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In-hospital Pediatric Cardiopulmonary Resuscitation
According to Pediatric Utstein Template

Ji Yeon Kim, M.D., Won Sik Ahn, M.D., and Teo Jeon Shin, M.D.

Department of Anesthesiology and Pain Medicine, Seoul National University
College of Medicine, Seoul, Korea

Background: The characteristic of pediatric cardiopulmonary resuscitation (CPR) is different from
that of adult CPR. It is known that respiratory arrest is more common in pediatric CPR compared to
adults. The objective of this study was to report the characteristics of in-hospital CPR according to
four pediatric Utstein groups.

Methods: We reviewed all medical records that were coded as CPR, care for arrest, defibrillation/
cardioversion, and ambu in our children’s hospital. We classified the patients in 4 groups, isolated
respiratory compromise, pure respiratory arrest, respiratory arrest leading to cardiac arrest and cardiac
arrest. The data were summarized and analyzed in pediatric Utstein style.

Results: In 2001, 138 patients aged less than 15 years were resuscitated in our children’s hospital.
The success rate after resuscitation was 100% in the isolated respiratory compromise group, and 100%
in the pure respiratory arrest, 54% in the respiratory arrest leading to the cardiac arrest group, and 24.8%
in the cardiac arrest group.

Conclusions: We conclude that the isolated respiratory compromise group and the pure respiratory
arrest have better results than the respiratory arrest leading to the cardiac arrest group and the cardiac
arrest group, considering all characteristics. (Korean J Anesthesiol 2003; 44: 639 ~645)

Key Words: Medical records; pediatric cardiopulmonary resuscitation; survival rate; statistics.
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Table 1. The Classification of Variables in Pediatric Utstein Style

3,4)

Variables

Contents

Patients variables

Patient name, patient identifier, age, gender, height, weight, date of birth, date of admission,

witnessing/monitoring of event, location of event, ALS intervention in place at time of event,

previous cardiopulmonary events, reason of admission, previous cardiopulmonary events,

reason of admission, preevent functional capacity, comorbid condition

Event variablesl

Immediate precipitating cause, resuscitation attempted, initial resuscitation condition, initial

rhythm, methods to time events and intervals, time collapsed note, time CPR team called,

time CPR team arrived, time arrest confirmed, time CPR started, time CPR stopped, time

of first defibrillator shock, time advanced airway achieved, time of first IV dose of
medication, time of RSOC, time of end of ROSC, time of RSOV¥*, time of control of
ventilation®*, number of control of ventilation*

Outcome variables

Date and time of inhospital death, predeath status, date and time of hospital discharge of transfer,

POPC*, time of awakening, alive at 6months, at 1 year

Hospital variable

Setting, resuscitation management, gold standard process interval, resuscitation outcome

*: specific to Pediatric Utstein style. ALS: advanced life support, RSOC: return of spontaneous circulation, RSOV: return
of spontaneous ventilation. POPC (Pediatric Overall Performance Category scale). 1: normal age appropriate activities,
2: minor chronic physical or medical problems present minor limitation but are compatible with normal life, 3: medical
and physical conditions are limited, 4: most age appropriate activities cannot performed and are dependent on others,

5: coma/vegetative state, 6: death.
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Respiratory compromise leading to assisted ventilation

Isolated respiratory
arrest (IRA)

Respiratory Cardiac arrest
arrest (CA)

Pure respiratory
arrest (PRA)

Respiratory arrest
leading to cardiac arrest
(RACA)

Fig. 1. The classification of respiratory compromise
leading to assisted ventilation.

Table 2. Survival Rate of Resuscitated Patients Indexed by Age and Sex
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(Unit: %)

IRC (N = 105) PRA (N =17) RACA (N = 11) CA (N = 15) Total (N = 138)

Age

< 1 mo 100 (50/50) 100 (4/4) 100 (5/5) 0 (0/5) 92 (59/64)
1-12 mo 100 (30/30) 100 (3/3) 25 (1/4) 20 (2/5) 86 (36/42)
1-4 yr 100 (7/7) 0 0 (0/1) 50 (1/2) 80 (8/10)
5-12 yr 100 (15/15) 0 0 (0/1) 33 (1/3) 84 (16/19)
13-15 yr 100 (3/3) 0 0 0 100 (3/3)

Total 100 (105/105)* 100 (7/7)* 54 (6/11) 27 (4/15) 88 (122/138)
Sex

Male 100 (58/58) 100 (1/1) 50 (3/6) 25 (3/12) 84 (65/77)
Female 100 (47/47) 100 (6/6) 60 (3/5) 33 (1/3) 91 (56/61)f

Survived patients/subtotal patients in parenthesis. IRC: isolated respiratory compromise, PRA: pure respiratory arrest
RACA: RA leading to CA, CA: cardiac arrest. *P < 0.05 compared to RACA, CA. P > 005 compared to male.
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Table 3. Survival Rate of Resuscitated Patients Indexed by Etiology and Location

(Unit: %)

IRC (N =105) PRA (N =7) RACA (N = 11) CA (N =15) Total (N = 138)
Etoiogy
Respiratory 100 (56/56) 100 (1/1) 100 (1/5) 0 (0/1) 92 (58/63)
Cardiovascular 100 (15/15) 100 (1/1) 100 (3/3) 19 2/7) 81 (21/26)
CNS 100 (13/13) 100 (3/3) 0 50 (1/2) 94 (17/18)
Congenital
100 (11/11) 100 (2/2) 0 (0/1) 0 93 (13/14)
Anomaly
Gastrointestinal 100 (3/3) 0 0 25 (1/4) 57 4/7)
Other 100 (7/7) 0 50 (1/2) 0 (0/1) 80 (8/10)
Location
Intensive
. 100 (44/44) 100 (2/2) 71 (5/7) 17 (2/12) 82 (53/65)
Care unit
Emergency
100 (18/18) 100 (2/2) 50 (1/2) 100 (2/2) 96 (23/24)
Room
Ward 100 (12/12) 100 (3/3) 0 (0/2) 0 (0/1) 83 (15/18)
Other 100 (31/31) 0 0 0 100 (31/31)

Survived patients/subtotal patients in parenthesis, IRC: isolated respiratory compromise, PRA: pure respiratory arrest,
RACA: respiratory arrest leading to cardiac arrest, CA: cardiac arrest, CNS: central nerve system.
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Table 4. Survival Rate of Resuscitated Patients Indexed

by Initial Rhythm and Witness (Unit: %)
RACA CA Total
(N = 11) (N = 15) N = 26)
Initial rhythm
Bradycardia 87 (6/7) 20 (1/5) 58 (7/12)
Asystole 0 (0/3) 19 2/7) 20 (2/10)
VT/VF 0 0 (0/1) 0 (0/1)
PEA 0 100 (1/1) 100 (1/1)
Other 0 (0/1) 0 (0/1) 0 (0/2)
Witness
Yes 55 (6/11)* 26 (4/15) 39 (10/26)
No 0 0 0

Survived patients/subtotal patients in parenthesis, RACA:
respiratory arrest leading to cardiac arrest, CA: cardiac
arrest, VT: ventricular tachycardia, VF: ventricular fibrill-
ation, PEA: pulseless electrical activity. *P < 0.05 com-
pared to cardiac arrest.
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Table 5. Outcome of Respiratory Arrest Leading to Cardiac Arrest Group and Cardiac Arrest Group

RA leading to CA

Survival day

No. of patient Mean duration of CPR (min)

No. of patient

Mean duration of CPR (min)

0-24 hr 2 52 + 255 9 1232 + 150.5

1-7 day 3 38 + 337 0 0

< 7 day 0 0 2 18.5 + 17.7
At discharge 6 19.3 + 16.2 4 19.5 + 122

Total 11 304 * 24.6 15 81.6 £ 125.6

Survived patients/subtotal patients in parenthesis, RACA: respiratory arrest leading to cardiac arrest, CA: cardiac arrest,

CPR: Cardiopulmonary resuscitation.

Table 6. Mean Duration of Cardiopulmonary Resuscitation in Respiratory Arrest Leading to Cardiac Arrest Group and

Cardiac Arrest Group

RACA (min) CA (min) Total (min)
Non-survivor 43.6 + 28.1 1042 + 141.2 85.3 + 119.8
Survivor 19.3 = 16.2 19.5 £ 122 194 + 139

RACA: respiratory arrest leading to cardiac arrest, CA: cardiac arrest.

Table 7. Outcome of Patients who Survived at Least to the Next Day Following In-hospital Resuscitation

POPC IRC (N = 105) PRA (N = 7) RACA (N = 11) CA (N = 15)  Total (N = 138)
1 42 3 0 1 46 (33.3%)
2 50 3 2 1 56 (40.6%)
3 9 1 0 0 10 (7.3%)
4 4 0 4 1 9 (6.5%)
5 0 0 0 1 1 (0.7%)
6 0 0 0 0 0
Death 0 0 5 1 16 (11.6%)
Total 105 7 11 138

IRC: isolated respiratory compromise, PRA: pure respiratory arrest, RACA: respiratory arrest leading to cardiac arrest,
CA: cardiac arrest, POPC: pediatric overall performance category scale.
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