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Outcome and risk factors of pediatric hemato-oncology patients admitted
in pediatric intensive care unit

Bo Eun Kim, M.D., Eun Ju Ha, RN, Keun Wook Bae, M.D., Seonguk Kim, M.D., Ho Joon Im, MD,,
Jong Jin Seo, M.D., and Seong Jong Park, M.D.

Department of Pediatrics, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose : To evaluate the risk factors for mortality and prognostic factors in pediatric hemato—oncology patients admitted
to the pediatric intensive care unit (PICU).

Methods : We retrospectively reviewed the medical records of pediatric hemato—oncology patients admitted at the PICU of
the Asan Medical Center between September 2005 and July 2008. Patients admitted at the PICU for perioperative or
terminal care were excluded.

Results : Total 88 patients were analyzed. Overall ICU mortality rate was 34.1%. Mean age at PICU admission was 7.0%
5.7 years and mean duration of PICU stay was 18.1+£22.2 days. Hematologic diseases contributed to 77.3% of all the
primary diagnoses, and the primary cause of admission was respiratory failure (39.8%). The factors related to increased
mortality were C—reactive protein level (P<0.01), ventilation or dialysis requirement (P<0.01), and hematopoietic stem cell
transplantation (P<0.05). In all, 3 scoring systems were investigated [Number of Organ System Failures (OSF number), the
Pediatric Risk of Mortality III (PRISM III) score, and the Sequential Organ Failure Assessment (SOFA) scorel]; higher score
correlated with worse outcome (P<0.01). The Oncological Pediatric Risk of Mortality (O—PRISM) scores of the 21 patients
who had received hematopoietic stem cell transplantation were higher among the non—survivors, but not statistically
significant (P=0.203).

Conclusion : The PRISM III and SOFA scores obtained within 24 hours of PICU admission were found to be useful as early
mortality predictors. The highest OSF number during the PICU stay was closely related to poor outcome. (Korean J Pediatr
2009;52:1153—1160)

Key Words : Pediatric intensive care units, Mortality, Outcome assessment, Hematology, Medical oncology, Respiratory
insufficiency, Septic shock, C—reactive protein
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Table 1. Demographic Characteristics of Pediatric Hemato—oncology Patients Admitted to the Pediatric Intensive Care Unit

Total (N=88) Survivor (N=58) Non—survivor (N=30) P—value
Sex (M:F) 49 : 39 34 :24 15:15 0.501
Age (years) 7.0£5.7% 6.9+5.6 7.1%£5.7 0.397
Duration of ICU stay (days) 18.1£22.2% 17.7£24.0 19.0+18.6 0.906
Second admission 22 (25.0%) 16 (27.6%) 6 (20.0%) 0.306
Cancer state 0.112
Newly diagnosed 9 (10.2%) 9 (15.5%) 0 ( 0.0%)
First chemotherapy 21 (23.9%) 16 (27.6%) 6 ( 20%)
On—chemotherapy 35 (39.8%) 24 (41.4%) 11 (36.7%)
Post—HSCT 23 (26.1%) 9 (15.5%) 14 (46.6%)
Admission route 0.295
Emergency room 16 (18.2%) 12 (20.7%) 4 (13.3%)
General ward 72 (81.8%) 46 (79.3%) 26 (86.7%)

*Data expressed as meanztstandard deviations

Abbreviations : ICU, intensive care unit; HSCT, hematopoietic stem cell transplantation

Table 2. Mortality according to Underlying Disease

Underlying disease Total (N=88) Survivor (N=58) Non—survivor (N=30) Mortality (%)

Hematologic disease 68 47 21 30.9
Acute lymphoblastic leukemia 17 14 3 17.6
Acute myelocytic leukemia 16 9 7 34.8
Lymphoma 15 10 5 33.3
Myelodysplastic syndrome 5 3 2 40
HLH 5 4 1 20
Chronic myelocytic leukemia 2 1 1 50
Severe aplastic anemia 2 1 1 50
Others 6 5 1 16.7

Solid tumors 20 11 9 45
Neuroblastoma 10 6 4 40
Hepatoblastoma 3 1 2 66.7
Osteosarcoma 2 2 0 0
PNET 2 0 2 100
ATRT 1 1 0 0
Medulloblastoma 1 1 0 0
Pineoblastoma 1 0 1 100

Abbreviations : HLH, hemophagocytic lymphohistiocytosis; PNET, primitive neuroectodermal tumor; ATRT, atypical teratoid/rhabdoid tumor
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Table 3. Cause of Pediatric Intensive Care Unit Admission and Mortality Rates

Cause of PICU admission Total (n=88) Survivor (n=58) Non—survivor (n=30)  Mortality (%)
Respiratory failure 35 (39.8%) 24 11 31.4
Septic shock 19 (21.6%) 10 9 47.4
ARF 9 (10.2%) 7 2 22.2
Neurologic deficit 7 ( 8.0%) 6 1 14.3
Others 18 (20.4%) 11 7 38.9
Abbreviations : PICU, pediatric intensive care unit; ARF, acute renal failure
Table 4. Mortality Rates according to Treatment Needs

Total (n=88) Non—survivor (n=30) Mortality (%) P—value
Mechanical ventilator 56 (62.5%) 29 51.8 <0.001
Inotropics 26 (29.5%) 10 38.5 0.471
Dialysis 24 (27.3%) 14 58.3 0.005
Mechanical ventilator + inotropics + dialysis 9 (10.2%) 6 66.7 0.057

Table 5. Comparison of the Severity—of—Illness Scoring Models

Survivor Non—survivor P—value
Initial OSF number 2.3£1.0% 3.0£0.7 0.005
Highest OSF number  2.7%+1.3% 4.3+1.0 <0.001
SOFA score 6.0£3.1% 9.5+3.9 <0.001
PRISM III score 9.9+6.8x% 15.5+6.6 <0.001
O—PRISM score' 18.8+12.6% 24.4%+6.8 0.203

*Data expressed as meanztstandard deviations

"Tnvestigated in 21 patients who had received hematopoietic stem
cell transplantation

Abbreviations : OSF number, number of organ system failures;
SOFA score, sequential organ failure assessment score; PRISM III
score, pediatric risk of mortality III score; O—PRISM score,
oncological pediatric risk of mortality score
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(P<0.01) (Table 5). Highest OSF number7} 231 73l A%

71.4%°19031, &7] Fdo] A g 7HA] 4719 FHo] U
A oflellA AP H9-E flglon, 1S A|QE Hj ST oA
= 370 oPde] A71FHE Btk (Fig. 1B).
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Fig. 1. Mortality rates according to the severity—of—illness scoring systems. Mortality was correlated with the highest
Organ System Failures (OSF) number, initial OSF number, Sequential Organ Failure Assessment (SOFA) score, and
Pediatric Risk of Mortality III (PRISM III) score. (A) Mortality rate according to initial OSF number. (B) Mortality rate
according to the highest OSF number. (C) Mortality rate according to the SOFA score. (D) Mortality rate according to

the PRISM III score.
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Fig. 2. Receiver operating characteristic curves for initial Organ
System Failures (OSF) number (0.697; 95% confidence interval:
0.588—0.807), the highest OSF number (0.845; 95% confidence
interval: 0.761—0.928), Sequential Organ Failure Assessment
(SOFA) score (0.751; 95% confidence interval: 0.635—0.867), and

Pediatric Risk of Mortality III (PRISM III) score (0.723; 95%
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