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Abstract

Objective: To analyse the present day characteristics and outcome of cardio-respiratory arrest in children iD&p@mAn 18-month
prospective, multicentre study analysing out-of-hospital and in-hospital cardio-respiratory arrest in cRiddiemts and methodstwo

hundred and eighty-three children between 7 days and 17 years of age with cardio-respiratory arrest. Data were recorded according to the
Utstein style. The outcome variables were the sustained return of spontaneous circulation (initial survival), and survival at 1 year (final
survival). Three hundred and eleven cardio-respiratory arrest episodes, composed of 70 respiratory arrests and 241 cardiac arrests in 283
children were studied. Accidents were the most frequent cause of out-of-hospital arrest (40%), and cardiac disease was the leading cause
(31%) of in-hospital arrest. Initial survival was 60.2% and 1 year survival was 33.2%. The final survival was higher in patients with respiratory
arrest (70%) than in patients with cardiac arrest (21.1%6)©.0001). Although many individual factors correlated with mortality, multivariate

logistic regression revealed that the best indicator of mortality was a duration of cardiopulmonary resuscitation of over 20 min (odds ratio:
10.35; 95% CI 4.59-23.32F.onclusionsin Spain, the present mortality from cardio-respiratory arrest in children remains high. Survival after
respiratory arrest is significantly higher than after cardiac arrest. The duration of cardiopulmonary resuscitation attempt is the best indicator
of mortality of cardio-respiratory arrest in children.
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Resumo

Objectivo: Analisar as caractesticas actuai e o progdstico da paragem cardio-respéah nas criapgs em EspanhdesenhoEstudo
prospectivo multiéntrico durante 18 meses para analisar as paragens cardio-teg&gsraxtra-hospitalares e intra-hospitalares nas @mnc
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Doentes e MfodosDuzentas e oitenta e&s crianas com idades compreendidas entse7oe os 17anos \timas de paragem cardio-
respirabria. Os dados foram registados de acordo com o estilo Utstein. Asgaide outcome foram a recupgiasustentada da circybe
esponénea (sobrev@ncia inicial) e a sobrevigncia ao fim de um ano (sobregivcia final). Foram estudados trezentos e onzeédigis de
paragem cardio-respif@ia, compostos de 70 paragens respiias e 241 paragens céadas em 283 crigas. Os acidentes foram a causa
mais frequente de paragem ciach extra-hospitalar (40%@ a doena cardaca foi a principal causa (31%) de paragem intra-hospitalar. A
sobreviencia inicial foi de 60.2 e a sobrevigncia aps um ano foi 33.2%. A sobre@wcia final foi mais elevada nos doentes com paragem
respirabria (70%) do que nos doentes com paragemiaaed(21.1%) (p < 0.0001). Embora muitos factores individuais se correlacionem com
a mortalidade, uma atise de regre$® logstica multivariada revelou que o melhor indicador da mortalidade foi a #arda reanimgmo
cardio-pulmonar superior a 20 minutos (odds ratio: 10.35; Cl 4.59-2&8alusies:Em Espanha, a mortalidade actual por paragem cardio-
respirabria em crianas permanece elevada. A sobrévizia ajps paragem respit@iaé significativamente mais elevada do quesyparagem
cardaca. A duraéo das tentativas de reanipdaccardio-pulmonag o melhor indicador da mortalidadeteparagem cardio-respicata nas
crian@s.

© 2004 Elsevier Ireland Ltd. All rights reserved.

Palavras chaveCrian@s; Paragem caiata; Paragem cardio-respiratorina; Rean#wazardio-pulmonar

Resumen

Obijetiva Analizar las caractésticas y resultados actuales del paro cardiorrespiratorioi&s ein Espi@a. Disaio: Estudio multi@éntrico,
prospectivo de 18 meses de dutaxianalizando el paro cardiorrespiratorio intra y extrahospitalariofesiacientes y mtodos 283 niios
entre 7 das y 17 &os de edad con paro cardiorrespiratorio. Los datos fueron registrados de acuerdo con el estilo Utstein. Las variables de
resultado fueron el retorno a circulaniesporédnea sostenida (sobrevida inicial), sobrevida afimde plazo (sobrevida final). Se estudiaron
311 episodios de paro cardiorrespiratorio, compuestos de 70 paros respiratorios y 241 parosscand?83 fiios. Los accidentes fueron la
causa mas frecuente de paro ¢act extrahospitalario (40%), y la enfermedad cardiaca fue la causa principal (31%) de paro intrahospitalario.
La sobrevida inicial fue de 6(°2y a un do fue de 33.2%. La sobrevida final fue mas alta en pacientes con paro respiratorio (70%) que en
pacientes con paro cdeto (21.1%) IP<0.0001). Aunque muchos factores individuales se correlacionan con la mortalidadligkate
regresbn lodstica multivariable revél que el mejor indicador de mortalidad fue la ducswile la resucitadin cardiopulmonar por encima de
20 minutos (odds ratio: 10.35; 95% CI 4.59-23.32)nclusionesEn Espda, la mortalidad actual del paro cardiorrespiratorio @ossigue
alta. La sobrevida despa del paro respiratorio es significativamentesralta que desgs del paro cardiaco. La duranide las maniobras
de reanimadin cardiopulmonar es el mejor indicador de mortalidad del paro cardiorrespiratorigcmn ni
© 2004 Elsevier Ireland Ltd. All rights reserved.

Palabras claveNifios; Paro cardiaco; Paro respiratorio; Resudit@dReanimadin cardiopulmonar

1. Introduction The objective of the present study was to provide a
prospective, multicentre, Utstein style report of paediatric
Despite the advances in prevention, training in cardiopul- out-of-hospital and in-hospital CRA to evaluate the factors
monary resuscitation, and early treatment, mortality after associated with mortality, and to know the final outcome of
cardio-respiratory arrest (CRA) remains very high both in survivors.
adults[1-5] and children[6-9]. Until now, there are few
prospective studies that analyse the causes, risk factors and
outcomes of CRA in childref®]. Some studies showed that 2. Patients and methods
survival varies depending on the location of arrest, underlying
disease, initial electrocardiographic (ECG) rhythm, the time  An invitation to participate in the study was sent to all
elapsing between CRA and the initiation of resuscitation, and the paediatric intensive care units (PICU), paediatric de-
the duration of cardiopulmonary resuscitation (CIFaR)L8]. partments and out-of-hospital emergency medical systems in
However, comparison of the different studies is complicated Spain[21]. A protocol was drawn up in accordance with the
as many are retrospective, with a small nhumber of patients, Utstein style guidelinel 9,20] Patients aged from 7 days to
and different definitions of CRA, methods of description and 18 years were eligible for the study if they had presented in
analysis of the results have been used. The Utstein style pro+espiratory arrest (RA) defined as the absence of respiration
vides uniform guidelines for reporting characteristics and requiring assisted ventilation, or cardiac arrest (CA) defined
outcome for in-hospital and out-of-hospital CRA in children as the inability to palpate a central pulse, unresponsiveness,
[19,20] To date, only one prospective study that analysed and apnoea or severe bradycardia of less than 60 bpm with
the outcome of in-hospital CRA in children in a single cen- poor perfusion in infants requiring external cardiac compres-
tre following the Utstein style guidelines has been reported sions and assisted ventilatifi9,20] Neonates admitted to
[9]. neonatal intensive care units were excluded. The following
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variables were recorded: in the PICU in 17 patients. Characteristics of the patients and

. . . CRA, and the initial and final mortalities are summarised in
— Patient-related variables (age, sex, weight, cause of theTable 1andFig. 1

arrest, existence of a previous arrest, family and personal
background),

— Arrest and life support-related variables (type of arrest, 3.1. Mortality
location of the arrest, monitored variables, assisted
ventilation an/or vasoactive drugs administered before the A total of 189 patients (66.7%) died. One hundred and
arrest, time elapsed from the arrest to starting of CPR, twelve patients (39.5%) did not sustain a return of sponta-
persons who performed the CPR life support manoeuvresneous circulation after CPR initial attempts (initial mortal-
and procedures, first ECG rhythm, and total duration of ity). Seventy-seven patients (27.2%) with an initially sus-
CPR), tained ROSC died later (33 in the first 24 h after CRA, 23

— Outcome-related variables: (a) initial survival, defined as between 1 and 7 days, 17 in hospital after 7 days and four
the return of spontaneous circulation (ROSC) intermittent after hospital discharge). The cause of mortality in these pa-
or maintained for more than 20 min; (b) return of spon- tients was brain death in 29 (15.3%), multi-organ failure in 32
taneous breathing; (c) CPR attributable complications; (16.9%), non-response to CPR attempts after a new CRA in
(d) neurological status at the end of the CPR; (e) later hine (4.7%), and decision to not attempt CPR in case of new
complications (in the PICU): respiratory (defined as a CRAinseven (2.6%)Rig. 1). Ten (34.4%) of the 29 patients
need for assisted ventilation for more than 48h after With brain death became organ donors. Fourteen (82.3%) of
the arrest due to respiratory causes), shock (defined as dhe 17 children who suffered more than one episode of CRA
systolic blood pressure 3 standard deviations below the died. The mortality of the children with more than one ar-
normal value for the patient’s age and/or the need for rest was Significantly hlgher than that of the patients with
volume expansion greater than 20 ml/kg and/or the admin- Only one arrest episode (82.3% versus 59.76% (0.001).
istration of vasoactive drugs (dopamine >15 mcg/kg/min No significant differences were found with regard to sex or
or adrenaline (epinephrine) or noradrenaline (nore- Weight between the patients who died and the survivors.
pinephrine) >0.2 mcg/kg/min), renal failure (creatinine
greaterthan twice the upper limit of normal for the patient's 3.2. Site of arrest
age or the need for renal replacement therapy), nosoco-

mial infection (according to the criteria of the Centre for CRA occurred in a public place in 24.4% of the patients, at
Disease Control), intracranial hypertension (intracranial home in 9.1%, in a hospital emergency departmentin 17.6%,
pressure greater than 20 mmHg) and (f) cause and time ofin a PICU in 41% and in other hospital areas in 7.7% of the
death. patients. Initial mortality of out-of-hospital CRA was sig-
The statistical study was performed using version 9 of Nificantly higher than that of in-hospital CRA (44.8% ver-
the SPSS software statistical program. Pearson’s Chi-squaredyS 34-1%) R = 0.04). Final (1 year) mortality from out-
test was used for qualitative variables analysis, and Fishers®/-hospital CRA, was also higher than that from in-hospital
exact test when was less than 20 or when any value was less CRA (70.3% versus 63%), although the difference did not
than 5. Studentstest was used to compare quantitative vari- '€ach statistical significance. CRA at home or in a public
ables between independent groups and the Mann—Whitneyplace had an initial mortality higher t_han CRA in other envi-
U test for variables not normally distributed. Multivariate lo- ronments = 0.016). Although the final mortality was also
gistic regression was performed to assess the influence ofhigher, the difference did not reach statistical significance
each one of the factors on the initial mortality (non-sustained (Table 3.
ROSC), the mortality at hospital discharge, and final mortal-
ity (at 1 year). Thé> < 0.05 value was considered significant. 3.3. Type of arrest
The data of the hospital discharge mortality and final mor-
tality were very similar and therefore only the final mortality Atthe time of recognition, 24.7% of the patients presented
data are presented. an RA and 75.3% a CA. Three of the further episodes were
RA and 27 were CA. The initial and final mortalities from
RA were significantly lower than that from CA(< 0.001)
3. Results (Table 1 Fig. 1 The initial and final mortalities of the out-
of-hospital CA (59.6% and 87.5%) were significantly higher
We collected 311 episodes of cardiorespiratory arrest than those of the in-hospital CA (37.6% and 71.5®)<
(CRA) that were either primarily cardiac or primarily res- 0.002 and® = 0.004, respectively). The final mortality from
piratory in origin. These occurred from 1 April 1998 to 30 CA occurring in the PICU (70.8%) was lower than those,
September 1999 in 283 children with a mean age ct48.4 which occurred in any of the other areds £ 0.04). Final
months (range 7 days to 17 years) and mean weight oft7.1 mortality from RA was similar when compared the place of
16 kg (2.3-80kg). Subsequent re-arrest (range 2—6) occurredarrest.
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Table 1
Patients characteristics and mortality
Number of Initial mortality Final mortality Relative risk of 95% ClI P
patients (%) (%) final mortality
Age
<1 month 20 30 45 1
1-12 months 85 56 718 159 096-2.64 0.022
1-8 years 119 38 638 138 083-2.29 0.147
>8 years 59 3% 729 162 097-2.69 0.023
Gender
Female 98 3B 633 1
Male 185 40 686 108 090-1.29 0.426
Site of arrest
Home 26 577 731 146 091-2.36 0.09
Public place 69 50 739 145 093-2.26 0.051
Emergency department 50 30 64 .28 08-2.04 0.26
PICU 116 362 655 129 083-2.01 0.19
Other hospital areas 22 2 50 1
In-hospital versus out-of-hospital
In-hospital 138 34 63 1
Out-of-hospital 145 48 703 112 094-1.32 0.19
Aetiology
Heart disease or arrhythmia 56 .35 69.6 1 1
Respiratory disease 53 » 434 0.6 0.41-0.86 0.003
Neurological disease 50 36 66 .95 073-1.23 0.68
Infectious disease 35 5 771 111 086-1.42 0.43
Drowning 24 37 542 0.78 052-1.17 0.18
SIDS 20 85 100 na 121-1.71 0.005
Traum@ 16 50 938 135 109-1.67 0.04
Metabolic disturbance 7 28 857 103 062-1.69 0.92
Foreign-body airway obstruction 5 0 20 .29 005-1.67 0.04
Other 13 3 583 0.08 005-1.39 0.9
Unknown 4 75 100
Type of arrest
Respiratory 70 12 30 1
Cardiac 213 481 789 331 245-4.47 <0.0001

SIDS: sudden infant death syndrome.
2 |solated head injury has been classified as neurological disease.

3.4. Aetiology of arrest at the time of their first CRA. No mortality differences were
found when monitored or ventilated patients were compared

The underlying diseases were cardiac in 61 children with the non-monitored or ventilated ones. However, patients

(21.6%), neurological in 47 (16.6%), respiratory in 37 receiving vasoactive drugs at the time of CRA had a mortal-

(13.1%), major congenital malformations in 33 (11.7%), on- ity of 81.0%, significantly higher than that of those who were

cological in 8 (2.8%), and other diseases in 39 (13.8%). Ae- not being treated with such drugs (60.8%)< 0.002).

tiology of arrest and mortality are presentediable 1 The

highest mortality was (_)bserved in sudden infant deat_h SYN-3 6. ECG record

drome and trauma patients, whereas the least mortality was

recorded in respiratory diseases and foreign body airway ob-

struction P < 0.0001).

An ECG was recorded at the onset of the arrest in 236
patients. Slow rhythms were present in 74.6% of the cases
of CRA, pulseless electrical activity in 7.6%, ventricular fib-
3.5. Previous treatment rillation (VF) or pulseless ventricular tachycardia (VT) in

10.2%, and sinus rhythm in 7.6%. There were no significant

One hundred and forty-two patients (50.2%) were being differences in the incidence of VF and pulseless VT between
monitored at the moment of suffering their first episode of the in-hospital and out-of-hospital arrests. Initial mortality
CRA, 87 patients (30.7%) were receiving mechanical ventila- was higher in the patients who presented with slow rhythms
tion, and 74 (26.1%) were being treated with vasoactive drugs (asystole, severe bradycardia or complete atrio-ventricular
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Patients
| N - 283
Respiratory Cardiac arrest
arrest N =70 N=213
ROSC N=65 ROSC N=128

Sustained ROSC N= 61
Transient ROSC N=4

Sustained ROSC N =110
Transient ROSC N=18

|Died N:9| IInitialalive N =61 |

| Initial alive N =110 | | Died N=103

315

1
Discharged alive Died in hospital Discharged alive Died in hospital
N=51 N=10 N=47 N=63
| |
<24 h:N=3 <24h:N=30
1 -7 days: N=6 1 -7 days: N=17
> 7 days: N=1 >7 days: N =16
I I
Died after Multiorgan failure N=3 Died after Multiorgan failure N=29
discharge Brain dead N=7 || discharge Brain dead N= 22
N=2 Repeated CPA N =2 N=2 || Repeated CPAN = 14
- No resuscitation N = 5
-No ROSC N =9

Alive at 1 year Alive at 1 year
N=49 N =45
(70%) (21.1%)

Global alive at 1 year:
N=94 (33.2%)

Fig. 1. Paediatric Utstein style template for recording outcome from respiratory and cardiopulmonary arrest.

block) than in those presenting with VF or pulseless YT ( However, when CA and RA groups were analysed sepa-
= 0.001). However, no significant differences were found in rately, this observation was only detected in CA patieRts (
the final mortality Table 2. =0.04). The initial (53.1%) and final (82.8%) mortality was
higher in those patients, who did not receive basic life sup-
port (BLS) at the scene of the arrest than in those who did
(initial mortality 35.6% and final mortality 61.2%pP(= 0.01
Tables 2 and 3letail the relationship between the initial andP = 0.001, respectively). Advanced CPR was performed
and final mortality and the characteristics of the resuscitation in 205 patients (72.4%) at the arrest scene. Initial mortal-
attempts and the post-resuscitation status. CPR was initiatedty was higher in those who did not receive advanced life
in 18.9% of the patients by the out-of-hospital emergency support at the scene (51.3%) than in those who did 35.1%
system using doctors and nurses, in 23.3% by hospital doc-(P = 0.01). The final mortality was also higher in patients
tors and nurses, in 47.3% by PICU doctors and nurses, inwho did not receive advanced CPR, 70.5% versus 65.3%,
4.7% by paramedic staff and in 5.8% by laypersons. The but the difference did not reach statistical significance. The
period elapsed before the onset of CPR was significantly initial and final mortality increased as the duration of the
greater for the patients who died than for the survivé?s ( CPR increasedq< 0.0001) Fig. 3). These differences were
= 0.01). CRA mortality increased progressively as the du- maintained when the RA and CA were analysed separately
ration of the arrest before starting CPR increaded.(2). (P < 0.0001). Analysis of the relationship between mortal-

3.7. Characteristics of the resuscitation
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Table 2
Characteristics of resuscitation (time to initiation of CPR, previous treatment and initial cardiac rhythm)
Number of Initial Final mortality Relative risk of 95% ClI P
patients mortality (%) (%) final mortality
Time to initiation of CPR
<4 min 175 257 565 1
4-10 min 18 33 611 11 0.75-1.63 0.64
10-20 min 21 524 81 146 114-1.87 0.02
>20 min 6 833 100 180 158-2.06 0.03
Previous treatment
Monitored 142 33 66.2 0.98 083-1.15 0.90
Ventilation 87 402 724 112 095-1.33 0.21
Inotropic drugs 74 44 811 131 112-1.53 0.002
Cardiac rhythm
Asystole/bradycardia/atrio-ventricular block 176 .38 727 258 122-5.46 <0.001
Ventricular fibrillation/tachycardia 24 22 792 2.85 132-6.17 <0.001
Asystole 99 58 869 313 148-6.61 <0.001
Supraventricular bradycardia 62 a7 516 174 079-3.83 0.12
Ventricular bradycardia 14 63 64.3 231 10-5.37 0.04
Pulseless electrical activity 18 28 833 3.0 138-6.50 <0.001
Ventricular fibrillation 19 263 737 265 120-5.86 0.005
Pulseless ventricular tachycardia 5 40 100 .603 171-7.58 0.003
Complete atrio-ventricular block 1 100 100 .68 171-7.58 0.13
Sinus rhythm 18 0 28 1
Table 3
Characteristics of resuscitation and mortality (resuscitation manoeuvres, duration of CPR, post-resuscitation neurological status atidreomBli€U)
Number of Initial Final mortality Relative risk of 95% ClI P
patients mortalilty (%) (%) mortality
Resuscitation manoeuvres
Intubation 236 Ni 725 2.82 164-4.85 <0.0001
Peripheral venous access 148 B2 595 0.81 068-0.96 0.022
Central venous catheterization 115 .36 783 137 116-1.62 <0.0001
Intraosseous catheterization 40 70 27 161 143-1.81 <0.0001
Adrenaline 170 5% 837 282 204-3.89 <0.0001
0 dose 91 1B 296 1
1 dose 24 8 50 165 105-2.14 0.03
2 doses 34 1B 67.6 193 162-2.31 0.001
3 or more doses 112 & 946 6.69 244-19.31  <0.0001
Bicarbonate 128 48 861 188 155-2.29 <0.0001
0 dose 138 26 456 1
1 dose 48 35 77 174 137-2.22 <0.001
2 or more doses 80 5B 90 204 167-2.49 <0.001
Atropine 69 478 725 114 095-1.36 0.19
Volume load 96 52 844 151 129-1.76 <0.0001
Duration of CPR
<4 min 61 14 197 1
5-9 min 22 33 364 185 087-3.91 0.11
10-19 min 47 B 68 335 194-5.79 <0.001
20-29 min 26 40 807 391 226-6.67 <0.001
30-60 min 83 77 93 472 283-7.86 <0.001
>60 min 25 778 100 508 306-8.44 <0.001
Post-resuscitation neurological status
No response to stimulation 118 - .Béo 196 155-2.48 <0.0001
Complications in the PICU
Respiratory 77 — 65% 155 119-2.02 0.001
Shock 64 - 8D% 235 183-3.02 <0.001
Renal failure 42 - 96% 214 173-2.65 <0.0001
Nosocomial pneumonia 46 - 63% .26 .95-1.66 0.13
Intracranial hypertension 24 - IP% 193 158-2.37 <0.0001
Cardiac insufficiency 49 - 8% 173 136-2.20 <0.0001

Initial mortality: non-sustained ROSC to CPR initial attempts. Final mortality: mortality at one year.
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100 -
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70 1
60
50
40 -
30 o e e A R - = - Initial mortality
20 - ==8==Final mortality

257 %

10 A

0-4 min 5-9 min 10-19 min > 20 min

Fig. 2. Relationship between the time elapsed before the starting of CPR and the initial and final mortality. Initial mortality: non-sustaine CRBSGttal
attempts. Final mortality: mortality at 1 year.

ity and each one of the life support procedures performed not sedated did not react to pain. The mortality in those
revealed that the initial and final mortalities were higher in patients who did not respond to stimuli (56.8%) was sig-
children who required tracheal intubation, intraosseous ac- nificantly higher than that of the remainder of the patients
cess, adrenaline (epinephrine) or bicarbonate administration,(18.7%),P < 0.0001 Table 3. Patients who survived after
and volume expansion than in the remainder of the patientsthe initial CRA episode but suffered later complications in
(Table 3. The children who died received more doses of the PICU had a higher final mortality than the rest of children
adrenaline (5.3t 4 versus 1.8 0.8), P < 0.0001, of bi- (Table 3.

carbonate (2.5t 1.8 versus 1.2 1.2),P = 0.002, and of
atropine (2.0+ 1.6 versus 1.1 0.3), P = 0.002, than the

X 3.9. Predictive factors of mortality
survivors.

The multivariate logistic regression analysis found that
3.8. Status after resuscitation the only factor, which predicted initial and final mortal-
ity in both RA and CA, was a duration of CPR longer
In the neurological assessment at the end of CPR, 8.2%than 20min. For the initial mortality after CRA, only
of the patients were alert or responded to voice, 10.6% re-one other factor, the presence of CA at presentation, in-
acted to physical tactile stimulation, 34% did not respond creased the prognostic power of the duration of CPR
but were pharmacologically sedated, and 48.6% who were (Table 4.

100 - 100 %
92.8 %

90 1 |- == Initial mortality

. . 76 %
go{ |==®=Final mortality g 783% - ... . .
70 - o
60 i
50
40
071 1974
20 8.5 % .
10 4 1.6 % 4.5% O

e — ="
0 * T T T T T 1
0-4 min 5-9 min 10-19 min 20-29 min 30-39 min > 60 min

Fig. 3. Relationship between the duration of cardiopulmonary resuscitation and the initial and final mortality. Initial mortality: non-sut8ided RPR
initial attempts. Final mortality: mortality at 1 year.
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Table 4
Multivariate logistic regression analysis

Odds ratio Cl 95% P value Predictive capacity%o)
Cardiac arrest (initial mortality) 36701 129495-101.0285 0000 8228
Cardiac arrest (final mortality) 18886 67226-42.9317 0000 7794
Respiratory arrest (initial mortality) NS
Respiratory arrest (final mortality) .&767 17210-25.8242 006 7794
Cardiorespiratory arrest (initial mortality) 178 148362-112.4640 0000 8389
Cardiac arre$t 6.3546 16086-25.1030 0083 8531
Cardiorespiratory arrest (final mortality) BB6 45983-23.3244 0000 7488

Length of cardiopulmonary resucitation more than 20 min. Initial mortality: non-sustained ROSC to CPR initial attempts. Final mortalityy etantadiyear.
a Percentage of patients in which the model correctly predicted the mortality or survival.
b Cardiac arrest plus duration of CPR of over 20 min.

4. Discussion series, children with CRA secondary to sudden infant death
syndrome and trauma had the highest mortlily;13,24]

To our knowledge, this is the first prospective, multicentre
study that used the Utstein style to report the aetiology and
characteristics of out-of-hospital and in-hospital cardiac and
respiratory arrest in children, and that analyses the factors
relating to prognosis. There is only one previous study, per-
formed in a single hospital, which has analysed in-hospital
cardio-respiratory arrest following the Utstein stj®g. Al-
though ours is not an epidemiological study, a large number
of patients were included from a wide range of centres in
many regions of Spain, from out-of-hospital emergency ser-
vices in rural areas to PICU in third level big city hospitals;
this permitted us to study a representative sample of CRA in
children in our country.

4.2. Site of arrest

Out-of-hospital CA patients had higher initial and final
mortality than in-hospital CA patients. The survival of chil-
dren after out-of-hospital CRA was lower, possibly because
the time elapsed from CRA and the start of resuscitation was
longer and also because in this environment, there were less
opportunities for advanced life-support and stabilisation pro-
ceduredq17]. Our data support the idea that the time from
the arrest to the initiation of resuscitation, the staff skills and
available material resources to initiate resuscitation, are main
Survival from paediatric CRA arrest has been dismal in factors for the survival of children after CHB,13,25] When

. . . ) RAisdiagn h -of-hospital emergen rvi
most studies in the past. It is encouraging that in the presentC s diagnosed by the out-of-hospital emergency services,

) the possibilities for survival were similar to those of an in-
study, crude long-term survival (at 1 year) was 33% (21.1% . . . .
in CA and 70% in RA). This is a figure that is slightly higher hospital CRA. This fact could also be explained by the brief

than in previous serief,8-10,13,22] particularly taking period of time elapsed from the collapse to the arrival to the

. - : . hospital in such cases.
into account that both in-hospital and out-of-hospital arrest P

: . . As expected, our results confirm the prognostic impor-
have peep included. Th'|s result may be explained by the PO~ 1ance of the duration of CRA before CPR. When this figure
gressive improvement in health care and by the fact that in

. : was unreliable, or a long period before CPR can be assumed
our country, the out-of-hospital emergency medical system

vehicles include physicians and nurses. Another factor thatarld this could explain why in our series, those patients with
. p_ y o D unknown duration of CRA had the worst outcome. Both ini-
may contribute to improved outcome is the countrywide im-

plementation of systematic paediatric advanced life-support tial and final mortalities were higher in the patients in whom
courses from 199p3]. On the other hand, although partici- basic life supportwas not started at the sqd5]. This fact

Lo : emphasises the importance of early diagaasid treatment
pation in the study was open, we cannot rule out bias related. . :

. : . : in CRA, a goal that must be achieved by means of life-support
to the recruitment of patients from centres with experienced

aediatric life-support staff and consequently with better re- training for citizens as well as with emergency medical sys-
Eul s PP q y tems staff specifically trained in paediatric life supf@a].

4.3. Type of arrest
4.1. Characteristics of patients and aetiology
The patients in respiratory arrest at the time of diagno-

In our study, significantly more boys suffered CRA than sis have better initial and final survival than those in cardiac
girls, as reported by othej§,7,9], although the mortalityrate  arrest{1,6,8,27,28] In children, most CRA in children have
was similar in both sexd$,10]. No relationship was found  respiratory, trauma or neurological causes. These children
between age and mortality due to CRA, although the patientsusually develop respiratory arrest which if not treated soon
under 1 month of age had a slightly higher survival, a finding leadsto cardiac arrest. On the other hand, if the respiratory ar-
not reported in other studies in childrgk0,11] As in other rest episode is treated adequately immediately, the eventual
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development of cardiac arrest can be prevented and subseReferences
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