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Follow-up Studies and Clinical Significance of Chromosomal
Rearrangement in Childhood Acute Lymphocytic Leukemia

Yang Hyun Kim, M.D., Jung Tae Kim, M.D., Jung Chul Kang, M.D., Hae Sik Kwon, M.D.
Sung Chul Won, M.D.", Seung Hwan Oh, M.D. and Chuhl Joo Lyu, M.D.

Department of Pediatrics, College of Medicine, Yonsei University, Seoul, Korea

Purpose : Through routine screening for chromosomal defects present in patients with acute lympho-
cytic leukemia(ALL) by means of reverse transcription-polymerase chain reaction(RT-PCR), we aim-
ed for earlier detection of recurrences, hence evaluating the progress of the disease after treatment,
and forecasting the need for further testing.

Methods : We analyzed 30 patients who visited the Pediatrics Department of Severance Hospital,
from January 2002 to July 2003, in whom pre- and post-chemotherapy(post remission induction, post
consolidateion and during maintenance) bone marrow samples were available. Among them, periodic
RT-PCR examinations were performed in five bcr/abl positive cases, five TEL/AMLI positive
cases, and seven dupMLL positive cases to follow the changes in genetic markers.

Results : In patients with bcr/abl, all five cases reached complete remission in hematologic exami-
nation after induction chemotherapy, but bcr/abl RT-PCR was positive in one case after the treat-
ment, with complete remission reached in just four patients. In the group with TEL/AMLI, all five
cases reached both hematologic and molecular complete remission after induction chemotherapy. In
seven cases with dupMLL, hematologic complete remission was reached in all patients, except one
patient who was six months old at diagnosis, who exhibited positive findings for abnormal precursor
after induction chemotherapy.

Conclusion : Earlier detection of recurrence was possible through hematologic and chromosomal
anaylsis of patients during follow-up. The most essential factor to detect recurrence considered the
timing of bone marrow biopsy. So the procedure must be performed at critical intervals in a pa-
tient’s course of treatment. In patients with ALL, recurrences by drug-resistant cells occur primarily
after one year from the initiation of treatment, so we propose that bone marrow acquisitions to de-
tect recurrences are recommended at one year after the start of treatment, and just before the dis-
continuation of treatment. (Korean J Pediatr 2004;47:861-867)

Key Words : Chromosomal analysis, Childhood acute lymphocytic leukemia, Reverse transcription—
polymerase chain reaction, ber/abl, TEL/AMLI, dupMLL
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Table 1. Clinical and Laboratory Characteristics of Patients

No. Sex/Age WBC(cell/mm®) FAB Karyotypes
1 M/7 8,130 L1 Normal
2 M/7 37,360 L1 t(12;21)(p13;q22)
3 F/5 7,260 L1 t(9;22)(q34;q11.2)
4 F/4 630 L2 t(12;21)(p13;q22)
5 F/0 11,150 L1 1123
6 M/4 5,740 L2 Normal
7 F/4 13,980 L1 t(12;21)(p13;q22)
8 M/3 34,250 L1 Normal
9 F/13 2,060 L2 11q23
10 M/5 25,930 L2 Normal
11 F/0 25,930 L2 Normal
12 F/1 5,380 L1 11q23
13 M/8 1,140 L1 Normal
14 M/3 9,060 L1 Normal
15 M/6 3,370 L1 t(9;22)(q34;q11.2)
16" M/5 57,550 L1 t(9;22)(q34;q11.2)
17 M/3 13,980 L1 Normal
18" F/0 28,880 L1 1123
19 F/9 3,900 L1 t(12;21)(p13;q22)
20 M/1 6,600 L1 Normal
21" M/3 65,790 L1 1123
22 M/3 13,950 L2 Normal
23" M/14 19,400 L1 t(12;21)(p13;q22)
24 F/5 8,000 L1 Normal
25" M/11 31,820 L1 t(9;22)(q34;q11.2)
26 M/2 7,260 L1 Normal
27 M/3 18,050 L2 1123
28" M/11 34,250 L1 t(9;22)(q34;q11.2)
29 M/6 3,370 L2 Normal
30 M/9 3,970 L1 1123

"High risk group according to white blood cell count and age
at diagnosis
The patients and methods section for more details

Table 2. Gene Rearrangement Specific cDNA Primer

Gene rearrangement Sequences 5 to 3’

ber/abl GCTGCCATTGAT
dupMLL TTTGGTCTCTGAT
TEL/AMLI CGGTAGCATTTC
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Table 3. Primers Used in the Simultaneous Polymerase Chain Reaction(PCR)

Korean ] Pediatr : Al 47 ¥ #1 8 & 2004\

Gene rearrangements

1st PCR primers

2nd PCR primers

ber/abl of t(9;22)(q34:q11)
bcr(22q11)

1

2

abl(9q34)

dupMLL(11¢23)
MLL(upstram)

1

2

MLL(downstream)
TEL/AMLI of t(12;21)(ql3;q22)
TEL(12p13)

AMLI(21q22)

CGCTCTCCCTCGCAGAACT
GAGTCACTGCTGCTGCTTATGTC
TTTTGGTTTGGGCTTCACAC

CCGCCTCAGCCACCTACTAC
AGCACTCTCTCCAATGGCAATAGT
TTTTAGAGGGGAAAACACAGATGG

CACTCCCGTGGATTTCAAACAGTC
AGCCGAGTAGTTTTCATCATTGC

ACTGCCCGGTTGTCGTGTC
CACGTTCCTGATCTCCTCTGAC
ACACCATTCCCCATTGTGATTAT

GGACCGCCAAGAAAAGAAGT
AGCAGATGGAGTCCACAGGATCAG
TCTAGGTCTCCCACGAGGTTTT

CTCATCGGGGAAGACCTGGCTTAC
AGCACGGAGCAGAGGAAGTTG

& go] nkgAI T
4) SAl RT-PCR

Ui iz APZA 10 pmol¥ THE AlE el ¥ol F 3T

F 65ColA 5ERE W AFTH

AL G4 50 unit,

— 320 bp

332 bp

Fig. 1. Gene rearrangements found by the si-

<~ 145 bp multaneous reverse
chain reaction. (A) bcr/abl(ela2) fusion tran-
script band was found at 320 bp. (B) TEL/
AMLI fusion transcript band was found at 332
bp. (C) dupMLL fusion transcript band was
found at 145 bp. M : DNA size marker.

transcription—polymerase

RNase inhibitor 20 unit, 25 mM dNTP 25 ulL, 10X reac-
tion buffer 2.5 uyL, 0.1 M DTT 25 uL, 25 mM MgCl 3 uL

cDNA 32 7 7o Aldedel vipol AASIAT. F&3 & FUbste] Fel 25 yL ¥ A sho] 37TCelA 4583 wHEA|
RNAE DEPC A#¥ ZF/HF 40 uLell $H43] 3|3 RNA 10 #Hth & &
uLet ¢cDNA A2 F dupMLL, TEL/AMLI, ber/abl, 2] 5) PCR &t
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Table 4. Correlation of Risk Factors and Chromosome Ab-
normalities

Risk factor

P-value
High Standard
ber/abl Positive  3/30(33%)  2/30(10%) 0.109
Negative  6/30(67%)  19/30(90%) o
TEL/AMLI Positive  1/30(11%) 4/30(19%) 0593
Negative  8/30(89%)  17/30(81%) -
dupMLL Positive  4/30(44%)  3/30(14%) 0.073
Negative 5/30(56%) 18/30(86%) ’

Table 5. Serial Follow—up Results in the Patients with bcr/abl
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Patient No Dx" Induction Consolidation Maintenance Comments

1 + - - - CR" >1 yr

2 + + -

3 + — — — CR >1 yr

4 + — — + — - AlloBMTT after relapse
5 + — — — CR >3 yr

"Dx : Diagnosis, 'CR : Complete remission, TAlLloBMT : allogeneic bone marrow transplantation

See results for more detailed timing of the above studies
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Table 6. Serial Follow—up Results in the Patients with TEL/

AMLI

;:gnent Dx" Induction Consolidation Maintenence CR'
1 + _ — — >1 yr
9 + _ — >1 yr
3 + _ — — >1 yr
4 + _ — >1 yr
5 + _ — — >1 yr

"Dx : Diagnosis, 'CR : Complete remission
See results for more detailed timing of the above studies

Table 7. Serial Follow-up Results in the Patients with
dupMLL

;e(l)tlent Dx" Induction Consolidation Maintenance CR'
1 + — — >1 yr
2 + +

3 + — — — >1 yr
4 + — — — >1 yr
5 + — —

6 + — — >1 yr
7 + — — - >1 yr

"Dx : Diagnosis, 'CR : Complete remission
See results for more detailed timing of the above studies
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