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Treatment Outcome and Prognostic Factors for Children
with Advanced Non-Hodgkin’s Lymphoma at a Single Institution

Joon Sup Song, M.D., Hoe Soo Youn, M.D., Ho Joon Im, M.D., Thad Ghim, M.D.*,
Hyung Nam Moon, M.D. and Jong Jin Seo, M.D.

Division of Hematology/Oncology/Bone Marrow Transplantation, Department of Pediatrics, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Background: Non-Hodgkin’s lymphoma (NHL) accounts for over 80% of pediatric malignant lymphoma
in Korea; the event free survival (EFS) of advanced stage NHL has been reported to be 60 to 70%.
We accessed the outcome of advanced stage pediatric NHL at a single institution.

Methods: Pediatric patients who were diagnosed as stage 3 or 4 with NHL from May 1991 to June
2004 at Asan Medical Center were analyzed for outcomes according to histopathology, gender, age at
present, involvement of bone marrow or central nervous system (CNS), and serum level of lactate
dehydrogenase (LDH).

Results: Sixty-three patients were enrolled in this study. The head and neck were the most common
primary site. The five-year EFS and overall survival (OS) were 68% and 78%, respectively. Five-year
EFS for lymphoblastic, Burkitt, anaplastic large cell and diffuse large B cell lymphoma were 62%, 86%,
74% and 63%, respectively. Five-year EFS and OS for patients with LDH <500IU/L were 85% and 100%,
while those with LDH >500IU/L were 64% and 72% (P=0.04). There was no significant difference in
EFS or OS with regard to other factors. Sixteen out of the 63 patients relapsed, and the five-year OS
for those who relapsed was 44%.

Conclusion: The outcome of patients with advanced stage NHL treated at our institution was comparable
with previous reports. High serum level of LDH at diagnosis proved to be a poor prognostic factor. New
effective treatment regimens are needed to improve the outcome of pediatric patients with relapsed NHL.
(Korean J Hematol 2006;41:157-166.)
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Table 1. Characteristics of pediatric patients with advanced stage non-Hodgkin’s lymphoma

Hodgkin's Lymphoma 159

No. of patients with

No. of patients with

Variables stage 3 (n=33) stage 4 (n=30) Total (n=63)
Age (years)
Median 9.1 5.7 8
Range 1.1~15.9 1.4~14.2 1.1~15.9
Gender (male:female) 20:13 20:10 40:23
Initial serum LDH
<500 IU/L 5 10 15
>500 IU/L 22 23 45
Metastasis
M (—)/CNS (—) 33 7 40
M (+)/CNS (—) 0 15 15
M (—)/CNS (+) 0 6 6
M (+)/CNS (+) 0 2 2
Histopathology
Lymphoblastic 12 17 29
Burkitt 7 7 14
Diffuse large B cell 4 4 8
Anaplastic large cell 8 1 9
Other 2 1 3

Abbreviations: LDH, lactate dehydrogenase; BM, bone marrow; CNS, central nervous system.
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Ao &= log-rank testE AF-&3}AtTH

AA A 3o} 630 = 37]= 339, 47]= 30<] Ak
e A sHAHoH He= L1AAA 159419

A AZ 717 FYA = 383 (174 E ~13.63)°]
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Table 2. Presenting manifestations at diagnosis in pediatric

patients with advanced stage non-Hodgkin’s lymphoma

Clinical manifestations

No. of patients (%)

Palpable mass

Fever

Lymph node enlargement
Abdominal pain
Abdominal distention
Dyspnea

Nasal obstruction

Weight loss

Cough

Petechiae, anemia

16 (26%
14 (23%
9 (14%
7 (11%
(6%)
(6
(6
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ol Ar= Ak Z3) 2] (palpable mass)7} 164 (26%) 2
o=

TE(23%), EZHFN(14%),

T AT Qe ASe 1549 ey, 25 AHekA] &
< 73%{— 40¢] Atk 22 ot & LLo| 269 (47%) =
744 @ek3 BL, ALCL, DLBL $=°]ltH(Table 1).

T A FAE, V-, Qe S ket
TH(Table 2). X 32 99 = FAEI A o}
Z 244 (36%) 2 7} W27 =9k u %—‘% 144 (22%),
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Table 3. Primary site of pediatric patients with non-Hodg-

kin's lymphoma at diagnosis

Primary site No. of patients (%)
Head and neck 24 (36)
Abdomen 14 (22)
Mediastinum 13 (21)
Peripheral lymph node 10 (16)

Other 2 (3)

Table 4. Incidence of pediatric patients with advanced
stage non-Hodgkin lymphoma by histopathology

Histopathology No. of patients (%)

Lymphoblasrtic lymphoma 29 (48)
Burkitt lymphoma 14 (24)
Anaplastic large cell lymphoma 9 (15)
Diffuse large B cell lymphoma 8 (13)

Total patients 60

(3%) o] A th(Table 3).
3. ZZX|oH0) mE g Hiz

A 6309 Sko} F WETAH E 8 ZZE(peripheral T
cell lymphoma, PTCL) 24| &} &A Z 9} tiA 27} 34
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Fig. 1. Five-year event free survival (EFS) and overall sur-
vival (OS) of total pediatric patients with advanced stage
non-Hodgkin’s lymphoma. The estimates are means=SE.
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Table 5. Five-year event free survival (EFS) and overall survival (OS) of pediatric patients with non-Hodgkin’s lymphoma

according to factors

5-year EFS 5-year OS
Factor No. of patients
% SE (%) P % SE (%) P
Age at diagnosis 0.17 0.88
<10-year 40 74.6 7.0 77.2 6.7
>10-year 23 55.8 19.5 78.3 8.6
Stage 0.22 0.17
3 33 74.9 7.8 84.9 6.2
4 30 60.0 8.9 70.0 8.4
Histopathology 0.42 0.20
LL 29 61.7 9.1 75.5 8.1
BL 14 85.7 9.4 85.7 9.4
DLBL 8 62.5 171 62.5 17.1
ALCL 9 741 16.1 100 —
Serum LDH level 0.15 0.04
<500 IU/L 14 85.1 9.7 100 —
>500 IU/L 47 63.6 7.1 72.2 6.6
CNS/BM involvement 0.12 0.12
CNS (—)/BM (—) 40 77.1 6.7 771 6.7
CNS (—)/BM (+) 15 93.3 6.4 93.3 6.4
CNS (+)/BM (—) 6 50.0 20.0 50.0 20.0

Abbreviations: SE, standard error; LL, lymphoblastic lymphoma; BL, Burkitt ymphoma; DLBL, diffuse large B cell lymphoma;
ALCL, anaplastic large cell lymphoma; CNS, central nervous system; BM, bone marrow.
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Fig. 2. Five-year event free survival (EFS) and overall sur-
vival (OS) of pediatric patients with non-Hodgkin’s lympho-
ma according to serum lactate dehydrogenase (LDH) level.
A: EFS at 5 years for pediatric patients with serum LDH <500
IU/L, B: EFS at 5 years for pediatric patients with serum
LDH>500 IU/L: P=0.15, C: OS at 5 years for pediatric
patients with serum LDH <500 IU/L, D: OS at 5 years for
pediatric patients with serum LDH >500 IU/L: P=0.04. The
estimates are means+SE.
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Fig. 3. Five-year overall survival (mean+SE) of pediatric
patients with relapsed non-Hodgkin’'s lymphoma.
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