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Community-acquired Respiratory Infections in Young Children
With Congenital Heart Diseases in the Palivizumab Era

The Spanish 4-Season Civic Epidemiologic Study
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Introduction: To investigate the epidemiology of acute respiratory tract
infections (ARIs) in children younger than 24 months old with hemody-
namically significant congenital heart diseases. Primary aim: incidence of
hospital admission due to ARI. Secondary aims: risk factors, etiologic
agents, clinical outcomes, and usefulness of preventive measures.
Patients and Methods: Prospective, multicenter, epidemiologic study
conducted in 57 Spanish hospitals covering four 7-month seasons
(2004-2008).

Results: A total of 2613 patients were eligible for the study. Three hundred
fifty-four patients (13.5%) (95% confidence interval: 12.3-14.9) required a
total of 453 hospital admissions. Clinical diagnoses: bronchiolitis (54.1%),
upper respiratory tract infection (21%), pneumonia (19.9%), and others
(17.4%). Median length of hospital stay: 7.0 days. No etiologic agent was
identified in two-thirds of the patients. In the remaining patients either a
single agent (26.8%) or polymicrobial infection (5%) was identified.
Respiratory syncytial virus (RSV) was the agent that was most commonly
found (3.8% specific hospitalization rate). Children receiving adequate
RSV prophylaxis (90.5%) had a 58.2% (95% confidence interval: 37.6—
78.3) reduction in RSV hospitalization. Risk factors for admission included
malnourishment, infant age, male gender, chromosome alterations, wheez-
ing, inadequate RSV prophylaxis fulfillment, and siblings <11 years of
age. Pediatric intensive care unit care was required in 21.8% of the
admissions and 9 patients (0.34%) died.

Conclusions: Hospital admission rate and severity of ARI remain as
important issues in hemodynamically significant congenital heart disease
patients. The strict fulfillment of prophylactic recommendations against
RSV is the only protective factor that can be modulated to decrease the
ARI hospital admission rate.
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(Pediatr Infect Dis J 2010;29: 1077-1082)

Respiratory syncytial virus (RSV) infection remains the most
important etiologic agent of lower respiratory tract infection in
young children. Special populations known to be at high risk for
severe RSV disease include premature infants, infants with bron-
chopulmonary dysplasia, infants with hemodynamically signifi-
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cant congenital heart disease (HSCHD), or immunocompromised
individuals.'

Congenital heart diseases (CHDs) limit the infant’s ability
to increase cardiac output, and oxygen delivery can be severely
limited. The development of RSV pneumonitis impairs oxygen
uptake and increases the work of breathing in these infants with
compromised cardiac reserve. Under such conditions infants are at
significant risk of developing respiratory or cardiac failure and
may require prompt institution of ventilator support. Because
infants with serious CHD may deteriorate rapidly after the onset of
RSV infection, hospital admission for close observation and mon-
itoring is recommended.* ¢

There is no specific treatment for RSV infection and therapy
is essentially supportive, so prophylaxis is the best strategy against
RSV disease. Passive immunization with monoclonal antibodies
provides protection against severe RSV infection and significantly
reduces hospitalizations in high-risk children.” The current use of
RSV immune prophylaxis in HSCHD as well as its adherence to
recommendations and efficacy in broad population-based studies is
not well known.

The primary aim of the present study was to determine the
frequency of hospital admission due to acute respiratory tract
infections (ARIs) during 4 consecutive 7-month (fall through
spring) seasons in children younger than 24 months old with
HSCHD. Secondary aims include evaluation of risk factors, iden-
tification of etiologic agents, clinical outcome, and usefulness of
preventive measures.

PATIENTS AND METHODS
Study Design

The study was a prospective, multicenter, epidemiologic
study conducted in 57 hospitals throughout Spain covering four
7-month seasons (fall through spring), from October 1 to April 30,
during 4 consecutive years (2004—2008).

Study Population

The population enrolled in the study included patients of
=24 months of age diagnosed with HSCHD. Exclusion criteria
included patients with non-HSCHD, HIV-infected patients, partic-
ipation in a clinical study during the 3 months before study entry
and finally, patients that developed ARIs while being admitted in
the hospital due to any other reason (ie, cardiac surgery postoper-
ative period). Parental/legal guardian written informed consent
was required before inclusion of each child in the study. The trial
was conducted following the guidelines of the local ethical review
board in accordance with Good Clinical Practices and the tenets of
the Declaration of Helsinki.

Data Collection

A total of 16 principal investigators (pediatric cardiologists
in reference hospitals) participated in the study. Each investigator
had associated collaborators (n = 41) in the surrounding referring
hospitals. Data were collected in 2 visits: (1) Baseline visit: during
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this visit informed consent was obtained and socio-sanitary risk
factors were also collected; (2) Final visit: during this visit the
physician checked if there had been hospital admissions due to
ARI during the study period. Data were obtained from the dis-
charge reports or from the medical records in those cases in which
admission took place in one of the participating centers.

Sample Size

According to the birthrate information from the Spanish
Institute of Statistics, in the period between 2004 and 2007 a total
of 1,896,426 births were registered in Spain. Based on the known
incidence rate of CHD (8 per million), it was estimated that a
maximum of 15,171 would present any CHD, and of those, 3793
subjects (25%) would present hemodynamically significant dis-
ease.® Therefore, in the study period the potential number of
eligible patients would be 3793. The participating hospitals to-
gether with the collaborating centers covered all the public centers
with pediatric cardiac surgery and managed most of the hemody-
namically severe CHD.

Outcomes

Primary Outcome

The primary outcome was the incidence of hospital admis-
sion due to ARI during October 1 to April 30 in 4 consecutive
seasons (2004-2005, 2005-2006, 2006—2007, and 2007-2008) of
children =24 months of age with HSCHD. The definition of
HSCHD given by the Spanish Society of Pediatric Cardiology was
used.’” The following data were collected during the admissions:
date and duration of hospital stay; diagnosis: clinical and micro-
biologic, severity of the disease (pediatric intensive care unit
[PICU] admission, associated complications); therapies: oxygen
requirement, mechanical ventilation, extracorporeal membrane ox-
ygenation; death and date of death. Microbiologic data collection
was based on local clinical practice. Standard microbiologic pro-
cedures were used for pathogen identification whenever samples
were collected.

Secondary Outcomes

Risk factors and the usefulness of preventive measures were
evaluated. The following data were collected at baseline and final
visits: gender, date of birth, gestational age and birth weight,
current weight and weight changes during the follow-up; extent of
malnourishment (weight below <3 percentile) was calculated
using the standardized Spanish growth charts'®; type of feeding:
breast-feeding or formula, number of siblings <11 years of age
that attended school or daycare, attendance to daycare, smoking
habits at home, parental education level; type of heart disease:
cyanotic, noncyanotic, treatment received for cardiac disease,
cardiac surgery or interventions before and during the follow-up
period; comorbidities: syndromes/chromosome alterations (Down
syndrome, 22q11 deletion); associated respiratory disease: wheez-
ing, anatomic modifications of the aerial tract; immunosuppression:
pharmacologic, congenital; and finally data regarding vaccine/immu-
noprophylaxis schedule fulfillment for RSV, Haemophilus influenzae,
Streptococcus pneumoniae, and influenza according to the Spanish
Societies of Cardiology and Pediatric Guidelines. Complete prophy-
laxis included the following groups of patients: Patients that had
received 5 or more doses; patients that had received the same number
of doses than visits; patient enrolled in November and had received 4
or more doses; patient enrolled in December and had received 3 or
more doses; patient enrolled in January and had received 2 or more
doses; patient enrolled in February and had received one or more
doses; all patients that were enrolled in April. Incomplete prophylaxis
included the remaining patients.'""'? Immunoprophylaxis consisted of
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one injection every 28 days during the high risk period, that depend-
ing on the geographic area, ranged from October to February.

Statistical Analysis

Continuous variables were described using the mean, me-
dian, standard deviation, range and 25 and 75 percentile and were
analyzed using the Student ¢ test or the nonparametric Mann-
Whitney U test. Categorical variables were described as frequency
and percentage and were analyzed using the x? test. Predictive risk
factors for ARI hospital admission were identified using a multi-
variate model. The clinical effect of the immunoprophylaxis was
analyzed by comparison of the patients that required hospital
admission versus those that did not require hospital admission. All
the comparisons were performed using the x* test.

In all the statistical tests a level of 0.05 of significance was
applied. The R statistical program, version 2.5.1, was used for all
statistical analyses.

RESULTS

Patient Characteristics

During the 4 consecutive seasons, a total of 3717 patients
were evaluated; of those, 2613 (667 during the first season, 540
during the second season, 757 during the third season, and 649
during the fourth season) patients were eligible for the study.
Patients were excluded for the analysis if they had been included
in the prior studied season. There were 1465 boys and 1147 girls,
with a mean age of 6.72 months (86.3% less than 12 month) at the
first visit. The mean gestational age was 38.3 weeks (range,
25.0—43.0) and 427 (16.4%) children were premature. The mean
birth weight was 2.9429 g (range, 580-5.140), being the mean
weight at enrolment of 6041.7 g (46.5% less than 3 percentile). A
total of 1356 patients had undergone some type of cardiac inter-
vention (51.9%). The mean follow-up was 142.5 days (63%
included in October and November). With regard to immuniza-
tions/vaccines, Figure 1 summarizes the fulfillment of prophylactic
recommendations during the 4 study periods.

Hospital Admissions

The summary of all baseline patients’ characteristics of those
patients that required hospital admission versus those that were not
admitted are depicted in Fig, Supplemental Digital Content 1,
http://links.lww.com/INF/A563. Three hundred and fifty-four patients
(13.5%) (95% confidence interval [95% CI]: 12.3-14.9) required a
total of 453 hospital admissions. Clinical diagnoses for admission:
bronchiolitis (54.1%); upper respiratory tract infection (21%); pneu-
monia (19.9%); others (17.4%). The median length of hospital stay
was 7 days (interquartile range, 4—11 days). Fig, Supplemental Digital
Content 2, http:/links.lww.com/INF/A564 displays the monthly pa-
tient admissions because of ARI throughout the 4 study seasons. In
two-thirds of the patients (n = 301, 68.2%) no etiologic agent was
identified. In the remaining 31.8% of the patients a single agent
was found in 118 patients (26.8%) and polymicrobial infection was
diagnosed in 22 patients (5%). Table 1 summarizes the results of
the microbiologic studies. The most common etiologic agent
identified was RSV (102 admissions; 3.8% specific admission
rate). During the admission, a total of 322 patients (71.56%)
required oxygen therapy (median duration, 5.0 days). A total of 86
patients required PICU admission, with a total of 98 admissions
(21.8% of total hospital admissions). The median length of PICU
stay of 6 days (interquartile range, 3—11 days). Of those, 38
patients (8.52%) required mechanical ventilation (median dura-
tion, 7.0 days). A total of 41 (9.2%) patients experienced compli-
cations that included pulmonary hypertension (n = 17, 3.8%),
pleural effusion (n = 8, 1.8%), and respiratory distress syndrome
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FIGURE 1. Description of prophylactic measurements accomplished during the 4 seasons of the study.

TABLE 1. Microbiologic Studies Conducted and
Etiologic Identifications in 2613 Admissions
Pathogens Test Performed Positive
(n, %) (n, %)
Virus
RSV 221, 62.4% 102, 22.5%
Others (adenovirus, influenza, 62, 17.4% 13, 2.9%
parainfluenza)
Chickenpox 11, 3.1% 2,0.4%
Bacteria
S. pneumoniae 95, 26.8% 12, 2.6%
H. influenzae 85, 24.0% 13, 2.9%
Staphylococcus spp. 84, 23.7% 1,0.2%
Pseudomonas spp. 84, 23.9% 13, 2.9%
Fungi 17, 4.7% 5,1.1%

(n = 11, 2.5%). And 21 patients (4.7%) experienced sequela: 12
(2.7%) respiratory, 11 (2.5%) cardiac, 5 (1.1%) digestive, or 3
(0.7%) other. A total of 9 patients died due to respiratory illness
while being admitted in the hospital that corresponds to 0.34% of
the global number of children enrolled in the study and 1.98% of
those patients that required hospital admission.

As shown in Table 2, among the risk factors associated with
hospital admission due to ARI were as follows: wheezing (odds
ratio [OR]: 3.09, 95% CI: 2.05-4.66), chromosome alterations,
22ql1 deletion (OR: 2.84, 95% CI: 1.38-5.84) and trisomy 21
(OR: 1.97, 95% CI: 1.45-2.70), the presence of siblings <11 years
of age (OR: 1.85, 95% CI: 1.35-2.54), and the inadequate RSV
prophylaxis (OR: 1.77, 95% CI: 1.23-2.53). Conversely, the pro-
tective factors against ARI hospital admission included: weight
=3 percentile (OR: 0.75, 95% CI: 0.58—-0.97), female gender (OR:
0.70, 95% CI: 0.55-0.89), and age >12 months (OR: 0.41, 95%
CI: 0.27-0.62). In addition, none of the cardiologic variables
(cyanotic vs. noncyanotic CHD, previous surgeries) were classi-
fied as risk factors.

RSV Infection

RSV was the most common etiologic agent found in chil-
dren that required hospital admission resulting from ARI. A total
of 96 patients (61 boys and 35 girls) required hospital admission
resulting from RSV infection, with a specific admission rate of
3.8%. RSV was identified in 102 admissions, representing 27.1%
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TABLE 2. Protective and Risk Factors Associated
With Hospital Admission Due to Acute Respiratory
Tract Infections and Respiratory Syncytial Virus

Risk Factors OR (95% CI) for ARI OR (95% CI) for RSV

Wheezing

Chromosome alterations

22q11 deletion
Trisomy 21

Presence of siblings

3.09 (2.05-4.66)

2.84 (1.38-5.84)
1.97 (1.45-2.70)
1.85 (1.35-2.54)

3.04 (1.56-5.94)

3.11(1.02-9.49)
2.12 (1.28-3.52)

<11 years of age
Inadequate RSV
prophylaxis
Prematurity
Protective factors:
Weight =3 percentile
Gender (girl)
Age >12 mo

1.77 (1.23-2.53) 2.48 (1.45-4.26)

1.31(0.97-1.76) 1.76 (1.10-2.83)
0.75 (0.58-0.97) —

0.70 (0.55-0.89)
0.41 (0.27-0.62)

OR indicates odds ratio; CI, confidence interval; ARI, acute respiratory tract infec-
tion; RSV, respiratory syncytial virus.

0.18 (0.07-0.52)

of total (95% CI: 22.9%-31.8%). Children who received adequate
RSV prophylaxis (n = 2.366, 90.5%) compared with those that did
not (n = 247, 9.5%) had a lower RSV hospital admission rate:
3.3% versus 7.9%, (RR: 2.37, 95% CI: 1.46-3.85, P < 0.01). The
median length of hospital stay of children with RSV infection was
7 days (interquartile range, 5-17). A total of 31 admissions
(30.4%) required PICU admittance, with a median PICU stay of
10.0 days (interquartile range, 5—18 days).

By multivariate analysis (Table 2), the variables that were
identified as risk factors for RSV hospital admission were the
following: immunodeficiencies (OR: 5.87, 95% CI: 1.97-17.54),
wheezing (OR: 3.04, 95% CI: 1.56-5.94), 22q11 deletion (OR:
3.11, 95% CI: 1.02-9.49), inadequate RSV immunoprophylaxis
(OR: 2.48, 95% CI: 1.45-4.26), trisomy 21 (OR: 2.12, 95% CI:
1.28-3.52), and prematurity (OR: 1.76, 95% CI: 1.10-2.83). The
variable that was recognized as a protective factor for RSV
hospital admission was age >12 months at study entry (OR: 0.18,
95% CI: 0.07-0.52).

DISCUSSION

The present study describes the incidence of hospital admis-
sions due to acute respiratory infections in patients with CHD
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throughout 4 consecutive 7-month (autumn through spring) periods
(2004-2008) in Spain. The hospital admission rate (13.5%) had a
similar pattern within the 4 study periods. Nevertheless, a seasonal
peak was observed during the winter months (December and Janu-
ary). That is in agreement with the peak observed during winter in
temperate climates for respiratory virus infections, including RSV."?

Pre-existing disease/comorbidity, in particular, multiple
pre-existing diseases and cardiac anomaly, are associated with a
significantly higher risk of death from severe RSV infection.'* We
believe that this is the first prospective study conducted to deter-
mine the hospital admission rate associated with ARI in CHD
patients during 4 consecutive seasons. Prior studies have included
epidemiologic data of ARIs in children less than 2 years old but
none of them has focused on CHD patients.'”

The first important conclusion from the present study is that the
variables that increased susceptibility to ARI and worsen the hospital
admission were not related to the type of cardiopathy. Among such
variables was, in first place, undernourishment, that is very common
in CHD (present in near half of our patients) and predispose children
to respiratory infections in general.'®'” Another variable that in-
creased susceptibility was the presence of chromosome alterations
such as trisomy 21 and 22ql1 deletion. Multiple immunologic dis-
turbances are commonly observed in individuals with chromosomal
abnormalities.'® The presence of young siblings among the house-
hold, an infant age at the time of the study, and female gender were
also associated with an increased risk of hospital admission in CHD
children with ARI. Finally, the presence of wheezing and an inade-
quate (incomplete) RSV immunoprophylaxis were also classified as
risk factors for hospital admission.

Prophylaxis with palivizumab has been shown to be clinically
effective for reducing the risk of serious lower respiratory tract
infections caused by RSV infection and requiring hospitalization in
high risk children.'® The results of the Palivizumab Outcomes Reg-
istry conducted between 2000 and 2004 showed a very low rate of
hospital admissions (1.9%) among children with CHD who had
received RSV prophylaxis, corresponding to a 45% (95% CI: 23%—
67%) reduction in RSV hospitalizations.®?>! In the present study,
children receiving adequate prophylaxis had a 58.2% (95% CI:
37.6-78.33) relative reduction in RSV hospitalization.

We did not perform cost-effectiveness analyses. Although
children >12 months of age and older who received prophylaxis were
protected from hospital admission (global OR, 0.41 and RSV OR,
0.27), the low percentage (13.6%) of such patients included in this
subgroup minimized the importance of this finding when considering
this outcome from a cost-effectiveness point of view.??

With regard to microbial identification, no etiologic agent
was identified in almost two-thirds of the cases. In clinical prac-
tice, except for RSV diagnosis, the number of microbiologic tests
that are performed for other etiologic agents is very limited and
therefore in a high percentage of the cases no microbiologic agent
is identified. In those cases that the etiologic agent was identified,
RSV was the most prevalent organism. The percentage of micro-
biologic studies conducted to identify the etiologic agent was
evaluated for RSV, standard for bacteria, and low for virus. The
low rate of detection of influenza virus is in agreement with
previous reports conducted in children.?

The rates of complete vaccination/immunoprophylaxis var-
ied significantly: while high rates were observed for RSV (range,
80.8%-94.2%), Haemophilus (range, 86.1%—-95.4%) and Pneumo-
coccus (range, 69.2%-76.3%), significantly lower levels were
recorded for influenza virus (range, 40.2%—53.6%).

It is important to note that children who received adequate
RSV prophylaxis, which is the only known risk factor that can be
easily modulated, had a lower hospital admission rate compared with
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those that did not. Appropriate RSV immunoprophylaxis improves
the outcome of some CHD patients who develop an ARI.>*

Among the limitations of the study include the theoretical
determination of the study population, as well as the pool analysis
of the outcomes collected from several hospitals, each one following
their own clinical guidelines. Thus, the lack of central laboratory
testing may have limited the consistency of the microbiologic tests
used for ARI diagnosis. Another factor to consider is the recruitment
of patients; whereas at the University hospitals patients were recruited
by a cardiologist, and therefore, only the most severe cases were
included in the study. In other smaller hospitals recruitment was
performed by pediatricians and therefore probably not only severe
cases but also milder cases were enrolled. It is important to note that
nosocomial as well as postcardiac surgery infections were not in-
cluded in the analysis. Prevention of RSV infection through the
establishment of complete immunoprophylaxis schemes as well as a
tight collaboration between primary physicians and hospital special-
ists might diminish the impact of infections in CHD children.

APPENDIX

CIVIC Study Group Members

Coordinator
Constancio Medrano Lopez, MD, Hospital General Univer-
sitario Gregorio Marafion, Madrid.

Principal Investigators in Participating Centers
Fernando Ballesteros, MD, Hospital Gregorio Maranon, Ma-
drid; Jaume Casaldaliga, MD, Hospital Vall d'Hebron, Barcelona;
Victorio Cuenca, MD, Hospital Carlos Haya, Malaga, Fuensanta
Escudero, MD, Hospital Virgen de la Arrixaca, Murcia; Lola Garcia
de la Calzada, MD, Hospital Miguel Servet, Zaragoza; Luis Garcia-
Guereta, MD, Hospital La Paz, Madrid; Josefina Grueso, MD, Hos-
pital Virgen del Rocio, Sevilla; Beatriz Insa, MD, Hospital La Fe,
Valencia; Maite Luis, MD, Hospital de Cruces, Baracaldo-Bilbao;
Fernando Rueda Nuifiez, MD, Hospital Juan Canalejo, A Coruiia;
Alberto Mendoza, MD, Hospital 12 de Octubre, Madrid; M. del
Mar Rodriguez, MD, Hospital Virgen de las Nieves, Granada;
Pedro Suarez, MD, Hospital Materno Infantil, Las Palmas de Gran
Canaria; Concepcion Quero, MD, Hospital Ramoén y Cajal, Ma-
drid; Julian Lirio, MD, Hospital Nifio Jesus, Madrid; Elena Go-
mez, MD, Hospital Reina Sofia, Cordoba; and Fredy Prada Mar-
tinez, MD, Hospital Universitario Sant Joan de Deu, Barcelona.

Coinvestigators in Participating Centers

Francisco M. Anaya, MD, Complejo Hospitalario de
Ciudad Real; Patricia Aparicio, MD, Hospital Marqués de Valde-
cilla, Santander; Julio Ardura Fernandez, MD, Hospital Clinico,
Valladolid; Sonia Arias, MD, Complejo Hospitalario de Badajoz;
Ricardo del Alcazar, MD, Hospital Germans Trias i Pujol, Bada-
lona;M. del Mar Ballesteros, MD, Complejo Hospitalario de Al-
bacete; Juan Carretero, MD, Hospital Joan XXIII, Tarragona;
Susana Castro, MD, Hospital Arquitecto Marcide Ferrol; Gabriel
Cebria, MD, Hospital San Pedro de Alcantara, Caceres; Fernando
Centeno Malfaz, MD, Hospital Rio Hortega, Valladolid; Elena
Coll, MD, Hospital de Granollers, Barcelona; Rosa Collell, MD,
Hospital Sant Joan, Reus; Natalia Cutillas and Eduardo Carbona,
MD, Hospital San Cecilio, Granada; Juan J. Diez Tomas, MD,
Hospital Central de Asturias, Oviedo; Gabriel Erdozain, MD,
Hospital de Barbastro; Juan F. Exposito, MD, Hospital de Jaén;
Inmaculada Ferndndez-Santamarina, MD, Hospital Xeral-Cies,
Vigo;Fernando Garcia Alga and M. Angeles de la Fuente Sanchez,
MD, Hospital Son Dureta, Palma de Mallorca; Eugenio Garrido
Borreguero, MD, Hospital de Mostoles, Madrid; Miguel A. Gra-
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nados Ruiz, MD, Hospital Virgen de la Salud, Toledo; Carmen
Herrera del Rey, MD, Hospital de Huelva; M. Soledad Jiménez
Casso, MD, Hospital General de Segovia; Bernardo Lopez-Abel,
MD, Hospital Cristal Pinor, Ourense; Sabela Martinez, MD, Com-
plexo Hospitalario Universitario de Santiago; Carmen Olivera
Avezuela, MD, Hospital Puerta del Mar, Cadiz; Angeles Ortega,
MD, Hospital Torrecardenas, Almeria;Alfonso Ortigado, MD,
Hospital de Guadalajara; Beatriz Picazo Angelin, MD, Hospital
Costa del Sol, Marbella; Angels Puigdevall, MD, Hospital J,
Trueta. Girona; Agustin Romay, MD, Complexo Hospitalario de
Pontevedra; Carmen Ruiz-Berdejo Iznardi, MD, Hospital de Jerez;
Yolanda Ruiz del Prado and Rosa Maria Garrido Uriarte, MD,
Hospital San Millan, Logrofio; Dolores Soriano, MD, Hospital de
Terrassa; Silvia Teodoro, MD, Hospital Parc Tauli, Sabadell; Ana
Usano Carrasco, MD, Hospital Virgen de la Luz, Cuenca; Fer-
nando Vera Cristobal, MD, Hospital San Jorge, Huesca; Mariano
Vicente Cuevas, MD, Hospital Punta de Europa, Algeciras; Marisa
Antunez, MD, Hospital Materno Infantil, Las Palmas de Gran
Canaria; Félix Coserria Sanchez, MD, Hospital Virgen del Rocio,
Sevilla; M. Clara Escobar, MD, Hospital Infantil Vall d"Hebron,
Barcelona; José M. Galdeano and Esteban Pastor Menchaca, MD,
Hospital de Cruces, Baracaldo-Bilbao; Ana Lazaro and Maria
Dupla, MD, Hospital Miguel Servet, Zaragoza; Amparo Moya
Bonora, Ana Cano and Maria Maravall Llagaria, MD, Hospital La
Fe. Valencia; Macarena Taguas Castafio, MD, Hospital Virgen del
Rocio, Sevilla; Maria Isabel Martinez, MD, CHU Santiago de
Compostela; Jesus Fuentes, MD, H. Arquitecto Marcide, Ferrol;
Javier Herrero, MD, Hospital Provincial, Pontevedra; M* Teresa
Viadero, MD, H. Marqués de Valdecilla, Santander; M* Angeles
Izquierdo, MD, Hospital Donostia, San Sebastian; Javier Ayala
Curiel, MD, Hospital Basurto, Bilbao; Dolores Soriano, MD,
Hospital de Terrassa, Barcelona; Cristina Marimoén, MD, Hospital
Vall d'Hebron, Barcelona; Begoiia Manso, MD, Hospital Vall
d'Hebron, Barcelona; Hipolito Falcon Gonzalez, MD, Hospital
Univ. Materno Infantil, Las Palmas de Gran Canarias; Alicia
Cajellon, MD, Hospital La Candelaria, Tenerife; Angeles Ortega,
MD, Hospital Torrecardenas, Almeria; Francesca Perin, MD, Hos-
pital Virgen de las Nieves, Granada; Laura Moreno Galarraga,
MD, Hospital Virgen de las Nieves, Granada; Carlos Briales
Casero, MD, Hospital Virgen de las Nieves, Granada; Carolina
Blanco, MD, Hospital General Universitario Gregorio Marafion,
Madrid; Adela Rodriguez Fernandez, MD, Hospital de Cabueiies,
Gijon; Ruth Solana Garcia, MD, Hospital Universitario La Paz,
Madrid; Juan José Diaz Tomas, MD, Hospital Central de Asturias,
Oviedo; Gabriel Cebria, MD, Hospital San Pedro de Alcantara,
Céceres; Olga Dominguez Garcia, MD, Hospital Virgen de la
Salud, Toledo; Gema Ifiigo Martin, Hospital Virgen de la Salud,
Toledo; Moisés Sorli Garcia, MD, Complejo Hospitalario Univer-
sitario de Albacete; Maria Teresa Cortés Coto, MD, Hospital de
Getafe, Madrid; Javier Pérez Lescure Picarzo, MD, Hospital Fun-
dacion Alcorcon, Madrid; Sandra Villagra, MD, Hospital Doce de
Octubre, Madrid; M? del Mar Ballesteros Garcia, MD, Complejo
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