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Abstract Objective: To describe the
organisation of paediatric intensive
care units in Spain and the medical
assistance provided during 1996.
Methods: A written questionnaire
was sent to all the paediatric ICUs
linked to or within the Spanish pub-
lic health system.

Results: Thirty-one of the 34 paedi-
atric ICUs replied. All are medico-
surgical units. Eighteen treat only
paediatric patients, 12 paediatric
and neonatal patients, and one pae-
diatric and adult patients. Fifteen
units have fewer than seven beds,
eight have between 7 and 12 beds,
and eight between 13 and 18 beds.
Of the paediatric ICUs, 83.8% are
staffed by paediatricians specialised
in paediatric intensive care. The
mean number of on-call on site pe-
riods of duty for each member of the
medical staff was 5.1 = 1.7 per
month. Thirty of the 31 units under-
take paediatric resident training,

13 train residents specialising in
paediatric intensive care and 12

Introduction

1, 2.

participate in medical student train-
ing.

In 1996 there were 9,585 admissions
(309 = 182 patients per ICU) signi-
fying 35.3 + 14 patients/bed. Of the
patients, 65.9 % were medical and
34.1 % surgical. The mean duration
of stay was 5.6 + 2.1 days. The mor-
tality rate was 5.4 + 3.2 %. The main
causes of death were multiple organ
failure and brain death.
Conclusions: In Spain, paediatric in-
tensive care is principally performed
by specialised paediatricians. Al-
though the general results for 1996
are similar to those of other Euro-
pean countries, efficiency studies
are necessary to plan and re-orga-
nise the paediatric intensive care
units in Spain.
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type of staff attending critically ill paediatric patients

The availability of paediatric intensive care is a reflec-
tion of the quality of a country’s paediatric medical
care. Aspects of fundamental importance to this ser-
vice include: that the paediatric intensive care be
adapted to the geographical and demographic charac-
teristics of the country; the type of assistance (public
and/or private); co-ordination between the neonatal,
paediatric and adult intensive care facilities and the

In Spain, the Paediatric Intensive Care Society of
the Spanish Association of Paediatrics carried out a
study analysing the existing paediatric ICUs and drew
up certain directives for the planning of their further
development [3]. In this plan the distribution of differ-
ent Paediatric Intensive Care Units (PICUs) was ar-
ranged according to political (in autonomic communi-
ties), geographical and population distribution. Three
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different levels of assistance were proposed according
to technical facilities, staff available and pathology
that can be assumed for each PICU. First and second
level PICUs would have a third level reference unit.
Unfortunately, and despite the fact that the greater
part of paediatric intensive care in Spain is in the pub-
lic sector, these directives have not been followed up
by the health authorities and the growth of PICUs has
not been in line with health care needs, rather it has re-
flected the results of the individual efforts of each hos-
pital.

Physicians and health authorities are ever more con-
scious of the fact that health resources are not unlimit-
ed. The provision of intensive care represents a large
percentage of a hospital’s budget and therefore this
care should not be undertaken/expanded without an as-
sessment of need and efficiency [4, 5, 6]. A knowledge
and understanding of the current situation is an essen-
tial first step in planning the development or expansion
of paediatric intensive care in any country. In recent
years, several studies have analysed the characteristics
of intensive medical care in countries such as the USA
[7], Holland [8] England [9, 10] and Australia [10]. The
present study has been carried out with the aim of de-
tailing the characteristics of the PICUs in Spain and
analysing the medical activity during 1996.

Material and methods

During the second half of 1997, the Spanish Society of Paediatric
Intensive Care sent a written questionnaire to medical directors
of the 34 Spanish PICUs within or linked to the Spanish public
health system. Questionnaires were not sent to those units dedicat-
ed exclusively to neonatal intensive care. This questionnaire con-
sisted of two parts. The first part looked at the characteristics of
the unit: types of pathology admitted (medical and/or surgical),
types of patients (paediatric and/or neonatal), age range admitted,
number of beds, techniques used in the unit, the paediatric ICU
personnel (medical staff, on-call on site duty medical staff, number
of on-call on site periods of duty per month, nursing staff) and the
teaching aspects (specialist and rotating medical residents and uni-
versity teaching).

The second part of the questionnaire requested information
about the medical activity during 1996: the total number of pa-
tients admitted, the number of surgical and medical patients, age,
sex, diagnostic groups (surgical: cardiac, thoracic, abdominal, or-
thopaedic, urological, neurosurgical and others; transplants: kid-
ney, liver, cardiac, bone marrow; medical: trauma, poisoning, respi-
ratory, cardiac, neurological, sepsis, hemato-oncological, digestive,
renal, endocrine and others), techniques used (mechanical ventila-
tion, high frequency ventilation, central venous, arterial and Swan-
Ganz catheterization, dialysis techniques, intracranial pressure
monitoring, jugular venous bulb saturation monitoring, use of in-
haled nitric oxide, extracorporeal membrane oxygenation, paren-
teral nutrition, transpyloric enteral nutrition), mean duration of
admission, mortality, surgical and medical mortality, mortality by
diagnostic groups and causes of death.

Those units not responding to the questionnaire were tele-
phoned twice and a new questionnaire was sent by post.

Table 1 Percentage of Paediatric Intensive Care Units in which in-
tensive care-specific techniques are available

Mechanical ventilation 100 %
Central venous catheterization 100 %
Parenteral nutrition 100 %
Arterial catheterization 96,7 %
Peritoneal dialisis 93.5%
Intracraneal pressure monitorization 87 %
Inhaled Nitric Oxide 64,5%
Swan-Ganz catheterization 51,6 %
Arteriovenous or venovenous hemofiltration 48,3 %
High-frequency mechanical ventilation 38,7%
Yugular venous bulb saturation 322%
Gastric tonometry 16,1 %
ECMO 32%
Results

Thirty-one of the 34 paediatric ICUs answered the ques-
tionnaire. The results are expressed as mean + SD.
When data did not have normal distribution, we used
the range and the median and its 95 % confidence inter-
vals.

Unit characteristics

The 31 ICUs are medical and surgical, although in one
the surgical patients are attended by a different medical
team from the Anaesthetics Department. Eighteen
ICUs (58%) only admit paediatric patients, 12 admit
paediatric and neonatal patients and 1 admits paediatric
and adult patients. In 25 of the hospitals there are sepa-
rate ICUs for neonatal patients. Seven out of 12 PICUs
attending paediatric and neonatal patients have inde-
pendent neonatal ICUs in the same hospital and pa-
tients less than 1 month of age are usually admitted
into PICUs after cardiac or other major surgery. The
minimum age admitted is between new-born and
2 months (median 0.5 month, C.I. 0-1) and the maxi-
mum age between 10 and 18 years (median 14, C.1.
14-15). The number of beds per ICU ranges from 3 to
18 (median 8, C.I. 6-12.5). Fifteen units (48.3 %) have
six beds or fewer, 8 (25.8%) between 7 and 12 beds,
and 8 (25.8 %) between 13 and 18 beds. Table 1 shows
the percentage of ICUs in which intensive care-specific
techniques are available.

Twenty-six (83.8%) of the 31 ICUs are staffed by
full-time specialists in paediatric intensive care, four
(12.9%) by specialists in adult intensive care with full-
time paediatric specific dedication and one by general
paediatricians. The number of physician staff varies
from 1 to 8 (mean 3.8 + 1.8). The paediatric ICUs with
3-6 beds are staffed by a mean of 3.1 + 1.5 physicians
(range 1-6), those with 7-12 beds by 3.3 + 1.6 physicians
(range 2-6) and those with 13-18 beds by 5.7 + 1.5 phy-
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Table 2 Distribution of surgical and medical pathologies

Surgery Percentage Medical Percentage
Abdominal 26,7 % Respiratory 25,9%
Cardiac 26,7 % Trauma 14 %
Neurosurgery 18,6 % Neurologic 13,7%
Orthopaedic 8,4 % Sepsis 13,5%
Urologic 5,8% Cardiac 10,7 %
Respiratory 51% Digestive 3,8%
Transplant 2.4% Endocrinologic 3,5%
Others 6,1 % Oncologic 3,1%
Renal 2,.9%
Intoxication 2,.8%
Others 5.9%

sicians (range 3-8). The median age of the staff was
44 years, C.1. 4245, (range 37-52); the minimum age
was 30-50 years (median 38, CI 36-40) and the maxi-
mum age 36-69 years (median 50, C.I. 49-52.5). The
number of physicians performing on-call on site duties
in the units was 7.7 + 1.9. Every unit has a medical staff
on-call on site in the unit 24 h a day. In 30 of the 31
ICUs, the intensivists perform the on-call on site duties.
General paediatricians are the only physicians perform-
ing on-call on site duties in only one ICU. In 8 of the
ICUs, all the on-call duties are covered by the perma-
nent staff. On-call on site duty is also carried out by spe-
cialists in neonatology in 13 units, by general paediatri-
cians in 21 units, by adult intensive care specialists in 4
units and by anaesthetists in 2 units. The mean number
of on-call on site periods of duty for each member of
the medical staff was 5.1 + 1.7 per month. The number
of days on-call on site performed by each member of
staff in non-holiday periods is 4.3 + 1.3 per month
(range 2.5-10) and 6.8 + 2.2 per month (range 3.5-15)
in holiday periods.

Twenty-nine units have nursing staff specific to the
paediatric ICU. Two ICUs are covered by nurses from
the paediatric departments. The number of nurses per
ICU is 18.6 + 10.3 (range 3-46). The number of nurses
per bed ranges from 0.8 to 3.4 (mean 2.0 + 0.5). The
number of staff nurses per bed is 2.2 + 0.4 in the ICUs
with 6 or fewer beds, 1.8 £ 0.7 in the ICUs with 7-12
beds, and 2.0 + 0.6 in the ICUs with 13-18 beds. In 29
of the ICUs, the nurses work in three shifts (early, late,
night) and in 2 units in two shifts. The mean number of
nurses on the early shift is 4 +2, on the late shift
3.4 £ 2.1 and on the night shift 3.3 + 1.7.

Thirty of the 31 ICUs have training for paediatric res-
idents and 27 of these have a specific paediatric inten-
sive care training scheme. The median number of resi-
dents who pass through each ICU annually is 36.5, C. 1.
18-83 (range: 143 residents: 82% paediatricians,
13.8% adult intensivists, 2.3% anaesthetists, 0.7 %
emergency physicians and 1.1% foreign physicians).
The training of residents specialising in paediatric inten-

Table 3 Percentage of patients in whom each intensive care-speci-
fic technique was used

Technique Percentage
Central venous catheterization 33%
Mechanical ventilation 32.3%
Arterial catheterization 18,3 %
Continuous enteral nutrition 17,.8%
Parenteral nutrition 15.2%
Extrarenal depuration techniques 2%
Intracraneal pressure monitorization 1,8%
Inhaled nitric oxide 1%
Swan-Ganz catheterization 0,5%
Transpyloric enteral nutrition 0,5%
High frequency mechanical ventilation 0,2 %
Yugular venous bulb saturation 0,2%
ECMO 1 patient

sive care is undertaken in 13 of the ICUs. Of the 18 pae-
diatric intensive care specialists trained each year, 11 are
in large, 4 in intermediate and 3 in small paediatric
ICUs. The number of paediatric intensive care residents
per year in each training ICU varies from 1 to 3 (mean
1.5 + 0.8). The duration of the rotation for residents spe-
cialising in paediatric intensive care is 6-18 months.
Twelve of the 31 ICUs are linked to universities for
medical student training. The median number of stu-
dents who rotate through each ICU annually is 6, C.I.
4-11, (range 10-126).

Medical activity during 1996

There were 9,585 paediatric ICU admissions during 1996
(mean 309 + 182 patients/unit, range 51-746 patients/
unit). The number of patients per bed for the year was
35.3 + 14 (range 8.5-71.5). The number of admissions
per bed was similar within each type of ICU, small
(37.7 £ 18), medium (34.5 + 9.4) or large (35.5 = 11.6).
The minimum ages of patients admitted were in the
range of 0-9 months (median 1 month, C.I. 0-1) and
the maximum ages were between 10 and 21 years (medi-
an 15 years, C.1. 14-16). The age distribution of the pa-
tients was: 0-28 days: 9.4%; 1-12 months: 22.9%;
1-5years: 35.5%; 6-10years: 17% and more than
10 years: 15.1 %. Of the admissions, 6,380 (66.5 % ) were
medical and 3,205 (33.5 % ) were surgical. Table 2 shows
the percentage of each medical and surgical pathology
and Table 3 shows the percentages of patients in whom
each intensive care-specific technique was used.

The mean duration of stay was 5.6 + 2.1 days (range
2.3-10.5). The mean duration of stay for medical pa-
tients was 6.5 + 3 days (range 3.0-12.4), and for surgical
patients 4.4 + 2.4 days (range 2.0-8.5).

The overall mortality rate was 5.4 +3.2% (range
1.4-15.4). The mortality rate in the paediatric ICUs
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Table 4 Mortality according to pathology

Surgical pathology  Mortality Medical pathology = Mortality
Transplants 12,6 % Oncologic 12,8%
Cardiac 6,9 % Cardiac 7,6 %
Neurosurgery 2,9% Sepsis 7,4 %
Respiratory 2% Trauma 6,2%
Abdominal 1,1% Renal 4,.8%
Urologic 0,6 % Respiratory 3,9%
Orthopaedic 0% Neurologic 3,6%
Endocrinologic 2,4%
Intoxications 1,8%
Digestive 1,3%

with 6 or fewer beds was 4.8 = 4.0 %, in those with 7-12
beds 59 +2.8% and in those with 13 or more beds
6.3 + 0.8 %. Medical patient mortality (6.5 = 3.7 %) was
higher than that of surgical patients (2.6 +3.2%). Ta-
ble 4 shows the mortality according to pathology. The
causes of death were: cerebral death 21.7 %, multior-
ganic failure 20 %, cardiac 16.2 %, respiratory 15.2%,
shock 11.4%, infection 7.4 % and others 8.4 %. Eight
percent of all deaths, corresponding to 57.8% of the
cases of brain death, were organ donors.

Discussion

In Spain the distribution of the PICUs is not uniform.
There is a concentration of ICUs in the major cities
whilst there are still large geographical areas without
specific paediatric intensive care [11]. In these areas
critically ill children are admitted to adult ICUs. The
preparation of physicians in these ICUs and the materi-
als available are generally insufficient to treat paediatric
patients correctly. Some patients are transferred to dis-
tant paediatric ICUs, often in ill-equipped vehicles man-
ned by personnel without adequate training to transport
critically ill paediatric patients. A recent study has com-
pared the results of the paediatric intensive care be-
tween two regions of Australia (a big centralised PICU
with very efficient transport) and United Kingdom
(paediatric intensive care provided in paediatric and
adult units).The mortality and duration of ICU stay
were less in the centralised PICU [10]. The benefits of
centralisation can be attributable to larger paediatric
ICUs and full-time specialist paediatric intensive care
consultants [10].

All the PICUs in Spain are medico-surgical. Fifty-
eight percent of the PICUs in Spain admit exclusively
paediatric patients and 38 % admit paediatric and neo-
natal patients. Unfortunately, despite the fact that a
large number of hospitals in Spain have neonatal inten-
sive care (neonatal ICUs), intensive care for paediatric
patients is still insufficient. Probably the only way to
achieve adequate intensive care for all paediatric pa-

tients, with an acceptable cost-benefit relationship,
would be to centralise the paediatric intensive care in a
few big paediatric ICUs [10] or to combine the paediat-
ric and neonatal intensive care into one unit in those
hospitals which, in terms of their size, personnel avail-
ability and catchment area population, cannot justify
the existence of separate paediatric and neonatal ICUs.
Nevertheless, the organisation of paediatric intensive
assistance in each country must consider such factors as
geographical and population distribution, political orga-
nisation and the availability of an efficient and quick
medical transport system.

Though the number of beds in the ICUs is very vari-
able, 48.3 % of the units have 6 or fewer beds and 74 %
between 3 and 12 beds, very similar to the data present-
ed in the American study [7]. The number of full-time
physicians in the paediatric ICUs is equally variable, al-
though it should be noted that there is no significant dif-
ference in the number of staff between the ICUs with 6
or fewer beds (3.1 doctors/unit) and those with 7-12
beds (3.3 doctors/unit). ICUs with fewer than six beds
require a proportionally greater number of physicians
and each hospital should assess the possibility for col-
laboration/combination with the neonatal ICU.

Most of the ICUs answering the questionnaire are
able to carry out conventional intensive paediatric
care, using mechanical ventilation, central venous and
arterial catheterization, intracranial pressure monitor-
ing, parenteral nutrition and peritoneal dialysis. In con-
trast, Swan-Ganz catheter monitoring, arterio-venous
or veno-venous haemofiltration and the use of inhaled
nitric oxide are only available in about half the units.
Attention should be drawn to the fact that only one hos-
pital in Spain has performed ECMO and on only one oc-
casion; this technique should be established in other
centres in this country.

In Spain, the paediatric intensive care units are
staffed mainly by paediatricians specialised in paediatric
intensive care. Only four of the ICUs answering the
questionnaire are staffed by adult intensive care special-
ists with training in paediatric intensive care. A study in
the USA has suggested that the mortality is lower in
those units staffed by paediatric intensivists [12]. All
the ICUs except one have a full-time consultant and
medical staff. These findings are considerably higher
than in the American study, in which only 79.6 % of the
ICUs have a full-time consultant, 48.5 % have full-time
medical staff, and only 55 % of the ICUs with six or few-
er beds have a paediatric intensivist on their staff [7].
The age of the physicians in the paediatric ICUs is rela-
tively uniform between the different units, though the
mean minimum age stands out for being relatively old
(37.7 years), reflecting a slow staff turnover. Herein lies
one of the fundamental problems of paediatric intensive
care in Spain, with the on-call on site duties being per-
formed by the staff physicians leading to a progressive
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physical and emotional stress build-up with the risk of
detriment to professional and personal conduct [13].
On-call on site duties in paediatric ICUs are mainly cov-
ered by the PICU staff, although in 74 % of the units
other physicians, mainly paediatricians not specialised
in intensive care, also perform on-call on site duties. Al-
though the number of on-call on site periods of duty in
non-vacational periods is acceptable (4.3 per month),
during the holiday periods there is a significant increase
in this number, which rises to a mean of 6.8 per month,
with the risk of deterioration in medical assistance and
in the physical and psychological well-being of the phy-
sicians.

Most of the paediatric ICUs have a nursing staff
specific to the unit and there are usually three shifts:
early, late and night. It is noteworthy that medium-
sized ICUs have fewer nurses than small or large
units, though the difference is not statistically signifi-
cant.

Most of the paediatric ICUs have training for paedi-
atric residents and have a specific training plan for pae-
diatric intensive care. Most of the rotating residents are
paediatricians and the rotation is wusually every
3-4 months. Only 42 % of the ICUs participate in the
training of specialists in paediatric intensive care, with
the largest units being responsible for most of this train-
ing. Only 38.7% of the units participate in university
training, compared with 76.6 % in the American study
[7]. We think that ICUs should become more involved
in the training of medical students [14] and that a specif-
ic academic-practical training programme should be es-
tablished within the paediatric rotation of medical stu-
dent training in Spain.

Analysis of the patients admitted during 1996 shows
that more than half the children requiring intensive
care were males and that two-thirds of all admissions
were children below 5 years of age. There were twice
as many medical admissions as surgical, though this pro-
portion varied considerably among the hospitals and
types of ICU. Other studies have also found that surgi-
cal patients represent between 22 and 36 % of all paedi-
atric intensive care admissions [4, 15, 16]. Abdominal,
cardiac and neurosurgical were the most frequent surgi-
cal pathologies whilst respiratory pathology was the
most frequent medical cause of admission.

Regarding the techniques used, one-third of the pa-
tients were put on mechanical ventilation and had cen-
tral venous catheterization. Swan-Ganz catheterization,
however, was infrequent. In a French multicentric study,
the percentage of children requiring mechanical ventila-
tion was 64 %, central venous catheterization 42 % and
arterial catheterization 23 %. These findings were high-
er than those found in the present study, probably due
to the inclusion of more severe pathology, as evidenced
by a mortality of 13 % — double that found in this study
[16, 17].

The mortality in this study was similar to that found
in other European countries and the USA [5, 7, 8, 10],
although we have not performed an analysis of the mor-
tality in relation to the severity of the pathology. In this
study, as in that performed by Pollack in the USA [7],
the mortality increased as the size of the ICU increased,
perhaps due to the fact that the larger ICUs are situated
in tertiary hospitals and thus admit more serious pathol-
ogy. When the above author analysed the mortality ac-
cording to the severity of pathology, he found a lower
mortality in the tertiary ICUs than in the non-tertiary
ones [18]. In the USA it has also been reported that the
mortality is higher in the teaching centres, possibly due
to the fact that critically ill patients are left under the
care of residents [12]. In the USA, a PICU may be con-
trolled by a 2nd- or 3rd-year resident during the on-call
hours [19].

In this study, the medical patient mortality was high-
er than the surgical. The highest surgical mortality was
in the transplant patients. This was due particularly to
the high mortality (41.6 %) in the bone marrow trans-
plant patients requiring intensive care, a finding also re-
ported by other authors [20], followed by cardiac sur-
gery. The medical pathologies with the highest mortali-
ties were oncological, cardiac and sepsis. These findings
concur with other studies, which report the high mortal-
ity of oncology patients [21]. As has been reported in
other studies, the main causes of death in critically ill
paediatric patients were multiple organ failure [22] and
brain death [23], followed by cardiac and respiratory
failure. It is of note that 57.8% of the deaths due to
brain death were organ donors, showing Spain to have
one of the highest percentages of donors world-wide
[24].

The mean duration of stay in the paediatric ICUs was
5.6 days, similar to that reported in other European and
American studies [4, 5, 15, 16, 25], but higher than in the
centralised Australian PICU [10]. As in other studies,
the duration of stay for medical admissions was longer
than for the surgical ones [26]. Although bed occupancy
was similar between the large, medium and small units,
a study of efficiency cannot be carried out as the admis-
sion and discharge criteria were not analysed [4].

Our study is only based on a questionnaire with the
limitation that data recovery implies. Our data do not
exactly reflect the total paediatric intensive assistance
performed in our country, as we have not included chil-
dren in adult ICUs and some PICUs admit children
and neonates. Nevertheless, we consider that our results
accurately reflect the organisation of PICUs in our
country.
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Appendix

The following Paediatric Intensive Care Units took part
in the study: Complejo Hospitalario de Albacete (A.
Martinez), Hospital General de Alicante (R. Reig),
Hospital Torrecardenas de Almeria (J. Garcia), Hospi-
tal Infanta Cristina de Badajoz (J. Espinosa), Hospital
San Juan de Dios de Barcelona (A. Palomeque), Hospi-
tal Santa Cruz y San Pablo de Barcelona (J. Nadal),
Hospital Valle de Hebrén de Barcelona (J. Iglesias),
Hospital de Cruces de Bilbao (T. Hermana), Hospital
Puerta del Mar de Cddiz (S. Pantoja), Hospital Reina
Sofia de Cérdoba (J. Pérez), Hospital Virgen de las Nie-
ves de Granada (J. Gualda), Hospital Clinico San Ceci-
lio de Granada (A. Ruiz), Hospital Juan Canalejo de
La Coruiia (E. Quiroga), Hospital Materno-Infantil de
Las Palmas (R. Gonzalez), Hospital Materno Infantil

Carlos Haya de Malaga (C. Calvo), Hospital Doce de
Octubre de Madrid (F. Mar), Hospital Gregorio Mara-
fi6n de Madrid (A. Carrillo), Hospital La Paz de Madrid
(F. Ruza), Hospital Nifio Jesus de Madrid (J. Casado),
Hospital Central de Asturias de Oviedo (C. Rey), Hos-
pital Son Dureta de Plama de Mallorca (J. Simonet),
Hospital del Parc Tauli de Sabadell (J. Cristobal), Hos-
pital N* Sra de Ardnzazu de San Sebastian (E. Gon-
zalez), Hospital Marqués de Valdecilla de Santander
(F. Ortiz), Hospital Central de Galicia de Santiago
(J.M?. Martinén), Hospital Virgen Macarena de Sevilla
(A. Gbémez), Hospital Virgen del Rocio de Sevilla (A.
Tovaruela), Hospital Virgen de la Salud de Toledo
(J.A. Alonso), Hospital Clinico de Valencia, Hospital
Xeran-Cies de Vigo (A. Réparaz), Hospital Miguel Ser-
vet de Zaragoza (J. Melendo).
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