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Outcome of patients with neuroblastoma aged less than 1 year at diagnosis
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[l Original article : Clinical studies i

Purpose : The purpose of this study was to evaluate the clinical characteristics and outcomes of patients with neuroblastoma

aged less than 1 year.

Methods : From January 1997 to December 2007, 41 patients aged less than 1 year were diagnosed with neuroblastoma.
Patients were divided into 3 risk groups according to the stage of the disease and Nmyc amplification. Lowrisk patients
underwent surgery with (stage 2) or without (stage 1) shortterm chemotherapy. Ihtermediaterisk patients underwent che-
motherapy and surgery with or without local radiation therapy. Highrisk patients underwent chemotherapy, surgery, radiation
therapy, and high-dose chemotherapy/autologous stem cell rescue (HDCT/ASCR).

Results : While tumor relapse occurred in only 1 patient, 7 patients died of treatmentrelated toxicities. Causes of treatment
related death included infection during conventional chemotherapy in 5 patients and acute myocarditis during HDCI/ASCR
in 2 patients. The overall 5-year survival (=standard error) and 5-year eventfree survival (EFS) rates after diagnosis for all
41 patients were 82.8£5.9% and 80.0 =6.3 % respectively, with a median follow-up of 58 ©-137) months. The 5-ear EFS
rates for lowtisk, intermediaterisk, and hightisk patients were 100% 68.4+10.8% and 66.7 =19.3 % respectively.
Conclusion : Increased efforts to reduce infection-associated toxicity deaths during conventional chemotherapy are needed
to further improve the survival of patients with neuroblastoma aged less than 1 year. (Korean J Pediatr 2009:52:93-98)
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Table 1. Treatment Plan

‘ ) High-dose
Risk-group Risk factors cPl)lrei(;gte}izg;ey f;:g(i%r:rg;; Local radiation K&iﬁgﬁféfé én
cell rescue
Low Stage 1 and 2, any N-myc Not done Stage 1. None Not done Not done
Stage 2: CEDCX5" or
CEDC % 3+ICE < 3"
Intermediate  Stage 3, N-myc nonamplified CEDC X5" or CEDCXT7" or If residual gross tumor after Only if gross tumor
Stage 4, N-myc nonamplified CEDC X 3+ICE X 3" CEDCx3+ICEx3" surgery  or regardless of  persisted or
residual tumorJr tumor relapsed
High Stage 3, N-myc amplified CEDC %5" or CEDCX1-3" or If residual gross tumor after In all patients
Stage 4, N-myc amplified CEDCX3+ICEx3"  CEDCx2+ICEx1" surgery” or regardless of

residual tumor

CEDC, cisplatin 60 mg/m®/day on day 0, etoposide 100 mg/m’/day on days 2 and 5, doxorubicin 30 mg/m”/day on day 2 and cyclophophamide
30 mg/kg/day on days 3 and 4; ICE, ifosfamide 1,200 mg/m”day on days 0-4, carboplatin 400 mg/m”day on days 0 and 1 and etoposide 100
mg/mz/day on days 0-4.

“During the early period of study (diagnosis until December 2003), the CEDC regimen was used as the primary treatment

"In the late period (diagnosis from January 2004), alternating CEDC and ICE regimens were used
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Table 2. Characteristics of Patients

No. of patients (%)

Sex
Female 18 (43.9)
12 (46.2%)
Male 23 (56.1)
14 (53.8%)
0.681
Tumor site
Abdomen 33 (80.5)
Chest 6 (14.6)
Neck 2 (49
INSS stage
1 8 (19.5)
2 7 (17.1)
3 13 (31.7)
17 (65.4%)
4 12 (29.3)
4S 1(24)
N-myc
Nonamplified (=3 copies) 30 (732)
ccocopies 23 (95.8%)
Amplified (<3 copies) 10 (24.4)
1 (4.2%)
<0.001
Undetermined 1 (24
2
Shimada pathology
Favorable 27 (65.9)
11 (56.0%)
Unfavorable 13 (31.7)
10 (44.0%)
0.279
Undetermined 1 (24
1
Risk-group
Low 15 (36.6)
9 (34.6%)
Intermediate 20 (48.8)
8 (30.8%)
High 6 (146)
9 (34.6)
0.026

Abbreviation : INSS, international neurblastoma staging system
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Fig. 1. Result of Kaplan-Meier analysis for
the overall survival (OS) and the event—free
survival (EFS) rate (A) The OS (#Standard
error) and 5-year EFS for all 41 patients
were 82.8+159% and 80.0£6.3%, respec-
tively. (B) The 5-year EFS for stage 1, 2, 4S
patients was 100%. The 5-year EFS for
stage 3 and stage 4 patients were 659+
14.3% and 66.7%£13.6%, respectively. (C)
The 5-year EFS for low-risk, intermediate—
risk and high-risk patients were 100%, 68.4
+£10.8% and 66.7119.3%, respectively.
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