
age algorithms are needed to optimize
maternal health outcomes and to equita-
bly allocate limited resources in a popu-
lation affected by a pandemic influenza
outbreak (42).

CONCLUSION

Rate of ICU admission and primary
viral pneumonia are high in pregnant
women of childbearing age with influ-
enza A/H1N1. Pregnant women should
receive prompt treatment with oseltami-
vir within 48 hrs of the onset of influenza
symptoms.
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*H1N1 SEMICYUC Working Group:
Andalucía: Pedro Cobo (Hospital Punta de
Europa, Algeciras); Javier Martins (Hospital
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Javier Fierro (Hospital del Poniente, Alm-
ería); Ocaña Fernández (Hospital Huercal–
Overa, Almería); Rafael Sierra (Hospital Pu-
erta del Mar, Cádiz); Ma Jesús Huertos
(Hospital Puerto Real, Cádiz); Juan Carlos
Pozo, R. Guerrero (Hospital Reina Sofía,
Córdoba); Enrique Márquez (Hospital In-

fanta Elena, Huelva); Manuel Rodríguez-
Carvajal (Hospital Juan Ramón Jiménez,
Huelva); Antonio Jareño (Hospital del
SAS de Jerez, Jerez de la Frontera); José
Pomares, José Luis Ballesteros (Hospital
Universitario San Cecilio, Granada);
Yolanda Fernández, Francisco Lobato,
José F. Prieto, José Albofedo-Sánchez
(Hospital Costa del Sol, Marbella); Pilar
Martínez (Hospital Vírgen de la Victoria,
Málaga); Miguel Angel Díaz Castellanos
(Hospital Santa Ana de Motril, Granada);
Guillermo Sevilla (Clínica Sagrado Cora-
zón, Sevilla); José Garnacho-Montero,
Rafael Hinojosa, Esteban Fernández
(Hospital Virgen del Rocío, Sevilla); Ana
Loza, Cristóbal León (Hospital Universi-
tario Nuestra Señora de Valme, Sevilla);
Angel Arenzana (Hospital Virgen de la
Macarena, Sevilla), Dolores Ocaña (Hos-
pital de la Inmaculada, Sevilla). Aragón:
Manuel Luis Avellanas, Arantxa Lander,
S. Garrido Ramírez de Arellano, M. I.
Marquina Lacueva (Hospital San Jorge,
Huesca); Pilar Luque (Hospital Lozano
Blesa, Zaragoza); Ignacio González (Hos-
pital Miquel Servet, Zaragoza); Jose Ma

Montón (Hospital Obispo Polanco,
Teruel); Jose Ma Díaz, Pilar López-Reina,
Sergio Sáez (Hospital Virgen de la Salud,
Teruel). Asturias: Lisardo Iglesias, Car-
men Pascual González (Hospital Univer-
sitario Central de Asturias–HUCA,
Oviedo); Quiroga (Hospital de Cabueñes,
Gijón); Águeda García-Rodríguez (Hospi-
tal Valle del Nalón, Langreo). Baleares:
Lorenzo Socias, Pedro Ibánez, Marcío
Borges-Sa; A. Socias, Del Castillo A. (Hos-
pital Son Llatzer, Palma de Mallorca);
Ricard Jordà Marcos (Clínica Rotger,
Palma de Mallorca); José M. Bonell (USP.
Clínica Palmaplanas, Palma de Mallorca);
Ignacio Amestarán (Hospital Son Dureta,
Palma de Mallorca). Canarias: Sergio
Ruiz-Santana, Juan José Díaz (Hospital
Dr Negrín, Las Palmas de Gran Canaria);
Sisón (Hospital Doctor José Molina, Lan-
zarote); David Hernández, Ana Trujillo,
Luis Regalado (Hospital General la
Palma, La Palma); Leonardo Lorente
(Hospital Universitario de Canarias,
Tenerife); Mar Martín (Hospital de la
Candelaria, Tenerife), Sergio Martínez,
J. J. Cáceres (Hospital Insular de Gran
Canaria). Cantabria: Borja Suberviola, P.
Ugarte (Hospital Universitario Marqués
de Valdecilla, Santander). Castilla La
Mancha: Fernando García-López (Hospi-
tal General, Albacete); Angel Álvaro
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eral de Ciudad Real, Ciudad Real); Anto-
nio Albaya (Hospital Universitario de
Guadalajara, Guadalajara); Alfonso
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López Messa (Complejo Asistencial de Pa-
lencia, Palencia), Ma Jesús López Pueyo
(Hospital General Yagüe, Burgos);
Zulema Ferreras (Hospital Universitario
de Salamanca, Salamanca); Santiago Ma-
cias (Hospital General de Segovia, Seg-
ovia); José Ángel Berezo, Jesús Blanco
Varela (Hospital Universitario Río Hor-
tega, Valladolid), Andaluz Ojeda A (Hos-
pital Universitario, Valladolid); Antonio
Álvarez Terrero (Hospital Virgen de la
Concha, Zamora), Fabiola Tena Ezpeleta
(Hospital Santa Bárbara, Soria). Catal-
uña: Rosa Ma Catalán (Hospital General
de Vic, Vic); Miquel Ferrer, Antoni Torres
(Hospital Clínic, Barcelona); Sandra Bar-
badillo (Hospital General de Catalunya–
CAPIO, Barcelona); Lluís Cabré (Hospital
de Barcelona, Barcelona); Assumpta Ro-
vira (Hospital General de l’Hospitalet,
L’Hospitalet); Francisco Álvarez-Lerma,
Antonia Vázquez, Joan Nolla (Hospital
Del Mar, Barcelona); Francisco Fernán-
dez, Joaquim Ramón Cervelló (Centro
Médico Delfos, Barcelona); Rafael Mañéz,
J. Ballús, Rosa Ma Granada (Hospital de
Bellvitge, Barcelona); Jordi Vallés, Marta
Ortíz, C. Guía (Hospital de Sabadell, Sa-
badell); Fernando Arméstar, Joaquim
Páez (Hospital Dos De Mayo, Barcelona);
Jordi Almirall, Xavier Balanzo (Hospital
de Mataró, Mataró); Elena Arnau, Lluis
Llopart, Mercedes Palomar (Hospital Vall
d’Hebron, Barcelona); Iñaki Catalán
(Hospital Sant Joan de Déu, Manresa);
Josep Ma Sirvent, Cristina Ferri, Nerea
López de Arbina (Hospital Josep Trueta,
Girona); Mariona Badía, Montserrat
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(Hospital Arnau de Vilanova, Lleida);
Mònica Magret (Hospital Sant Joan de
Reus, Reus); M. F. Esteban, José Luna
(Hospital Verge de la Cinta, Tortosa);
Juan Ma Nava, J. González de Molina
(Hospital Universitario Mutua de Ter-
rassa, Terrassa); Zoran Josic (Hospital de
Igualada, Igualada); Francisco Gurri
(Hospital Quirón, Barcelona); Jordi Rello,
Alejandro Rodríguez, Thiago Lisboa, Di-

ego de Mendoza, Sandra Trefler (Hospital
Universitario Joan XXIII, Tarragona),
Rosa María Díaz (Hospital San Camil.
Sant Pere de Ribes, Barcelona). Extrema-
dura: Alberto Fernández-Zapata, Teresa
Recio, Abilio Arrascaeta, Ma José García-
Ramos, Elena Gallego (Hospital San
Pedro de Alcántara, Cáceres); F. Bueno
(Hospital Virgen del Puerto, Plasencia).
Galicia: Ma Lourdes Cordero, José A. Pas-
tor, Luis Álvarez–Rocha (CHUAC, A. Co-
ruña); Dolores Vila (Hospital Do Meix-
oeiro, Vigo); Ana Díaz Lamas (Hospital
Arquitecto Marcide, Ferrol); Javier
Blanco Pérez, M. Ortiz Piquer (Hospital
Xeral–Calde, Lugo); Eleuterio Merayo,
Victor Jose López-Ciudad, Juan Cortez,
Eva Vilaboy (Complejo Hospitalario de
Ourense, Ourense); Eva Maria Saborido
(Hospital Montecelo, Pontevedra); Raul
José González (H. Miguel Domínguez,
Pontevedra); Santiago Freita (Complejo
Hospitalario de Pontevedra, Pontevedra).
La Rioja: José Luis Monzón, Félix Goñi
(Hospital San Pedro, Logroño). Madrid:
Frutos Del Nogal Sáez, M. Blasco Naval-
potro (Hospital Severo Ochoa, Madrid);
Ma Carmen García-Torrejón (Hospital In-
fanta Elena, Madrid); César Pérez–Calvo,
Diego López (Fundación Jiménez Díaz,
Madrid); Luis Arnaiz, S. Sánchez-Alonso,
Carlos Velayos (Hospital Fuenlabrada,
Madrid); Francisco del Río, Miguel Ángel
González (Hospital Clínico San Carlos,
Madrid); María Cruz Martín, José Ma Mo-
lina (Hospital Nuestra Señora de Amér-
ica, Madrid); Juan Carlos Montejo (Hos-
pital Universitario 12 de Octubre,
Madrid); Patricia Albert, Ana de Pablo
(Hospital del Sureste, Arganda del rey);
José Eugenio Guerrero, Jaime Benitez
Peyrat (Hospital Gregorio Marañón, Ma-
drid); José A. Juliá, Enrique Cerdá, Man-
uel Alvarez, Carlos Pey (Hospital Infanta
Cristina, Madrid); Montse Rodríguez,
Eduardo Palencia (Hospital Infanta Le-
onor, Madrid); Rafael Caballero (Hospital
de San Rafael, Madrid); Rafael Guerrero
(Hospital Reina Sofía, Madrid); Concep-
ción Vaquero, Francisco Mariscal, S.
García (Hospital Infanta Sofía, Madrid);
Almudena Simón (Hospital Nuestra Se-
ñora del Prado, Madrid); Nieves Carrasco
(Hospital Universitario La Princesa, Ma-

drid); Isidro Prieto, A. Liétor, R. Ramos
(Hospital Ramón y Cajal, Madrid); Beatríz
Galván, Juan C. Figueira, M. Cruz Sori-
ano (Hospital La Paz, Madrid); P. Galdós;
Bárbara Balandin Moreno (Hospital Pu-
erta de Hierro, Madrid); Fernández del
Cabo (Hospital Monte Príncipe, Madrid);
Cecilia Hermosa, Federico Gordo (Hospi-
tal de Henares, Madrid); Alejandro Algora
(Hospital Universitario Fundación Alcor-
cón, Madrid); Amparo Paredes (Hospital
Sur de Alcorcón, Madrid); J. A. Cambron-
ero (Hospital Universitario Príncipe de
Asturias, Madrid); Sonia Gómez-Rosado
(Hospital de Móstoles, Madrid). Murcia:
Sofía Martínez (Hospital Santa María del
Rosell, Murcia); F. Felices Abad (Hospital
Universitario Reina Sofía, Murcia); Mari-
ano Martínez (Hospital Universitario Vir-
gen de la Arrixaca, Murcia); Sergio Man-
uel Butí, Gil Rueda, Francisco García
(Hospital Morales Messeguer, Murcia. Na-
varra: Enrique Maraví-Poma, I. Jimenez
Urra, L. Macaya Redin, A. Tellería (Hos-
pital Virgen del Camino, Pamplona); Josu
Insausti (Hospital de Navarra, Pamplona).
País Vasco: Nagore González, Loreto
Vidaur Tello, Pilar Marco, Loreto Vidaur
(Hospital de Donostia, San Sebastián); B.
Santamaría (Hospital de Basurto, Bilbao);
Juan Carlos Vergara, Jose Ramon Iruret-
agoyena Amiano (Hospital de Cruces, Bil-
bao); Alberto Manzano (Hospital Santiago
Apóstol, Vitoria); Carlos Castillo Arenal
(Hospital Txagorritxu, Vitoria). Valencia:
José Blanquer (Hospital Clinic Universi-
tari, Valencia); Roberto Reig Valero, A.
Belenger, Susana Altaba (Hospital Gen-
eral de Castellón, Castellón); Bernabé Ál-
varez-Sánchez (Hospital General de Ali-
cante, Alicante); Santiago Alberto Picos
(Hospital Torrevieja Salud, Alicante); Án-
gel Sánchez-Miralles (Hospital San Juan,
Alicante); Juan Bonastre, M. Palamo,
Javier Cebrian, José Cuñat (Hospital La
Fe, Valencia); Belén Romero (Hospital de
Manises, Valencia); Rafael Zaragoza (Hos-
pital Dr Peset, Valencia); Virgilio Paricio
(Hospital de Requena, Valencia); Asun-
ción Marques, S. Sánchez-Morcillo, S.
Tormo (Hospital de la Ribera, Valencia),
J. Latour (H. G. Universitario de Elche,
Valencia), M. Ángel García (Hospital de
Sagunto, Castellón).
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