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The Association between Cytogenetic Abnormalities and
Clinical Outcomes Based on Prognostic Factors of the Children Cancer
Group (CCG) in Pediatric Patients with Acute Leukemia:

Two Institutional Retrospective Studies

Jung-Jun Bae, M.D., Yeo-Soon Jang, M.D., Jung-Yun Kim, M.D., Yeon-Jung Lim, M.D.,
Hyun-Kyung Park, M.D., Jin-Yeong Han, M.D." and Young-Ho Lee, M.D.

Department of Pediatrics, Hanyang University College of Medicine, Seoul,
"Department of Laboratory Medicine, Dong-A University College of Medicine, Busan, Korea

Background: We investigated the incidence of cytogenetic abnormalities as well as the correlation of
the cytogenetic abnormalities and clinical outcomes based on the prognostic factors of the Children Cancer
Group (CCG) in children with acute leukemia.

Methods: We retrospectively reviewed the cytogenetic studies and clinical data from 99 children that
were diagnosed with acute leukemia and treated with CCG regimens in two institutions. A conventional
cytogenetic analysis was performed.

Results: The incidence of cytogenetic abnormalities was 51 (51.5%) in 99 patients, and 27 (39.7%) in
acute lymphoblastic leukemia (ALL) patients and 24 (77.4%) in acute myelogenous leukemia (AML)
patients. The most frequent cytogenetic abnormality was hyperdiploidy and t(8:21) in the ALL and AML
patients, respectively. The overall survival rate (OS)/disease free survival rate (DFS) of the ALL patients
was 74.0%/73.9%. The OS/DFS of the standard risk group (88.8%/85.2%) was significantly higher than
that of the high-risk group (49.4%/39.3%) in the ALL patients (P=0.0005/P<0.0001). There was no
significant difference in the survival rates according to the type of cytogenetic abnormalities among the
ALL patients for the standard/high risk groups, based on the CCG prognostic factors. The OS/DFS of
the AML patients were 43.4% and 41.7%, respectively, without significant differences of the survival
rates according to the type of chromosomal abnormalities.

Conclusion: There were significant differences of OS/DFS based on the risk groups in ALL patients
when evaluated with the CCG prognostic factors (standard/high) and chromosomal abnormalities (good/
poor), respectively. However, there was no significant correlation between type of cytogenetic abnor-
malities and clinical outcomes based on the CCG prognostic factors in children with ALL as well as
with AML. (Korean J Hematol 2007;42:206-215.)
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Table 1. Clinical and cytogenetic characteristics in children with ALL
CCG' based
Cytogenetic Number (%) Median age Median WBC* F/UT duration prognostic group
feature (n=68) (yr) (range) (range) Relapses (%) (month) (range)
Standard  High
(n=44) (n=24)
Normal 41 (60.3) 8 (1~15) 5,850 8 (19.5) 51.5 (1~184) 31 10
(1,900 ~249,800)
Abnormal 27 (39.7) 5 (1~14) 9,900 7 (25.9) 33 (1~127) 13 14
(2,600 ~532,000)
Hyperdiploidy 11 (16.2) 5 (2~13) 5,800 3 (27.3) 38 (10~127) 7 4
(2,450 ~50,760)
>50 6 (8.8) 6 (4~12) 4,850 2 (33.3) 49 (10~127) 4 2
(2,600 ~18,810)
<50 5 (7.4) 5 (2~13) 14,800 1 (20) 33 (10~114) 3 2
(2,450 ~50,760)
Hypodiploidy 2 (2.9) 3 127,600 1 (50) 735 (21~126) 1 1
(16,800 ~238,400)
1(9;22)(q34;q11.2) 2 (2.9) 7.5 (1~14) 51,700 0 245 (1~38) 1 1
(4,100 ~99,300)
t(1;19)(q23;p13.3) 2 (2.9) 3.5 (3~4) 47,250 1 (50) 445 (11~78) 1 1
(11,600 ~82,900)
t(1;1)(q32;944) 1 (1.5) 4 2,600 0 38 1 0
1(2;15)(9p21;926) 1 (1.5) 5 2,450 0 33 1 0
1(9;20)(?;?) 1 (1.5) 7 2,316 1 (100) 1 0 1
1(7;13)(p15;q14) 1 (1.5) 5 2,260 0 1 0 1
del(13)(q14) 1 (1.5) 13 2,800 0 38 0 1
del(9)(p21) 1 (1.5) 10 600 0 52 1 0
Other abnormalities 4 (6) 5.5 (3~10) 7,850 0 15 0 4
(2,600 ~17,500) (1 ~224)

*White blood cells; "Follow up; TChildren cancer group.
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odE Bl A$7F 278(39.7%) 22 AMLO| 247 t(15;17) 247} AUtk AML $2te] gt gha] wgg
(77.4%)l B8kl AQTHTable 1). ALL $24e] A% FA 9] F7F gk FA AAA 58,200 X 10°/uL, A FH
FAe2 HAY nFulSA7E 11 (162%)E 7173 47 23,200X 10°/uL, complex abnormality 37,765X%
wokom A FH A, 1(9;22), t(1;19)(q23; pl3.3)7F 10°/uL, ZFH 44 22,015 10°/uL, t(15:17) 111,450
247y 24, t(1;1)(g32;g44), t(2:15)(p21:926), t(9;20) 10°uLe19lom, A8 F2hgte F4 A 74, AF
(77, t(7:13)(p15;q14), del(13)(ql4), del(9)(p21) So] =4 74, complex abnormality 34|, Ll 5A 2.5
71zt 1o o] Tt ALL #kate] 2tk BhA] WEd 3 429 A, t(15:17) 10" G THTable 2). 0|5 T Alo]d A = &
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ZA 5800X10°uL, A FH|SEA 127,600 X 10°/ul, 0] gl o] E Ho|x| &rH(P=0.139).
£(9;22) 51,700X 10°/uLol o™, A8 F7F ke A4 CCG o F1As AR A8AES ol9d & A+
A M, LFElA SAl, ATl EA] 347, t(9,22) o] 74§ ALL &xe] AAYEE&L 74.0%9 21, FH
7.5/ SATH(Table 1). G4 A o] el whet ol gt X AEEL 73.9%ATHFig. 1). CCG 7179 &7 w
A WE G =] 9ke] 2}o] 7} =X tlste] Kruskal- 2 A8 add Ty n9d e AANES
Wallis 178 & A3t om, A A A, a5l A, o] 88.83%%° 494%= °m| e AolE HoH
AT A, t(9;22) Aloldl] yro] &F gtk Al w3 (P=0.0005), 10d FHAZ=&E Z+7; 852%% 39.3% =
fAle] o)tz AR o554 olo] S AolR wol  ATHA 2 4ol 2 Holx GkeHPL, 0001)(Fig.
A RTHP=0.327). AML At A & 1(8;21)¢] 94 D. GAA ool sle ] AAYEEL 60.8%
Q%2 9= vla) Ao werow? Au 2 A4 o o] gl BASY AAYEE 82.5%1
2] 3¢, complex abnormality 3¢, LFHj<A] 2, o} ofm] A AEEo] Eekek(P=0.0342), 3 1
Table 2. Clinical and cytogenetic characteristics in children with AML

Cytogenetic feature ~ Number (%) (n=31) Median age (range) Median WBC (range) Relapses (%)
Normal 7 (22.6) 7 (1~13) 58,200 (10,110~280,200) 1
Abnormal 24 (77.4) 9 (2~16) 20,500 (850 ~206,900) 4

Hyperdiploidy 2 (6.5) 2.5 (2~3) 22,015 (7,830 ~36,200) 0

Hypodiploidy 3 (9.7) 7 (5~9) 23,200 (5,200 ~56,920) 1

1(8;21)(q22;922) 9 (29) 9 (3~12) 18,480 (3,000 ~56,920) 0

t(15;17)(g22;q21) 2 (6.5) 10 (7~13) 111,450 (16,000 ~206,900) 1

Multiple abnormality 3 (9.7) 3 (3~13) 37,765 (7830~67,700) 2
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Fig. 1. Overall survival (A) and disease free survival (B) based on the CCG risk group in children with ALL.
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Table 3. Relationship between CCG risk criteria and
cytogenetic abnormalities as a prognostic factor in ALL

CCG
Standard (n=9) High (n=6)
Cytogenetic
Good* (n=11) 7 4
Poor® (n=4) 2 2
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Fig. 4. Overall survival (A) and disease free survival (B) between the hyperdiploidy group and others in children with ALL.
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