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ABSTRACT

Background and objective: The impact of pandemic
influenza A (H1IN1)v infection is still unknown but it is
associated with a high case-fatality rate.

Methods: This was a prospective, observational, mul-
ticentre study conducted in 144 Spanish intensive care
units. Demographic and clinical data were reviewed for
all cases of pandemic influenza A (HIN1)v infection
reported from 23 June 2009 through 11 February 2010
and confirmed by reverse transcriptase PCR assay.
Results: Out of 872 cases reported by statewide sur-
veillance, data for the first 131 deceased patients were
analysed. Thirty-seven patients (28.2%) died within the
first 14 days. The median age of these patients was 46
years (interquartile range 35-58) and 60.3% were male.
Twenty-eight patients (21.4%) did not present with any
comorbidities on admission. Forty-six per cent of
patients were reported to be obese and 22 (16.8%) had
COPD. The vast majority of the patients (72.5%) had
viral pneumonia; 95.4% of these had bilateral patchy
alveolar opacities (predominantly basal), affecting
three or four quadrants. One hundred and fifteen
patients (87.8%) developed multi-organ dysfunction
syndrome. Ninety-seven patients (74%) required vaso-
pressor drugs, 37 (27.2%) received renal replacement
therapy, and 47 (35.1%) received intravenous corti-
costeroids on admission to the intensive care unit.
Only 68 patients (51.9%) received empirical antiviral
treatment.
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SUMMARY AT A GLANCE

The impact of pandemic (HIN1)v influenza A
infection is still unknown but it is associated with a
high case-fatality rate. This prospective, observa-
tional, multicentre study conducted in 144
Spanish intensive care units, summarizes the clini-
cal characteristics of the first 131 patients who died
during the initial wave of infection.

Conclusions: One-third of patients with pandemic
influenza A (HIN1)v infection died within the first two
weeks and these were young patients, with rapidly pro-
gressive viral pneumonia as the primary cause of
admission. Obese patients were at high risk but one in
four patients did not present with any risk factors on
admission. Only half the patients received empirical
antiviral therapy and this was administered late.

Key words: clinical epidemiology, critical care medi-
cine, HIN1, mortality, pneumonia.

INTRODUCTION

Pandemic influenza A (H1N1)v infection has been
spreading across Europe since the first cases were
reported over the summer of 2009. The European
Centre for Disease Prevention and Control (ECDC)
reported that up to 15 February 2010, 2678 deaths had
occurred across Europe’; however, the impact of pan-
demic influenza A (HIN1)v infection is still unknown.

Reports from other continents indicate that critical
illness caused by pandemic influenza A (HIN1)v
infection is associated with a high case-fatality rate.
We previously reported that the first 32 cases of severe
respiratory failure caused by pandemic influenza A
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(HIN1)v infection in Europe had a 25% mortality rate
during summer.” The present report summarizes the
clinical details of the first 131 patients who died after
admission to intensive care units (ICU) during the
initial winter (2009-2010) wave of pandemic influ-
enza A (HIN1)v infection in Spain.

METHODS

The sources of the data for this study have been
described in detail previously.? Consecutive initial
notifications of cases of influenza A (H1N1)v infection
up to 15 February 2010 were eligible for inclusion in
the study. Children under 15 years of age were not
enrolled in this registry. Patient information was ano-
nymized and informed consent was waived due to the
observational nature of the study, and the fact that it
was performed as part of an emergency public health
response. All tests and procedures were ordered by
the attending physicians. The study was approved
by the ethics board of Joan XXIII University Hospital,
Tarragona, Spain.

Nasopharyngeal swab specimens were collected at
admission and respiratory secretions were also
obtained from intubated patients. RT-PCR testing was
performed in accordance with the published Centers
for Disease Control guidelines.* HIN1 testing was
performed at each institution or, when testing was
not available, at a central reference laboratory. A
‘confirmed case’ was defined as an acute respiratory
illness with laboratory-confirmed pandemic influ-
enza A (HIN1)v infection, with viral infection
confirmed by real-time RT-PCR or viral culture.’
Only ‘confirmed cases’ were included in the present
analysis.

The definition of community-acquired pneumonia
was based on the current American Thoracic Society
and Infectious Disease Society of America guidelines.®
Primary viral pneumonia was defined as presenta-
tions during the acute phase of influenza virus illness,
with acute respiratory distress and unequivocal
alveolar opacification involving two or more lobes,
and with negative respiratory and blood bacterial cul-
tures. Co-infection was considered in patients with
confirmed pandemic influenza A (HIN1)v infection,
who showed recurrence of fever, increased coughing
and production of purulent sputum, as well as posi-
tive results for pathogen isolation in respiratory or
blood cultures.® BAL was not systematically per-
formed because of the high risk of generating aero-
sols. Respiratory cultures were performed on tracheal
aspirates obtained immediately after intubation.
Acute renal failure was defined as the need for renal
replacement therapy, according to the guidelines of
the International Consensus Conference.’

The criteria for admission to ICU and treatment
decisions for all patients, including determination of
the need for intubation and the types of antibiotic and
antiviral therapy administered, were not standardized
and were made by the attending physician. The fol-
lowing information was recorded: demographic
details, comorbidities, time of onset of illness and
hospital admission, time to first dose of antiviral
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therapy, microbiological findings and CXR findings at
admission to ICU. Empirical antiviral therapy was
divided into four equal periods for the purpose of
reporting implementation during the study. Intuba-
tion and mechanical ventilation requirements,
adverse events during the ICU stay, for example, need
for vasopressor drugs or renal replacement therapy,
and laboratory findings at admission to ICU were also
recorded. To assess the severity of illness, the Acute
Physiology and Chronic Health Evaluation (APACHE)
II score? was determined for all patients, within 24 h
of admission to ICU. In addition, organ failure was
assessed using the Sequential Organ Failure Assess-
ment (SOFA) scoring system.?

Statistical analysis

Discrete variables are expressed as counts (percent-
ages) and continuous variables as means = SD or
medians with 25th to 75th percentiles (interquartile
range, IQR). Survival analysis was performed using
the Kaplan—-Meier distribution. Statistical analyses
were performed using SPSS 15.0 software (SPSS Inc.,
Chicago, IL, USA).

RESULTS

Data are reported for the first 140 adult patients who
died due to pandemic influenza A (HIN1)v infection
after admission to ICUs with severe respiratory
failure, in 144 hospitals in Spain. Nine cases were
excluded due to missing data. Therefore, data for 131
patients were included in the final analysis. In eight
patients (6.1%) infection was due to nosocomial
transmission, two of these being health-care workers.
Thirty-seven patients (28.2%) died within the first 14
days and 98 patients (74.8%) died within 28 days of
ICU admission (Fig. 1). The median hospital stay was
13 days (IQR 6.5-22).

Pandemic influenza A (HIN1) virus infection was
confirmed in all patients by real-time PCR. The
median time from onset of symptoms to a confirmed

Probability of survival

0 10 20 30 40 50 60
Days

Figure 1 Cumulative survival of the 131 patients admit-
ted to intensive care units with pandemic influenza A
(HIN1)v infection (censored at 60 days).
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Figure 2 Number of patients with pandemic influenza A
(HTN1)v infection who died after admission to the inten-
sive care unit, according to age group.

positive real-time PCR test was 2 days (IQR 1-4).
Initial PCR testing for pandemic influenza A (HIN1)v
virus at ICU admission was negative in four patients
(3.1%). These patients were later confirmed to be
infected with the virus through testing of tracheal
secretions.

The median age of the patients was 46 years (IQR
35-58). The highest number of ICU deaths occurred
among patients between 25 and 49 years of age
(Fig. 2). Seventy-nine patients (60.3%) were male. The
median number of comorbidities was two (IQR 1-2).
Sixty-one patients (46.6%) were reported to be obese
(BMI > 30 in 25 patients (19.1%) and BMI > 40 in 36
patients (27.5%)) and 22 patients (16.8%) had COPD.
In addition, six pregnant women (4.6%) died. Twenty-
eight patients (21.4%) did not present with any
comorbidities on admission. Additional demographic
details and data on risk factors and types of critical
illness among patients with pandemic influenza A
(HIN1)v infection are presented in Table 1.

The median time from onset of symptoms to hos-
pital admission was 4 days (IQR 2-5) and from hospi-
talization to ICU admission was 1 day (IQR 1-3). The
vast majority of patients (95, 72.5%) had viral pneu-
monia (Table 2); most of these patients (95.4%) had
bilateral patchy alveolar opacities (predominantly
basal), affecting three or four quadrants.
Co-infections occurred in 24 patients (18.3%), seven
patients (5.3%) had fulminant myocarditis, four
(3.1%) had exacerbations of COPD and one had
hepatic failure. Table 3 shows details of the microor-
ganisms isolated from patients with co-infections.
Combination therapy was administered to 22 (91.7%)
of these patients, with 12 (54.5%) receiving third-
generation cephalosporins, eight (36.6%) receiving
carbapenems and two (16.6%) receiving piperacillin/
tazobactam.

All but three patients were mechanically ventilated,
with 125 (95.4%) requiring invasive ventilation for a
median of 11 days (IQR 5-17) and 45 (34.4%) of these
patients requiring ventilation in the prone position.
The total number of days of ventilation was 1289.
Non-invasive ventilation (VIN) was implemented in
34 patients (25.9%). Thirty-one of these patients
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Table 1 Most common risk factors for mortality among
patients with pandemic influenza A (H1N1)v infection
admitted to the intensive care unit

Number of Percentage of

Risk factor patients patients
Obesity 61 46.6

BMI > 30 25 19.1

BMI > 40 36 27.5
COPD 22 16.8
Diabetes mellitus 14 10.7
Chronic heart failure 13 9.9
Chronic renal failure 12 9.2
Asthma 11 8.4
Pregnancy 6 4.6
Neuromuscular disease 7 5.3
Autoimmune disorders 7 5.3
HIV infection 4 3.1
None 28 21.4

Table 2 Primary cause of admission for patients who
died due to pandemic influenza A (H1N1)v infection

Number of Percentage of
Cause of admission patients patients
Viral pneumonia 95 72.5
Co-infection 24 18.3
Fulminant myocarditis 7 5.3
Exacerbation of COPD 4 3.1
Fulminant hepatic failure 1 0.7

Table 3 Frequency of isolation of specific pathogens in
patients with co-infections and pandemic influenza A
(HTN1)v infection

Number of  Percentage of
Pathogen patients patients
Streptococcus pneumoniae 9 37.5
Aspergillus sp. 5 20.8
Pseudomonas aeruginosa 4 16.7
Streptococcus pyogenes 2 8.3
Acinetobacter baumannii 2 8.3
Staphylococcus aureus 1 4.2
Klebsiella pneumoniae 1 4.2

(91.2%) required further orotracheal intubation and
invasive mechanical ventilation.

The mean APACHE II score was 19.2 = 8.9 and the
mean SOFA score was 8.2 = 4.5. One hundred and
fifteen patients (87.8%) developed multi-organ dys-
function syndrome. Ninety-seven patients (74%)
required vasopressor drugs, 37 (27.2%) received renal
replacement therapy due to acute renal failure and 47
(35.1%) received intravenous corticosteroids at ICU
admission. Ventilator-associated pneumonia was
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Figure 3 Percentage of patients with pandemic influ-
enza A (H1N1)v infection who received empirical antiviral
treatment over the time course of the study, divided into
four equal periods. P, period.

microbiologically confirmed in 12 patients, including
seven cases of Pseudomonas aeruginosa infection,
four cases of Acinetobacter sp. infection and one case
of Klebsiella pneumoniae infection.

Eighty-one patients (61.8%) had elevated LDH
levels (mean 1651.6 + 4980.4 U/L) at the time of ICU
admission. Eighty-three patients (63.3%) had elevated
aspartate aminotransferase levels (mean 183.4 =
734.4 U/L), 78 (59.5%) had elevated alanine ami-
notransferase levels (mean 171.1 * 758.2 U/L) and 31
(23.6%) had increased creatine kinase levels (mean
738.1 = 662.2 U/L, range 226 to 3060). CRP levels
were assessed in 48 patients (36.6%), for whom the
mean value was 396 + 527 mg/L and procalcitonin
was measured in 39 patients (29.7%), for whom the
mean value was 6.1 = 20.3 ng/mL. The mean leuco-
cyte count was of 9.36 = 12.95 x 10°/L and the mean
platelet count was 149.57 = 88.85x 10°/L. In 25
patients (19.08%), creatinine and urea were elevated
at hospital admission, with mean values of 245.8 =
107 umol/L. and 43.2 = 12.9 mmol/L, respectively
(Table 4).

Oseltamivir was administered to all patients,
including higher doses of oseltamivir (up to 150 mg
orally, bd) in 77 patients (58.8%). In 58 patients
(85.2%) this was the initial dose. Empirical antiviral
treatment was initiated in 68 patients (51.9%);
however, implementation increased from 14.3% to
81.5% through the study period (Fig. 3). The esti-
mated median time from the onset of illness to the
initiation of antiviral treatment was 4 days (IQR 3-6).
Zanamivir was administered as rescue therapy to
only two patients (1.5%), due to the persistence of
symptoms.

DISCUSSION

This report provides details of the first 131 patients
who died due to pandemic influenza A (HIN1)v infec-
tion after hospitalization in an ICU in Spain. One-
third of the patients died within the first 2 weeks. The
primary cause of severe pulmonary damage was
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Table 4 Characteristics of the 131 patients who died due
to pandemic influenza A (H1N1)v infection

Variable Value
Age, years

Mean = SD 46.5 = 16.1

Median (IQR) 46 (35-58)
Male gender, n (%) 79 (60.3)
APACHE Il score, mean = SD 19.2 = 8.9
SOFA score, mean = SD 8.2+ 45
Days from onset of symptoms to

hospital admission

Mean = SD 39+ 24

Median (IQR) 4 (2-5)
Days from hospitalization to ICU

admission

Mean = SD 2.7 + 3.1

Median (IQR) 1(1-3)
Days from onset of symptoms to first

dose of antiviral therapy

Mean = SD 49 = 3.6

Median (IQR) 4 (3-6)
Laboratory findings, median (IQR)

Leucocyte count, x10%L 6.8 (3-12)

Platelet count, x10%/L 137 (88.8-196)

Serum LDH, IU/L 780 (481.5-1133.5)

Serum creatine kinase, U/L 195 (93-514.5)

Serum creatinine (umol/L) 79.6 (61.9-123.8)

Aspartate aminotransferase (U/L) 60 (41-118)

Alanine aminotransferase (U/L) 42.5 (24.5-101)
Mechanically ventilated on

admission, n (%)

Failure of NIV 31(23.6)

Invasive ventilation 125 (95.4)
Adverse events, n (%)

Vasopressor drugs 97 (74)

Haemofiltration 37 (27.2)

Refractory hypoxaemia requiring 45 (34.3)

prone ventilation

APACHE, the Acute Physiology and Chronic Health
Evaluation; IQR, interquartile range; NIV, non-invasive
ventilation; SOFA, Sequential Organ Failure Assessment.

rapidly progressive viral pneumonia, but only half the
patients received empirical antiviral therapy, and this
was administered late. The patients who died were
young, and almost half were reported to be obese;
however, one in four patients did not present with any
risk factors on admission.

The infection was first reported in Mexico in April
2009 and several reports have been published regard-
ing severe respiratory infections in hospitalized
patients. Pérez-Padilla et al.'® reported a mortality
rate of 38%, while studies from Canada," and Austra-
lia and New Zealand" indicated mortality rates of
17.3% and 14.3%, respectively. In the present cohort,
15.3% of the patients died and this report summarizes
some of the important clinical findings.

Why these severe manifestations of influenza infec-
tion occurred in young adult patients during this out-
break remains an unanswered question. Pandemic
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(HIN1)v influenza A infection represents a challenge
due to the fact that young healthy people were
affected. Some important considerations should be
highlighted. First, the age-specific incidence rates
were highest among adults up to 65 years of age, who
represented more than 80% of the entire cohort. The
present findings are in agreement with previously
published reports that severe viral pneumonia
affected patients who were younger than expected."
Second, half of the patients in the present cohort were
obese; however, the potential causality of this associa-
tion should be further investigated in terms of attrib-
utable mortality and utilization of hospital resources.

In addition, one in four of the patients who died did
not present with any risk factor on admission. This
may be explained by an abnormal immune response
in these patients. We recently reported that severe
pandemic (HIN1)v influenza A infection with respi-
ratory involvement was characterized by early secre-
tion of Thl7 and Thl cytokines that are usually
associated with cell-mediated immunity."* Further-
more, To et al. recently reported immune dysregula-
tion (excessive cytokine activation) and slower
control of viral load in patients with mild compared
with severe presentations.'

Pulmonary compromise in the present patients
could be mostly explained by rapidly progressive viral
hypoxaemia and bilateral alveolar infiltrates on CXR.
Most patients were mechanically ventilated and
despite implementation of the prone position, one in
three patients subsequently died. Some reports have
emphasized the importance of early recognition of
hypoxaemia and management in the ICU.' In the
present study, NIV was unsuccessful in more than
20% of patients. Recently, the European Respiratory
Society and the European Society of Intensive Care
Medicine published guidelines on the use of NIV in
patients with pandemic (HIN1)v influenza A infec-
tion."” It was suggested that, as a rule, NIV is not rec-
ommended as an alternative to invasive ventilation in
these patients. The implementation of NIV may be
considered in order to prevent clinical worsening and
the need for intubation in patients with moderate
hypercapnic respiratory exacerbations, chronic lung
disease or cardiogenic pulmonary oedema, but
without primary viral pneumonia, multi-organ
dysfunction/failure or refractory hypoxaemia.'®

In the present study, co-infection was identified in
18.3% of the patients, whereas a recent analysis of 77
fatal cases of pandemic (H1N1)v 2009 infection indi-
cated bacterial co-infection in 29% of patients." The
present findings were in agreement with that report in
terms of the common bacterial pathogens causing
co-infection: Streptococcus pneumoniae, Staphylococ-
cus aureus and Streptococcus pyogenes. Interestingly
however, Aspergillus sp. was isolated from deep respi-
ratory samples of five patients, and Pseudomonas
aeruginosa was isolated from those of four patients.

Extrapulmonary manifestations of pandemic
(HIN1)v influenza A infection have been reported to
be associated with more severe presentations.”’ A
striking observation in the present cohort was the
seven patients who were admitted with fulminant
myocarditis. The prevalence of influenza-associated
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fulminant myocarditis is not known because of the
low index of suspicion. Bratincsak et al.** reported
four children with fulminant myocarditis; therefore
early detection and aggressive therapy are warranted
in order to decrease mortality.

Empirical antiviral treatment was initiated in only
half the patients who died. This finding was surpris-
ing, given that empirical antiviral treatment should be
initiated within the first 48 h of the onset of symptoms
and is recommended for all hospitalized patients
admitted with suspected influenza.?** Jain et al.
reported that among 272 hospitalized patients with
positive RT-PCR tests for pandemic (H1N1)v influ-
enza A infection, those who received antiviral drugs
(188 out of 200 receiving oseltamivir) within 2 days of
the onset of symptoms had better outcomes.?* Hien
et al. reported clinical, RT-PCR and viral culture data
from 292 patients with pandemic (H1N1)vinfluenza A
infection, who commenced oseltamivir at hospital
admission, and observed that antiviral treatment
resulted in a rapid decline in viral shedding.>> Never-
theless, the implementation of empirical antiviral
therapy increased markedly over the period of the
study due to the campaigns of the Spanish National
Health System (Fig. 3).

In conclusion, the results from this study show that
in patients who died due to pandemic (H1N1)v influ-
enza A infection, rapidly progressive viral pneumonia
was the primary cause of admission, and only half of
these patients received empirical antiviral therapy.
These observations emphasize the importance of a
high index of suspicion for pandemic (HI1N1)v influ-
enza A infection, with early detection, aggressive
management and concomitant use of antiviral drugs.
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Fierro (Hospital del Poniente, Almeria); Ocafa
Ferndndez (Hospital Huercal—Overa, Almeria);

Rafael Sierra (Hospital Puerta del Mar, Cadiz); M*
Jestis Huertos (Hospital Puerto Real, Cddiz); Juan
Carlos Pozo, R. Guerrero (Hospital Reina Sofia,
Cérdoba); Enrique Mdarquez (Hospital Infanta Elena,
Huelva); Manuel Rodriguez-Carvajal (Hospital Juan
Ramoén Jiménez, Huelva); Antonio Jarefio (Hospital
del SAS de Jerez, Jerez de la Frontera); José Pomares,
José Luis Ballesteros (Hospital Universitario San
Cecilio, Granada); Yolanda Ferndndez, Francisco
Lobato, José E Prieto, José Albofedo-Séanchez (Hospi-
tal Costa del Sol, Marbella); Pilar Martinez (Hospital
Virgen de la Victoria, Mdlaga); Miguel Angel Diaz Cas-
tellanos (Hospital Santa Ana de Motril, Granada);
Guillermo Sevilla (Clinica Sagrado Corazon, Sevilla);
José Garnacho-Montero, Rafael Hinojosa, Esteban
Ferndandez (Hospital Virgen del Rocio, Sevilla); Ana
Loza, Cristébal Le6n (Hospital Universitario Nuestra
Sefiora de Valme, Sevilla); Angel Arenzana (Hospital
Virgen de la Macarena, Sevilla); Dolores Ocafia (Hos-
pital de la Inmaculada, Sevilla).

Aragén:

Manuel Luis Avellanas, Arantxa Lander, S Garrido
Ramirez de Arellano, MI Marquina Lacueva (Hospital
San Jorge, Huesca); Pilar Luque (Hospital Lozano
Blesa, Zaragoza); Ignacio Gonzdlez (Hospital Miquel
Servet, Zaragoza); Jose M* Montén (Hospital Obispo
Polanco, Teruel); Jose M* Diaz, Pilar Lépez-Reina,
Sergio Sdez (Hospital Virgen de la Salud, Teruel).
Asturias:

Lisardo Iglesias, Carmen Pascual Gonzdlez (Hospital
Universitario Central de Asturias—HUCA, Oyiedo);
Quiroga (Hospital De Cabueies, Gijén); Agueda
Garcia-Rodriguez (Hospital Valle del Nalén, Langreo).
Baleares:

Lorenzo Socias, Pedro Ibdnez, Marcio Borges-Sa; A.
Socias, Del Castillo A (Hospital Son LLatzer, Palma de
Mallorca); Ricard Jorda Marcos (Clinica Rotger, Palma
de Mallorca); José M Bonell (USP. Clinica Palma-
planas, Palma de Mallorca); Ignacio Amestardn
(Hospital Son Dureta, Palma de Mallorca).

Canarias:

Sergio Martinez, J.J.Cdceres (Hospital Insular de Gran
Canaria); Sergio Ruiz-Santana, Juan José Diaz (Hospi-
tal Dr Negrin, Las Palmas de Gran Canaria); Sisén
(Hospital Doctor José Molina, Lanzarote); David
Herndndez, Ana Trujillo, Luis Regalado (Hospital
General la Palma, La Palma); Leonardo Lorente (Hos-
pital Universitario de Canarias, Tenerife); Mar Martin
(Hospital de la Candelaria, Tenerife).
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Cantabria:

Borja Suberviola, P. Ugarte (Hospital Universitario
Marqués de Valdecilla, Santander).

Castilla La Mancha:

Fernando Garcia-Lépez (Hospital General, Albacete);
Angel Alvaro Alonso, Antonio Pasilla (Hospital
General La Mancha Centro, Alcdzar de San Juan); M?
Luisa Gémez Grande (Hospital General de Ciudad
Real, Ciudad Real); Antonio Albaya (Hospital Univer-
sitario de Guadalajara, Guadalajara); Alfonso
Canabal, Luis Marina (Hospital Virgen de la Salud,
Toledo).

Castilla y Leon:

Juan B Lépez Messa (Complejo Asistencial de Palen-
cia, Palencia); M® Jesus Lépez Pueyo (Hospital
General Yagiie, Burgos); Zulema Ferreras (Hospital
Universitario de Salamanca, Salamanca); Santiago
Macias (Hospital General de Segovia, Segovia); José
Angel Berezo, Jests Blanco Varela (Hospital Universi-
tario Rio Hortega, Valladolid); Andaluz Ojeda A
(Hospital Universitario, Valladolid); Antonio Alvarez
Terrero (Hospital Virgen de la Concha, Zamora);
Fabiola Tena Ezpeleta (Hospital Santa Barbara, Soria).
Cataluna:

Rosa M* Cataldn (Hospital General de Vic, Vic); Miquel
Ferrer, Antoni Torres (Hospital Clinic, Barcelona);
Sandra Barbadillo (Hospital General de Catalunya—
CAPIO, Barcelona); Lluis Cabré (Hospital de Barce-
lona, Barcelona); Assumpta Rovira (Hospital General
de I'Hospitalet, L'Hospitalet); Francisco Alvarez-
Lerma, Antonia Vazquez, Joan Nolla (Hospital Del
Mar, Barcelona); Francisco Ferndndez, Joaquim
Ramoén Cervell6é (Centro Médico Delfos, Barcelona);
Rafael Mafiéz, J. Balliis, Rosa M* Granada (Hospital de
Bellvitge, Barcelona); Jordi Vallés, Marta Ortiz, C. Guia
(Hospital de Sabadell, Sabadell); Fernando Arméstar,
Joaquim Pdez (Hospital Dos De Mayo, Barcelona);
Jordi Almirall, Xavier Balanzo (Hospital de Matard,
Mataré); Elena Arnau, Lluis Llopart, Mercedes
Palomar (Hospital Vall d’'Hebron, Barcelona); Ifaki
Cataldn (Hospital Sant Joan de Déu, Manresa); Josep
M? Sirvent, Cristina Ferri, Nerea Lopez de Arbina
(Hospital Josep Trueta, Girona); Mariona Badia,
Montserrat Valverdu-Vidal, Fernando Barcenilla
(Hospital Arnau de Vilanova, Lleida); Monica Magret
(Hospital Sant Joan de Reus, Reus); MF Esteban, José
Luna (Hospital Verge de la Cinta, Tortosa); Juan M?
Nava, ] Gonzdlez de Molina (Hospital Universitario
Mutua de Terrassa, Terrassa); Zoran Josic (Hospital de
Igualada, Igualada); Francisco Gurri (Hospital
Quirdn, Barcelona); Jordi Rello, Alejandro Rodriguez,
Thiago Lisboa, Diego de Mendoza, Sandra Trefler
(Hospital Universitario Joan XXIII, Tarragona); Rosa
Maria Diaz (Hospital San Camil. Sant Pere de Ribes,
Barcelona).

Extremadura:

Alberto Ferndndez-Zapata, Teresa Recio, Abilio Arras-
caeta, M* José Garcia-Ramos, Elena Gallego (Hospital
San Pedro de Alcédntara, Céceres); E Bueno (Hospital
Virgen del Puerto, Plasencia).

Galicia: )

M? Lourdes Cordero, José A. Pastor, Luis Alvarez—
Rocha (CHUAC, A Coruiia); Dolores Vila, (Hospital Do
Meixoeiro, Vigo); Ana Diaz Lamas (Hospital Arqui-
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tecto Marcide, Ferrol); Javier Blanco Pérez, M Ortiz
Piquer (Hospital Xeral—Calde, Lugo); Eleuterio
Merayo, Victor Jose Lopez-Ciudad, Juan Cortez, Eva
Vilaboy (Complejo Hospitalario de Ourense,
Ourense); Eva Maria Saborido (Hospital Montecelo,
Pontevedra); Raul José Gonzdlez (H. Miguel
Dominguez, Pontevedra); Santiago Freita (Complejo
Hospitalario de Pontevedra, Pontevedra).

La Rioja:

José Luis Monzdén, Félix Goni (Hospital San Pedro,
Logrono).

Madrid:

Frutos Del Nogal Sdez, M Blasco Navalpotro (Hospital
Severo Ochoa, Madrid); M* Carmen Garcia-Torrejon
(Hospital Infanta Elena, Madrid); César Pérez—Calvo,
Diego Lépez (Fundacion Jiménez Diaz, Madrid); Luis
Arnaiz, S. Sdnchez-Alonso, Carlos Velayos (Hospital
Euenlabrada, Madrid); Francisco del Rio, Miguel
Angel Gonzalez (Hospital Clinico San Carlos, Madrid);
Maria Cruz Martin, José M* Molina (Hospital Nuestra
Senora de América, Madrid); Juan Carlos Montejo
(Hospital Universitario 12 de Octubre, Madrid); Patri-
cia Albert, Ana de Pablo (Hospital del Sureste,
Arganda del rey); José Eugenio Guerrero, Jaime
Benitez Peyrat (Hospital Gregorio Maraién, Madrid);
José A Julid, Enrique Cerdd, Manuel Alvarez, Carlos
Pey (Hospital Infanta Cristina, Madrid); Montse
Rodriguez, Eduardo Palencia (Hospital Infanta
Leonor, Madrid); Rafael Caballero (Hospital de San
Rafael, Madrid); Rafael Guerrero (Hospital Reina
Soffa, Madrid); Concepcién Vaquero, Francisco
Mariscal, S. Garcia (Hospital Infanta Sofia, Madrid);
Almudena Sim6n (Hospital Nuestra Sefiora del Prado,
Madrid); Nieves Carrasco (Hospital Universitario La
Princesa, Madrid); Isidro Prieto, A Liétor, R. Ramos
(Hospital Ramén y Cajal, Madrid); Beatriz Galvén,
Juan C. Figueira, M. Cruz Soriano (Hospital La Paz,
Madrid); P Galdés, Barbara Balandin Moreno (Hospi-
tal Puerta de Hierro, Madrid); Ferndndez del Cabo
(Hospital Monte Principe, Madrid); Cecilia Hermosa,
Federico Gordo (Hospital de Henares, Madrid); Ale-
jandro Algora (Hospital Universitario Fundacién
Alcorcén, Madrid); Amparo Paredes (Hospital Sur de
Alcorcén, Madrid); JA Cambronero (Hospital Univer-
sitario Principe de Asturias, Madrid); Sonia Gémez-
Rosado (Hospital de Mdéstoles, Madrid).

Murcia:

Soffa Martinez (Hospital Santa Maria del Rosell,
Murcia); E Felices Abad (Hospital Universitario Reina
Sofia, Murcia); Mariano Martinez (Hospital Universi-
tario Virgen de la Arrixaca, Murcia); Sergio Manuel
Buti, Gil Rueda, Francisco Garcia (Hospital Morales
Messeguer, Murcia).

Navarra:

Laura Macaya, Enrique Maravi-Poma, I Jimenez Urra,
L Macaya Redin, A Telleria (Hospital Virgen del
Camino, Pamplona); Josu Insansti (Hospital de
Navarra, Pamplona).

Pais Vasco:

Nagore Gonzélez, Pilar Marco, Loreto Vidaur (Hospi-
tal de Donostia, San Sebastian); B. Santamaria (Hos-
pital de Basurto, Bilbao); Juan Carlos Vergara, Jose
Ramon Iruretagoyena Amiano (Hospital de Cruces,
Bilbao); Alberto Manzano (Hospital Santiago Apdstol,
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Vitoria); Carlos Castillo Arenal (Hospital Txagorritxu,
Vitoria).

Valencia:

José Blanquer (Hospital Clinic Universitari, Valencia);
Roberto Reig Valero, A. Belenger, Susana Altaba (Hos-
Hital General de Castellon, Castellén); Bernabé
Alvarez-Sanchez (Hospital General de Alicante, Ali-
cante); Santiago Alberto Picos (Hospital Torrevieja
Salud, Alicante); Angel Sanchez-Miralles (Hospital
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San Juan, Alicante); Juan Bonastre, M. Palamo, Javier
Cebrian, José Cunat (Hospital La Fe, Valencia); Belén
Romero (Hospital de Manises, Valencia); Rafael Zara-
goza (Hospital Dr Peset, Valencia); Virgilio Paricio
(Hospital de Requena, Valencia); Asunciéon Marques,
S. Sanchez-Morcillo, S. Tormo (Hospital de la Ribera,
Valencia); J. Latour (H.G Universitario de Elche,
Valencia); M Angel Garcia (Hospital de Sagunto,
Castellon).
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