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Performance effectiveness of pediatric index of mortality 2 (PIM2) and
pediatricrisk of mortality IIT (PRISM III) in pediatric patients with
intensive care in single institution: Retrospective study

Hui Seung Hwang, M.D., Na Young Lee, M.D., Seung Beom Han, M.D., Ga Young Kwak, M.D.
Soo Young Lee, M.D., Seung Yun Chung, M.D., Jin Han Kang, M.D. and Dae Chul Jeong, M.D.

Department of Pediatrics. College of Medicine. The Catholic University of Korea

Purpose : I investigate the discriminative ability of pediatric index of mortality 2 (PIM2) and pediatric risk of mortality II
(PRISM IID in predicting mortality in children admitted into the intensive care unit (ICU).

Methods : We retrospectively analyzed variables of PIM2 and PRISM III based on medical records with children cared for
in a single hospital ICU from January 2003 to December 2007. Exclusions were children who died within 2 h of admission
into ICU or hopeless discharge. We used Students t test and ANOVA for general characteristics and for correlation between
survivors and non-survivors for variables of PIM2 and PRISM Il In addition, we performed multiple logistic regression analy-
sis for Hosmerdemeshow goodness-offit, receiver operating characteristic curve (ROC) for discrimination, and calculated
standardized mortality ratio (SMR) for estimation of prediction.

Results : We collected 193 medical records but analyzed 190 events because three children died within 2 h of ICU admis-
sion. The variables of PIM2 correlated with survival, except for the presence of postprocedure and low risk. In PRISM III
there was a significant correlation for cardiovascular/neurologic signs, arterial blood gas analysis but not for biochemical and
hematologic data. Discriminatory performance by ROC showed an area under the curve 0.858 ©5% confidence interval:
0.779490.938) for PIM2, 0.798 O5% CI 0.686-0.891) for PRISM IIl respectively. Further, SMR was calculated approximately
as 1 for the 2 systems, and multiple logistic regression analysis showed x* (13)=14.986, P=0.308 for PIM2, x* (13)=12.899,
P=0.456 for PRISM Il in Hosmerdemeshow goodness-offit. However, PIM2 was significant for PRISM Il in the likelihood ratio
test 6" 4)=55.3. K0.01).

Conclusion : We identified two acceptable scoring systems (PRISM I PIM2) for the prediction of mortality in children
admitted into the ICU. PIM2 was more accurate and had a better fit than PRISM Il on the model tested. (Korean J Pediatr
2008:51:1158-1164)
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Table 1. Demographic Characteristics in Children Requiring Intensive Care

Parameters Survivors (n=162) Non-survivors (n=28) P value
Male (%) 100 (61.7%) 13 (46.4%) 0.13
Age (years old) 5.4 (0.1-16.0) 47 (0.1-154) 0.21
Second admission 5 (3.1%) 2 (71%) 0.30
Admission time (hours) 1.68 (0-626.1) 2.88 (0-1639.2) <0.01
ICU discharge time (hours) 59.5 (4.8-1514.4) 66.2 (2.1-1332.0) 0.34
Operation (%) 124 (76.5%) 3 (10.7%) <0.01
Ventilator (%) 23 (14.2%) 17 (60.7%) <0.01
Before ICU admission

Emergency room 83 (51.2%) 13 (46.4%) 0.53

General ward 38 (23.5%) 13 (46.4%)

Operation room 41 (25.3%) 2 (7.2%)

Abbreviation : ICU, intensive care

unit

Table 2. Characteristics of Items in PIM 2 between Survivors and Non-survivors

Parameters Survivors (n=162) Non-survivors (n=28) 22 (P value)
Systolic BP (mmHg) 110 (80-153) 90 (50-130) 71.01 (<0.01)
No pupil light reflex 4 (2.5%) 9 (32.1%) 32.98 (<0.01)
PaO; (mmHg) 99.5 (19.4-437.0) 73.6 (27.2-368.8) 52.37 (<0.01)
Base Excess -2.2 (-28.4-100.0) -3.5 (-17.0-8.0) 58.02 (<0.01)
Mechanical ventilation 23 (14.2%) 17 (60.1%) 31.08 (<0.01)
Elective admission 2 (1.2%) 0 ( 0.0%) 0.35 (0.554)
Post-operation 36 (22.2%) 2 (71%) 3.39 (0.065)
High risk 15 ( 9.3%) 13 (46.4%) 26.25 (<0.01)
Low risk 19 (11.2%) 0 ( 0.0%) 3.65 (0.056)

All data show median with range except percentage
Abbreviations : Systolic BP, systolic blood pressure; PaO,, arterial blood oxygen partial pressure
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Table 3. Characteristics of Parameters in PRIMS III between Survivors and Non-survivors

Parameters Survivors (n=162)

Non-survivors (n=28)

x° (P value)

Cardiovascular/Neurologic vital signs

Systolic BP (mmHg) 110 (80-153) 90 (50-130) 71.01 (<0.01)
Heart rate (/min) 120 (55-249) 128 (70-180) 35.33 (0.64 )
Body temperature (C) 36.8£0.8 369*+1.1 1.87 (0.60 )
Pupil reflex 4 (2.5%) 9 (32.1%) 22.12 (<0.01)
Mental status 5 (9-15) 125 (0-15) 65.51 (<0.01)
Acid-Base/Blood gases
Total CO; (mmHg) 24.0 (2.6-39.4) 21.6 (11-31.2) 45.82 (<0.01)
pH 7.361£0.130 7.372£0.111 13.58 (<0.01)
PaCO,; (mmHg) 39.6%15.2 37.2%110.2 53.17 (<0.01)
PaO; (mmHg) 99.5 (19.4-437.0) 73.6 (27.2-368.8) 52.37 (<0.01)

Chemistry

Glucose (mg/dL) 125 (65-470) 147 (82-592) 13455 ( 0.10)

Potassium (mEq/L) 41+0.7 3.8+10.7 12.24 (<0.01)
Creatinine (mg/dL) 0.6 (0.3-10.7) 0.6 (0.3-0.9) 0.0 (0.534)
BUN (mg/dL) 11.7 (26-123.1) 10.5 (1.7-35.1) 7.46 (0.83 )
Hematology
WBC (x10”L) 13.2 (0.5-117) 8.7 (0.8-38) 152.83 (0.18 )
Prothrombine time (second) 13.3 (10.2-31.4) 14.2 (11.9-104.6) 7.71 (0.17 )
Partial thrombine time (second) 33.9 (20.5-69.6) 41.4 (28.3-180.0) 15.09 (0.18 )
Platelets (x10%/L) 318 (4-748) 247 (17-484) 178.06 (0.13 )

All data show median value with range.
Abbreviations : Systolic BP, systolic blood pressure; PaOs, arterial blood oxygen partial pressure; PaCQOs, arterial blood carbon
dioxide partial pressure; BUN, blood urea nitrogen; WBC, white blood cell

Table 4. Observed mortality, Expected Mortality, and Standardized Mortality Rate for PRISM III and PIM2

Mortality risk (probability of mortality) interval

PRISM III (%) <5 5-<10 10-<15 15-<19 >20 otal Hosmer-Lemeshow
PIM 2 Very low Low Moderate High Very high o goodness-of-fit
PRISM 1I (24 hours)
No. 116 43 15 7 9 190 27 (13)=12.899
Mean risk 0.02 0.09 15.68 24.14 38.97 P=0.456
Obs. death 8.00 6.00 2.00 3.00 9.00 28.00
Exp. death 8.00 6.02 1.99 3.00 9.00 28.01
SMR 1.00 0.99 1.01 1.00 1.00 0.99
PIM2
No. 68 73 25 10 14 190 2% (13)=14.986
Mean risk 0.69 1.83 7.80 19.67 85.74 P=0.308
Obs. Death 2.00 4.00 8.00 3.00 11.00 28.00
Exp. Death 1.97 4.01 8.00 3.00 11.00 27.98
SMR 1.02 0.99 1.00 1.00 1.00 1.00

Abbreviations : PRISM 1II, pediatric risk of mortality III; PIM2, Pediatric index of mortality 2; Obs. death, observed death; Exp.
death, expected death; SMR, standardized mortality ratio
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Fig. 1. Receiver operating characteristics curve in PIM2 (solid
line) and PRISM III (fine dot line). The area under curve
(AUC) is 0.858 (95% confidence interval: 0.779-0.938) in PIM2
and 0.798 (95% confidence interval: 0.686-0.891) in PRISM III.
These values of AUC are acceptable for prediction of mor-
tality (P<0.01). Reference is shown as a rigid dotted line.
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