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Abstract

Introduction: Cardiorespiratory arrest (CPA) in children is
uncommon, but with poor prognosis. Identifying factors
predictive of clinical outcome in children under CPR can be
effective in dealing with these children. The aim of this study
was to investigate the factors involved in the prognosis of
hospitalized children undergoing cardiopulmonary resuscitation
(CPR) in the pediatric intensive care unit (PICU) of Amir Kabir
Hospital, Arak.

Materials and methods: This cross-sectional study for 6
months in 2014, on the children admitted to the PICU of Amir
Kabir Hospital, Arak, Iran, due to cardiorespiratory arrest,
undergone CPR was performed. Children demographic and
clinical factors were recorded. Clinical outcomes for children,
as LTS (Long-term survivors, children who are discharged
alive), STS (Short-term survivors, children who survived for
more than 24 hours of the onset of cardiac arrest and have not
been released yet), and NS (Nonsurvivors, children who died
within 24 hours of the onset of cardiac arrest), was considered.
Data were analyzed with t-test and chi-agaure in SPSS 19.

Results: Among 52 children, 28 (53.8%), 6 (11.5%) and 18
(34.6%) of the children have LTS, STS and NS outcomes,
respectively. Normal pupillary reflexes (p=0.001), less
consumption of adrenaline during CPR (p=0.001) and a shorter
duration of CPR (p=0.0001) are predictive of survival for
children under CPR. However, age (p=0.4), sex (p=0.714), type
of heart rhythm (p=0.364), type of underlying disease (p=0.66),
the GCS (p=0.228) and the number of medical personnel
working in child CPR (p=0.287) There was no significant
correlation with clinical outcome.

Conclusion: Our study showed that the presence of pupillary
reflexes, adrenaline less and shorter duration of CPR, the
factors predictive of survival for children under the CPR.
However, due to differences in the results of studies in this
area, further studies in the future and with regard to more
demographic, clinical and epidemiological factors is
recommended.
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Introduction

Cardiopulmonary arrest (CPA) is a sudden uncommon occurrence
in children [1]. Eisenberg et al. reported incidence of CPA about 12.7
per 100,000 in children [2]. Cardiopulmonary arterial disease is the
result of severe dysfunction of the respiratory system and blood
circulation [3]. Patients with emergency CPAs generally have poor
prognosis, however, according to the reports, the result of
cardiopulmonary resuscitation (CPR) is variable in children or infants
[2,4-8]. This may be due to limitations in reports in reports in this area
[9]. However, in general, cardiac arrest in children is accompanied
with worse prognosis in comparison with adults [10]. This difference
in prognosis can be due to differences in the pathogenesis of cardiac
arrest, between children and adults. The most common cause of
cardiac arrest is in adults is heart disease, while respiratory failure in
children is the most common cause of this condition [9], however, in
different age groups in children, various underlying conditions are the
cause of cardiac arrest. [9], for example, Asphyxia is the most common
cause of cardiac arrest at birth, while in infancy and childhood,
respiratory diseases, sepsis and trauma are more prevalent [9].

Evidences suggest that survival rate of children undergoing
cardiopulmonary resuscitation vary from 15% to 65% [4,6,7,11-15]
This variable range of survival rates clearly indicates the involvement
of different factors in effectiveness of CPR. Since many of these factors
can vary from hospital to hospital, better understanding of these
factors can help to improve the prognosis of children undergoing CPR.
In addition, the recognition of the mortality rate and the long-term
survival of children can be helpful in long-term planning to improve
the prognosis of these children. Therefore, the aim of this study was to
investigate the factors involve in prognosis of infants and children
undergoing CPR in PICU of Amir Kabir Hospital (Arak, Iran).

Material and Methods

This cross-sectional study was performed on infants and children
(both sexes undergoing cardiopulmonary resuscitation (CPR) at PICU
of Amir Kabir Hospital, (Arak, Iran) for 6 months. The CPR process
includes: ventilation, cardiac chest compression, and medications
during CPR, in all children based on guidelines of the American Heart
Association and the American Academy of Pediatrics [3,12,16,17].
CPR was performed by expert physicians and nurses at the PICU. The
following definitions are considered based on guidelines [18]:

Respiratory tract: lack of spontaneous breathing.

Cardiac arrest: the absence of a heart beat and a heart beat in
auscultation and touch.

Cardio-respiratory arrest: Absence of spontaneous breathing and
heart rate (both together).

After obtaining informed consent from parents of infants and
children, the following information was obtained in two sections
regarding the subject and the CPR process:
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Information before CPR: age, gender, underlying disease, Glasgow

Opening the eyes
Coma score (GCS).

1 Spont:
Information on the onset and during CPR: ECG at the start of CPR, pontaneous

pupil reflexes, adrenaline dose during CPR, recovery time, Cardio- 2 By calling
pulmonary, number of medical staff (physicians and nurses).

3 By pain
Children were grouped into one of the following groups based on
the outcome of CRP [9]: 4 Lack of ability to open eyes
Long-term survivors (LTS): children who discharged alive from the Vocal response
hospital. Children Infants
Short-term survivors (STS), children who have survived for more ] Aert Related words: smile. fix and
than 24 hours, but have not yet been discharged. follow ' '
Non-survivors (NS), children who died within 24 hours of heart )
2 Confused Crying
attack.
3 Disproportionate Persistent stimulation

LTS children were followed up for 3 months (at the end of each
month) for their survival. Factors that measured including: type of 4 Unclear Without calm, agitate
cardiac rhythm in the onset of CPR in the form of asystole and other
rhythms such as bradycardia, ventricular fibrillation, etc., the presence
or absence of pupil’s response to light, and the duration of the CPR.
The duration of CPR was defined as the time of starting CPR until self-
establishing the blood circulation or the presence of symptoms such as 1 Obey
cardiac output, blood pressure, or sinus rhythm [19]. GCS was
calculated according to Table 1. According to this criterion, scores 13
to 15 represent mild brain damage, 9 to 12 indicate moderate brain 3 Distance
injury and score less than 9 indicate severe brain damage [20]. The
underlying illness is considered as the presence or absence of the items
in Table 2 [9]. Finally, the obtained data were analyzed using SPSS 19 5
software. In all stages of the project, ethical considerations such as
getting informed consent, possibility of optional withdraw from the 6 Lacking movement response
project and the confidentiality of the information. This research project
was approved by the Ethics Committee of the Arak Medical University  Table 1: Glasgow coma score (GCS) Criteria.
Research Council with the issue number 2027 and the Code of Ethics
21-171-93.

5 Lacking vocal response Lacking vocal response

Movement response

2 Localization of pain

4 Flaction

Extension

Sepsis

Central nervous system disease: Perinatal asphyxia, meningitis, acute encephalopathy, intrahepatic hemorrhage, hydrocephalus, corpus callosum agenesis, brain
tumors, Guillain Barre syndrome, microcephaly

cardiovascular disease: Congenital heart disease, Myocarditis, Cardiac Tamponade, Cardiac Rheumatic disease

Respiratory system disease: Pneumonia, Bronchitis, Respiratory distress syndrome, Pneumothorax, Foreign body aspiration

Gastrointestinal disease: Acute gastroenteritis, Severe malnutrition, Extrahepatic biliary atresia, Necrotizing Enterocolitis, Intestinal volvulus

Others: Prematurity, Sepsis, Multiple malformation syndrome, Chronic renal failure, Immune deficiency, Malignant tumors (Extracranial), etc. unknown

Table 2: Underlying diseases studied in children under study.

Results frequency of 12 (23.1%) and 10 (19.2%) respectively. Also, for 5 (9.6%)
children, underlying illness was unknown. 2 (3.8%), 5 (9.6%) and 45

The present study conducted in a six months period in 2014. The (86.5%) of the children had respectively VE sinus, and asystole
study population consist of children admitted to the PICU of Amir rhythms in their cardiac system. Concerning the outcomes of children,

Kabir Hospital in Arak. 52 children were enrolled in the study. The g (53.89%), 6 (11.5%) and 18 (34.6%) children had LTS, STS and NS
mean age of children was 11.5 + 8.88 months. The mean GCS and the

mean number of adrenaline intake during CPR were 5.67 + 1.65 and

2.67 + 1.75, respectively. Also, the average CPR and the mean number Three-month follow up of children with LTS and STS outcomes
of medical staff present in the CPR were 23.03 + 16.1 minutes and 4.73 showed that children, 6 (21.4%) of 28 children with LTS and 2 (33.3%)
+ 1.28, respectively (Table 3). Among 52 children, 31 (59.6%) were of 6 children with STS finally died.

girls and 21 (40.4%) were boys. The most common underlying

conditions in children was congenital heart disease and sepsis with
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consequences, respectively (Table 4) (Figure 1).
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Frequency and mean of study variables based on the three types of
outcomes presented in Table 5. Based on these results, the pupil reflex
status (p=0.001), the amount of adrenaline consumed during CPR
(p=0.001) and the duration of CPR (p=0.0001) were associated with
the clinical outcomes of children underwent CPR. Normal pupil
reflexes, fewer adrenalin use during CPR, and a shorter CPR, predict
the survival of children underwent CPR. 28 (100%), 3 (50%) and 16
(88.8%) of children with LTS, STS and NS respectively had normal
pupil reflexes. The mean number of adrenaline consumed in the LTS,
STS and NS groups was 1.89 + 1.25, 3.66 + 2.16, 3.55 + 1.78,
respectively. Also, the mean CPR duration in the groups of LTS, STS
and NS was 13.66 + 12.5, 31.5 + 14.4 and 34.33 + 13.33, respectively.

It was also found that between age (p=0.4), sex (p=71414), type of
rhythm (p=364), underlying disease (p=0.66), GCS level (p=0.228) and
the number of active medical staff in the children CPR (p=0.287) and
the clinical outcome of the children did not have a significant
relationship.

Pneumonia 3(5.8%)
Metabolic disorder 3(5.8%)
Other Disease 1(1.9%)
Unknown 5 (9.6%)
Heart Rhythm Asystole 45 (86%)
Sinus 5(9.6%)
Ventricular fibrillation 2 (3.8%)
Presence of pupil reflex yes 47 (90.4%)
Consequence LTS 28 (53.8%)
STS 6 (11.5%)
NS 18 (34.6%)

Minimum Maximum MeantStd | Variable Table 4: Clinical results of children.
3 46 11.5+8.87 Age (months) . . . .
CHD: Congenital Heart Disease. Other disease: Burn, drowning,
3 8 567165 | GCS septic shock, foreign body aspiration, Status Epilepticus, methadone
poisoning, pulmonary edema and stroke.
0 8 2.67 +£1.75 Adrenaline (number)
3 60 23.03 + CPR duration (minutes)
16.1
100.00%
2 7 473+1.28 | Staff 00.00%
£0.00%
Table 3: Demographic results of children. 70.00%
53.80% 60.00%
50.00%
Variable Frequency 34.60% 40.00%
30.00%
Gender Male 31 (59.6%) 11.50% 20.00%
10.00%
Female 21 (40.4%) - 0.00%
NS 5TS 1Ts
Underlying Disease CHD 12 (23.1%)
Sepsis 10 (19.2%) Flgure 1: Frequency of consequences LTS, STS, NS among 52
children.
Seizure 4 (7.6%)
Brian Tumor 4 (7.6%)
Intracerebral hemorrhage 3 (5.8%)
Consequence
LTS STS NS Variable
28 patients 6 patients 18 patients
10.21 £ 8.13 15.33+15.9 12.22 +6.94 Age Mean (months * Std)
(42.8%)12/(57.1%)16 (50%)3/(50%)3 (33.3%)6/(66.6%)12 Gender (female/male)
6+1.58 6.83 £1.72 5.44 +1.68 GCS (Mean # Std)
(17.8%)5 (16.6%)1 (33.3%)6 CHD
(21.4%)6 (16.6%)1 (16.6%)6 Sepsis
(10.7%)3 0 (5.5%)1 Seizure
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(10.7%)3 0 (5.5%)1 Brian Tumor Underlying disease
(7.1%)2 (16.6%)1 0 Intracerebral
hemorrhage
(7.1%)2 0 (5.5%)1 Pneumonia
(7.1%)2 0 (5.5%)1 Metabolic disorder
0 0 (5.5%)1 foreign body
aspiration,
(3.5%)1 0 0 Status Epilepticus
(3.5%)1 0 0 methadone poisoning
0 0 (5.5%)1 pulmonary edema
(3.5%)1 0 0 Brain trauma
0 0 (5.5%)1 Burn
(3.5%)1 0 0 drowning,
0 0 (5.5%)1 Septic Shock
(10.7%)3 (33.3%)2 0 Unknown
(10.7%)3 (16.6%)1 (5.5%)1 Asystole Heart Rhythm
(3.5%)1 (16.6%)1 0 Sinus
(85.7%)24 (66.6%)4 (94.4%)17 Ventricular fibrillation
(100%)28 (50%)3 (88.8%)16 Presence of pupil reflex
1.89+1.25 3.66 +2.16 3.55+1.78 Number of adrenalin (Mean + Std)
1396 £ 12.5 31.5+£14.4 34.33 £ 13.31 CPR duration (Mean + Std)
4.67 £1.21 5.5+0.83 4.55 +1.46 Staff (Mean + Std)

Table 5: Relationship between demographic and clinical factors with the CPR consequences.

Discussion

Each year, 16,000 children die in the United States due to
unexpected cardiovascular events, more than a half of these children
are under the age of one year. Children who need cardiopulmonary
resuscitation (CPR) usually only have respiratory arrest. Cardiac
Pulmonary Prognosis is poor in children. Only 10 to 15 percent of
these children survive, and most of those who survived are suffering
from persistent disabilities. The ability to diagnose or predict
conditions before cardiopulmonary arrest and appropriate start of
treatment can not only save the patient's life, but also preserve the
quality of life of the patients [21-23]. According to our study, the
prevalence of children who were discharged alive from the hospital
after the CPR was 53.8% that is more than two other types, and the
prevalence of children who died within 24 hours of the onset of CPR
was 34.6% that is more than children who survived more than 24
hours after CPR. Our study showed that the status of the pupil's
reflexes, the amount of adrenaline consumed during CPR, and the
duration of CPR, can be predictive of the outcome of children under
the CPR. As normal pupil reflexes, fewer adrenalin use during CPR
and shorter CPR, can predict the better survival of children under
CPR.

Akgay et al. [9] In 2006, in Turkey, examined the prognosis of 67
children admitted in hospital for CPR. Based on the results of this
study, 14.9% of the children survived at least 24 hours after the start of
CPR (STS state) 68.7% of children died within 24 hours of the onset of
CPR and 16.4% of the children were discharged alive from the hospital.
In this study, as our study, the outcome of STS was the third most
common consequence of patients. However, in our study, most of the
children were discharged from hospital, while in Akeay et al. study, the
majority of children with died during the first 24 hour of starting the
CPR. In Suominen P et al,, study [15], a five-year retrospective study,
the percentage of children discharged from the hospital after CPR is
similar to that of Akcay et al. [9] and contrary to our study. However,
the abundance of LTS in our study was in concordnace with results of
Davies CR [12], Gillis J [13], Innes PA [14] and Suominen P [15]
studies. In all of these studies, percentage of LTS was 15 to 45 percent.

In our study, congenital heart disease with 23.1% was the most
common cause of underlying illness in children with CPR. Suominen P
[15] also considered the most common underlying disease in children
with CPR as congenital heart diseases, while in Akgay study [9], sepsis,
was considered as the most common underlying cause with abundance
of 21.2%. In our study, there was no significant relationship between
age and CPR outcome. This finding was consistent with the study of
Akcay A [9] and studies by Suominen P [15] Nichols DG [11] and
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Zaritsky A [24]. We also found no relation between gender and
outcome of CPR in our study. Schindler MB [25], Slonim AD [26] and
Robinson GR [27] also obtained similar results to our study.

According to the study of Akcay A [9] and similar to our study, CPR

duration less than 5 minutes and the presence of pupils responsive to
light at the onset of CPR are positive predictors of the survival
probability of children. According to our study, the demographic and
clinical factors such as age, Gender, GCS, underlying disease, heart
rhythm, and the number of active saff in CPR ward cannot be useful in
predicting the outcomes of children under CPR. Although these
findings were similar to the results of the Akcay A [9] study, Friesen
RM [5] and Mullie A [28] obtained different results. Friesen RM et al.
[5], in a retrospective study, found that underlying diseases had a
significant association with prognosis in children who undergone CPR.
Also results demonstrated that none of the children with sepsis who
underwent CPR, did not discharge from hospital alive. Mullie A et al.
[28] examined the relationship between GCS and the outcome of CPR,
and results showed that GCS could be helpful in predicting the
outcome of patients before they needed CPR. Investigation of factors
that are likely to interact with the outcomes of CPR in children is
helpful as it can be effective in tracking and caring for children who
may be at greater risk.

As a conclusion and based on the various studies that have been

done so far on the relationship between children's clinical factors with
CPR, it can be stated that various clinical factors can play a role in
predicting the clinical outcomes of children undergone CPR, However,
the exact role of these factors is still unclear and there are differences
between studies. Since the role of these factors can be influenced by
various factors, especially factors related to each health center, such as
the level of facilities, it seems that the role of different factors in
predicting the outcome of CPR should be define for each treatment
center separately. In our study, according to the study method
(selection of children admitted to the PICU), we did not investigate the
association of factors such as the incidence of cardiopulmonary arrest
(outpatient, pediatric emergency or pediatric department, etc.) with
the outcome of patients. In addition, the lack of correlation between
levels of blood factors such as pH and electrolyte levels with the
outcomes of children under CPR was subject to study constraints,
which recommends future studies taking into account these factors.

Conclusion

Our study showed that the presence of pupil reflexes and the lower
number of adrenaline and shorter CPR duration are predictive factors
for the survival of children undergone CPR. However, due to
differences in the results of studies in this field, further studies in the
future are recommended, considering the demographic, epidemiologic
and clinical factors.

References

1.

Volume 105 e Issue 3 « 1000374

Bossaert L, Handley A, Marsden A (2002) European resuscitation
council guidelines for the use of automated external defibrillators
by EMS providers and first responders. Resuscitation 37: 91-94.
Eisenberg M, Bergner L, Hallstrom A (2001) Epidemiology of
cardiac arrest and resuscitation in children. Ann Emerg Med 12:
672-674.

American  Heart  Association  (2005)  guidelines  for
cardiopulmonary  resuscitation (CPR) and emergency
cardiovascular care (ECC) of pediatric and neonatal patients:
pediatric basic life support. Pediatrics 117: €989-e1004.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Johari MA, Azizinejad S (2016) Study of high sensitive C-reactive
protein (HS-CRP) after cardiac rehabilitation program in patients
undergoing isolated CABG. Int ] Biomed Sci 12: 143-148.

Friesen RM, Duncan P, Tweed WA (2003) Appraisal of pediatric
cardiopulmonary resuscitation. Can Med Assoc J 126: 1055-1058.
Lewis JK, Minter MG, Eshelmen SJ (2004) Outcome of pediatric
resuscitation. Ann Emerg Med 12: 297-298.

Ludwig S, Kettrick RG, Parker M (1998)
cardiopulmonary resuscitation. Clin Pediatr 23: 71-75.
Morris RD, Krawiecki NS, Wright JA (2007) Neuropsychological,
academic, and adaptive functioning in children who survive in-
hospital cardiac arrest and resuscitation. J Learn Disabil 26:
46-51.

Akcay A, Baysal SU, Yavuz T (2006) Factors influencing outcome
of inpatient pediatric resuscitation. Turk J Pediatr 48: 313-322.
Orlowski JP  (1984) 'The effectiveness of pediatric
cardiopulmonary resuscitation. Am ] Dis Child 138: 1097.
Nichols DG, Kettrick RG, Swedlow DB (2001) Factors
influencing outcome of cardiopulmonary resuscitation in
children. Pediatr Emerg Care 2: 1-5.

Davies CR, Carrigan T (2006) Neurologic outcome following
pediatric resuscitation. ] Neurosci Nurs 19: 205-210.

Gillis J, Dickson D, Rieder M (2005) Results of inpatient pediatric
resuscitation. Crit Care Med 14: 469-471.

Innes PA, Summers CA, Boyd IM (2005) Audit of paediatric
cardiopulmonary resuscitation. Arch Dis Child 68: 487-491.
Suominen P, Olkkola KT, Voipio V, Korpela R, Palo R, et al.
(2000) Utstein style reporting of in-hospital paediatric
cardiopulmonary resuscitation. Resuscitation 45: 17-25.

Pediatric

Guidelines 2000 for Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care, pediatric advanced life support:
The American Heart Association in collaboration with the
International Liaison Committee on Resuscitation 102:
1291-1342.

Phillips B, Zideman D, Garcia CL, Felix M, Shwarz SU (2001)
European resuscitation council guidelines 2000 for basic
paediatric life support. Resuscitation 48: 223-229.

American heart association and national academy of sciences-
national research council: standards for cardiopulmonary
resuscitation (CPR) and emergency cardiac care (ECC). JAMA
227: 842.

Brown CG, Martin DR, Pepe PE, et al. (1992) A comparison of
standard-dose and high-dose adrenaline in cardiac arrest outside
the hospital. N Engl ] Med 327: 1051-1055.

Hanigan W, Giurintano C, Hallstrom C, Spinosa E, Esposito D, et
al. (2011) Treatment and outcomes for pediatric head injuries in
mississippi. Childs Nerv Syst 27: 583-590.

Peberdy MA, Callaway CW, Neumar RW, Geocadin
RG, Zimmerman JL, et al. (2010) American heart association
guidelines for cardiopulmonary resuscitationand emergency
cardiovascular care. Circulation 122: S768-786.

Lee K], Marcdante KJ (2011) Assessment and resuscitation.
Nelson Essentials of pediatrics. Chapter 38.

Kleinman ME, Chameides L, Schexnayder SM, Samson
RA, Hazinski ME et al. (2010) American heart association
guidelines for cardiopulmonary resuscitation and emergency
cardiovascular care. Circulation 122: S876-908.

e Page50f6


https://www.resuscitationjournal.com/article/S0300-9572(98)00037-9/fulltext
https://www.resuscitationjournal.com/article/S0300-9572(98)00037-9/fulltext
https://www.resuscitationjournal.com/article/S0300-9572(98)00037-9/fulltext
https://www.annemergmed.com/article/S0196-0644(83)80512-5/abstract
https://www.annemergmed.com/article/S0196-0644(83)80512-5/abstract
https://jamanetwork.com/journals/jamapediatrics/article-abstract/511722
https://jamanetwork.com/journals/jamapediatrics/article-abstract/511722
https://europepmc.org/abstract/med/3774565
https://europepmc.org/abstract/med/3774565
https://europepmc.org/abstract/med/3774565
https://europepmc.org/abstract/med/2958564
https://europepmc.org/abstract/med/2958564
http://www.medynet.com/usuarios/jraguilar/PBLSguidelines.pdf
http://www.medynet.com/usuarios/jraguilar/PBLSguidelines.pdf
http://www.medynet.com/usuarios/jraguilar/PBLSguidelines.pdf
https://www.nejm.org/doi/10.1056/NEJM199210083271503?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
https://www.nejm.org/doi/10.1056/NEJM199210083271503?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
https://www.nejm.org/doi/10.1056/NEJM199210083271503?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.110.971002
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.110.971002
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.110.971002
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.110.971002

Citation:

Arjmand A, Khosravi N, Shariatmadari F, Rafie M, Yousefi P (2019) Investigate the Factors Involved in the Prognosis of Hospitalized Children

Undergoing Cardiopulmonary Resuscitation (CPR) in the Hospital PICU. Prensa Med Argent.

doi: 10.41720032-745X.1000374

23.

24.

25.

Volume 105 » Issue 3 « 1000374

Zaritsky A, Nadkarni V, Getson P, et al. (1987) CPR in children.
Ann Emerg Med 16: 1107-1111.

Schindler MB, Bohn D, Cox PN, et al. (1996) Outcome of out-of-
hospital cardiac or respiratory arrest in children. N Engl ] Med
335:1473-1479.

Slonim AD, Patel KM, Ruttimann UE, Pollack MM (1997)
Cardiopulmonary resuscitation in pediatric intensive care units.
Crit Care Med 25: 1951-1955.

26.

27.

Robinson GR, Hess D (1994) Postdischarge survival and
functional status following in-hospital
resuscitation. 105: 991-996.

Mullie A, Verstringe P, Buylaert W (2003) Predictive value of
glasgow coma score for awakening after out-of-hospital cardiac
arrest: Cerebral resuscitation study group of the belgian society
for intensive care. Lancet 1: 137-140.

cardiopulmonary

e Page60f6e


https://www.annemergmed.com/article/S0196-0644(87)80465-1/abstract
https://www.annemergmed.com/article/S0196-0644(87)80465-1/abstract
https://www.nejm.org/doi/full/10.1056/nejm199611143352001
https://www.nejm.org/doi/full/10.1056/nejm199611143352001
https://www.nejm.org/doi/full/10.1056/nejm199611143352001
https://journals.lww.com/ccmjournal/Abstract/1997/12000/Cardiopulmonary_resuscitation_in_pediatric.8.aspx
https://journals.lww.com/ccmjournal/Abstract/1997/12000/Cardiopulmonary_resuscitation_in_pediatric.8.aspx
https://journals.lww.com/ccmjournal/Abstract/1997/12000/Cardiopulmonary_resuscitation_in_pediatric.8.aspx
https://www.sciencedirect.com/science/article/pii/S0012369216576491
https://www.sciencedirect.com/science/article/pii/S0012369216576491
https://www.sciencedirect.com/science/article/pii/S0012369216576491
https://www.sciencedirect.com/science/article/pii/S0140673688927195
https://www.sciencedirect.com/science/article/pii/S0140673688927195
https://www.sciencedirect.com/science/article/pii/S0140673688927195
https://www.sciencedirect.com/science/article/pii/S0140673688927195

	Contents
	Investigate the Factors Involved in the Prognosis of Hospitalized Children Undergoing Cardiopulmonary Resuscitation (CPR) in the Hospital PICU
	Abstract
	Introduction
	Material and Methods
	Results
	Discussion
	References


