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Clinical Features and Long-term Outcomes of Infant Leukemias:
A Review of Ten-Years’ Experiences

Jee Hyun Jeon, M.D., Ye Na Choi, M.D., Mi Na Ki, M.D., Seung Hwan Oh, M.D.
Churl Joo Lyu, M.D., Chang Hyun Yang, M.D. and Kir-Young Kim, M.D.

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

Purpose: Infant leukemia is rare and accounts for 5% of leukemia in children. It differs from
childhood leukemia in biologic and clinical features and has a poor prognosis. Research on infant
leukemia is difficult due to the scarcity of cases. We studied the clinical progress and prognosis
of infant leukemia diagnosed in our hospital, in order to contribute to the treatment and prognosis
of infant leukemia. Methods: The patients who were diagnosed with leukemia in the first 12
months of life were analysed between January 1991 and December 2000 in Yonsei Medical Cen-
ter. We analysed the sex, age, clinical features, treatment outcome, prognostic factor, and survival
rate. Results: Among a total of 41 cases, 19 cases were diagnosed with acute lymphoblastic leu-
kemia (ALL), 15 cases with acute myelogenous leukemia (AML), 2 cases with chronic myelo-
genous leukemia (CML), and 5 cases were unclassifed. Twenty-two were males and 19 females;
age at diagnosis was 4 months in ALL, 8 months in AML, and 4 months in CML. Common
clinical features at diagnosis were pale appearance and fever, others were poor oral intake, abdo-
minal distension, and irritability. Hyperleukocytosis with average over 20,000/mm’, anemia, and
thrombocytopenia were seen. By immunologic surface marker analysis, 8 of 15 B-lineage ALL
were CALLA negative, early pre-B ALL. The remission induction rate was 79% in ALL and
60% in AML. The 5 year-survival rate of 41 patients was 29.2%. Sex, age at diagnosis, white
blood cell count >50 x 10°/L, hepatomegaly, and CNS involvement were not prognostic factors.
Conclusion: Infant leukemia differs from childhood leukemia in biological and clinical features
and has a poor prognosis. Therefore, further clinical research is needed to improve the outcome
of infant leukemia. (Korean J Pediatr Hematol Oncol 2002;9:46 ~53)

Key Words: Infant leukemia, Clinical feature, Prognostic factor

AYAA PR, LA AT EFE 14692, QA ) ALY Lo}, 135720
Tel: 02-3497-3355, Fax: 02-3461-9473, E-mail: yangch22 @ yumec.yonsei.ac.kr

tf kAo & N F-F 3] A
AN A 1% 2002



odol wjdwe] QA oFgdt A7) dlF A4 3

M =

B

odot w2 12719 wivkol] Mg o g Al

W gobEel ARE WAL W wiel A
A old H4oz #7lnucks QuAQl ot
wEyst A0, 94 Fgel vhEm, A8
dlFol glol e KA Aolde malh,
Ea GHEE A Lol WY 5%E A
£ ool =8 AgolnA REAE A3 34
3 -Erxﬂ 2 wulgto} 41 ABE Erekn 8
SHs 3 g HeF WA A 97
7t olelg Agtoleh. olell & AAEE A 5

250 o1 1991 oI 100 5 AL
dobstell 4 oo} wHW oz e Hobsg
oo 3 4 MEY ok BHE BR
Hla BAE B AR A4S Fea, o
¥ ofol wge] xzsh Aol Egol ¥wA
2 7S Auelsich

CHat & 2

¥ AT 19919 19 48] 2000 1297404 <A
Ao Zolatell A Wy oz Agke- 12719
vl ghob 41wl & didem efich. WP
Ak vl B{eE F5EY AAE EdE AES)
8} 7] AH(Wright-Giemsa, Periodic Acid Shiff, myelo-
peroxidase, naphthol A.S.D. acetate esterase <3 44)2}
welepd EAA WAL ol Lekick. AEse 7
A} 7Z13}+= French-American-British (FAB) Z+3 7]
Foll wheh BRellaL Weiehd EAA WAL
B FE A olguiglen] FFLE HLA-
DR, CD2, CD3, CD5, CD7, CD10, CDI13, CDI14,
CD19, CD20, CD33, CD34, CD41, CD56, TdT, slg,
cytoplasmic z chaino] E3}x| o] i} 7z} Fhofel| A
W A ol A W AAA £ T4
R4 e (ALL) 7 4 B4 740 w4l
(ANLL) g ubAd A ugul(CML)e] v, 4
W, ve], zhFde] B, "4 Frie] o,

[+

F3 A7A AUST o wxga 3
7, QAL 404
5o AEEE vE HEFS} =
VA L A 2 A At
250 mm' o 57 ol4be] el AEA) 9
] FFA3A MEer Rkl AE5e
ALL3}o}= POG8493 x| & ollule} Zsfs}da,
FTFARZA oy
sone, cytosine arabinoside (Ara-C)& %37 F9]
sionl $3 077 Aol A okl A¥E
b el3t o] AJ3Pgt F H 65 Fetell oiF
FWH F9L A A K8 =4,
B, 92 oW 747 12F F17F Bidel 24
EUAAE EdE B WSk AL AYE
i, EEld Esw £ W9y At
55, witelaAl Esle] ey Aol i

g 99 Delz Akelich. AMLAololAE
Z7]0l= VP-16, Ara-CE A}-8-3}9) 31, tjf-i AML-
BFMX] 4]0l v} X 85 F3Ys}gl on], CMLEH
o} 2w hydroxyurea, busulfan, interferon® & X
golgleh 24 ol FEF BHED QA
x| gl GAE Ao e wxEY H4A
&7 Aol o4l uffel] AAlsigla LA
Aoz AANRAL shekeh EARA W e

+ generalized Wilcoxon testS- o] £3lo] =A%
FolA(P<0.05)8 Hkslglow, HMEES Kaplan-
Meier 4] g o] &3}t

n
N
14:
it
i
[+]
°

methotrexate, hydrocorti-

£ 1
) gy dy Y YEER

#A) 41#) = ALL %lol7} 19#)(46.4%), AML
15#0](36.6%), CML 2#)|(4.9%), unclassifed 5#](12.1
%)Hat, AA P vlg @A 228(53.7%), o
2} 198(46.3%) 0.2 §2)8F xlo|7} ¢l9itl. FAB

254 ALLollA] Lle] 8=, L27} 10|, L3o] 1|
o]gl 3, AMLS 1087} M5, 3&]7} MO, L 2] Ml,
M27} Z+zb 184 o] 9l t}(Table 1).
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2) ZIEA| B2 Lol

ALL3}o} 4711%, AML 870, CML 47]€ & ALL
Ztle] 671Y niuto g ol W% 9l vl(Table 2).

3) gy 3N

Az 11Eeo® A4S vebya, 1
BA, B snk, FEA, BA 5o &
t}(Table 3).

Table 1. Classification and Sex Distribution of Infant Leu-

kemia
M F Total
ALL* 9 10 19
AML" 9 6 15
cML' 1 1 2
Unclassified 3 2 5
Total 22 19 41

*Acute lymphoblastic leukemia, T Acute myeloid leuke-
mia, f Chronic myeloid leukemia.

AAE - 2ot - 7t 5

4 ST A2

gk A [ wE 7L ALL3boL 25,300/mm’,
AML 21,280/mm’, CML 60,450/mm’ & wj¥ 7=
7haAE BYa, dLFX 7t Aubd ez A

2]

ALL Zlo} 193] F BA|E Alde| 15zo]gla,
0]% CALLA SA1Ql 757} 8l & u|2-3}% A%
7191¢] ALLo| ©k9kch(Table 5).

6) X|ZZt

SlA A7} ALLelA] 1582 79%, AMLel|lA] 9
H &2 60%7)F Eetalom, da)g % Au7} ALL 42
(21%), AML 6#|(40%)o]9ic}t. ALL 3lo} & <bA
=l 154 F 8u7F, AML %o} 9] % 6¢
7h AEEow, Ak A] EE ZlolollA F3
WE S, 3477 W E ALLoA] 2], AML
ol A 18] 219ltH(Table 6).

Table 3. Clinical Manifestations of Infant Leukemia

ALL AML Total (n=34)
Table 2. Median Age at Diagnosis of Infant Leukemia Fever 5 9 14
Median (range, month) Pale appearence 8 3 11
Poor oral intake 3 3 6
ALL 4 (1—11) Abdominal distension 3 2 5
AML 8 (1—11) Vomiting/diarrhea 3 2 5
CML 4 (3~5) Petechiae 2 2 4
Unclassified 1 (1~9) Trritability 2 - 2
Table 4. Peripheral Blood Features at Diagnosis of Infant Leukemia
ALL AML CML
WBC (/mm’) 25,300 (4,100~ 640,000) 21,280 (3,950~476,500) 6,0450 (3,900~ 117,000)

Hemoglobin (g/dL)
Platelet (/uL)

6.9 (1.3~17.2)
24,000 (5,000 ~567,000)

7.6 (3.7~12.5)
32,000 (7,000~ 375,000)

9.8 (9.3~10.3)
47,250 (8500-86,000)
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A A, A A ol, MBT 27, 2uld, $3
AU BANHLZ §% At sk
ALLgHolsh AML3Iololl A ol 301715 W24 Ao hebskek(Table 7).

7) G Z= X}

8) sH T MES

Table 5. Immunophenotypic Classification of Infant ALL ALL 198 7}-8-d] 6#](31.5%)0) 51 o|A A&
B lincage 15 #1303, AML 158 7h-g-d] 42(26.6%)7F AE3F3
Early pre-B, CALLA" () 8 th(Table 8). Z1A| odo} widwgkzte] sud - A
Early pre-B, CALLA (+) 5 Z8-2 Kaplan-Meierol] 2]8F Wl o g ololi 7
Pre-B 2

o -
T lineage 4 3} 29.2% 9 chH(Fig. 1).

fcommon ALL antigen

Table 6. Treatment Outcomes Table 8. Five Year Survival Rate in Infant Leukemia
ALL AML 5-year survival rate
No. of patient 19 15 ALL 6/19 (31.5%)
Complete remission 15 (79%) 9 (60%) AML 4/15 (26.6%)
Induction failure 4 (21%) 6 (40%) CML 1/2
Relapse 8 6 Unclassifed 1/5
Bone marrow 8 6
CNS 2 1 Total 12/41 (29.2%)

Table 7. Prognostic Factors in Infant Leukemia

ALL AML
Case (N=19) P-value Case (N=15) P-value
Sex
Male 9 0.218 9 0.126
Female 10 6
Age (month)
<6 12 0.173 5 0.591
=6 7 10
WBC count 0.612 0.714
<50,000/mm’ 14 12
>50,000/mm’ 5 3
Liver size 0.321 0.275
<5 cm 13 9
=5 c¢m 6 6
CNS involvement 0.821 0.581
Yes 1 4

No 18 17
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Fig. 1. Five year disease free survival in infant leulemia.
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Ao} FFAIZE w23 FEE Kelv AA F
A ZLAAME B (ALL)S] 2.5~5%, FA ZFA
HH(AML)?] 6~ 14%F AA sl vl§- =3 A3
Ql EAlell 14 o] % 'bAstE 4ol wi¥W =
2 B 54 B uhy Qile g
ob# w&ls] vl A A ekgkon}, §-HH N 4913}
ol E4ol9] xFo] Ao 2483 o
B gupP® o3y 11q23 9ol ALL/MLL/
HRX zfujdo] ofo} wjgnlo] wglo g F 5ol
A 3 glen] Ao g 3tolE2] 60~70%0l
2] ALL/MLL/HRX #A{ujdo] #els]z Qo™ o
o} wedr] 2 wdl 3}eko ol k-3 AelA| gk
A& ol 37} A ¢ Aghoz'?, o] oo} )
wHl A E7} elolin uterus)ol]l A LU El Aoz
k5 AgAe] @7 wlitelr) 5] ofo} widy
< gy bl el 553 AR
a2 3A4S Ea 9ok AAlE MLLZA #H(trans-
location) &= &4 ol Ydojytrh t(4;11)e] Ay
wuk obyel Aol A M Ee] FAJo] Lo}
A #ZA Alolli= Aulide] AE Hre] FF7t
2 o] 2A R}’ o] eloll = s}t Holl 2wk}

A = AL dotdaH AA AEHd st

rle
m
G

AAY - 2oll} - Av} 5

o] ool ulel Wi’ 38} oFEEo| cdolol
A A Agreo] wWo 7] wlF-o]m'”, p-
4508420 A L7} dolbA] gehAle] A4S 7
ZAFNA Ealz't?, AR wj A7) so] A4 Lo}
ol w|XA Xate] ko FAo] HAutH A
7ol Aol 72 7)ol | F7} FA) okehHY.
AyrH o & Lol widolld ALLe] AMLK.c}
Sull WP ETE E3 el A k7t o kA
ogo} mMign] 2 Wkl v} vls=shy oF 1.5: 19]
H| Z o z}ol| 4] Esjrt. 1 ol ol ALL 19%],
AML 1582 WAl E= 7] 29kAIRk, v e
Hlgo] L1: 12 §2J8k Aoz} glglrl. FAB
gl Al ALLS] 7% Llo] w2 2o gejx]
o}, B odgkoA = Lio] 8, L27} 102, L3
7} 18 & L27} $-A8la, AML-S 1087} MS, 3#]
7} MO, L ] M1, M27} Z+z} 184 o & ol zfo}
ol ]l M57} 7h gk ohE R E) vlgch
(Table 1). AF%~7} ¢]4 % DNA topoisomerase II
inhibitorgh-f-5-41¢] AF 7} W5 do} AMLo]
g3 g Ado] Frlske Aog HaHgi
wynl Ak A FyjelE El, ALLS] A5
T4k MY, AMLe] 75 879U & ALLo]
Zleh}o] 7k 6719 w|uko & Jrglrk(Table 2). ALL
9] 7§ AgHA] ol7} oo} WA E AATE A
o, 671 w|gkel 739-(10~20%2] F-H AEE)
7} 671 ol 1270 Ao](40~45%2] T AE
£)7 Wel] AkEl sholEel ulsA] T] pE o3
£ Helch o/l FtobE Hgoll gt A
Aoz wiflel sl 457 7HA w@gka, 1
ool A& Rz, 5 0%, B, 28k, L E,
AR F9] v oAl TS F4LE Wlse
73571 ®kch(Table 3). WPA] e PAd A4
ol 4 50,000/mm’ o] 4Fo] wWi¥FEriEe ALL
26%, AML 20% AEg.2ow, 10 g/dL o]ste] ulsl
29 Yol 843t 50,000/ L v]ute] & 4wzt
&5 £7& EScH(Table 4). o] 7}d] 5%
Ak Ao wdert Fo3t ol gQloF
50,000/mm’ o] 4 wiel] I wiEW £
#, mixed lineage o¥-g2] W eh#] F314, 34
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T 3kl whdle] Esh, CDI0, CD34 2] 4t
EEv) 3k CDI0 £33 9] of = o 39}
= 2122 CDI0 ¥hslo] gl 2571 1 o
F7h a0 1 oA el A mefdty %7
A+ A4 B A% Aled ALLo|A] CALLA —, early
pre B ALLo| 8% CALLA+ early pre B ALLe] 5
dlolglon, T AE AlYd ALL 4502 o}& B3
ol vlal @ vl&E XA cHTable 5). <o}
e ol| 2] oF 80%cllA 11230l EAfsl= MLL
FAAE Eisle AR ool EAlY
ATl A= ALLL] g} 2&lof| A uk ZolE =7} 9l
ek ol BA L] FABENH HA Z1EH<
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°go} AML-- ofol7|ell vla® @ vl&g A
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Whgich. AMLY ZgbgA K] Z¢ 2] 3ol &
S AR B AFoAE dellolA A4, F]5, gk
TFAHE 2}

odo} mjduol| A ALLY} AML-S H|S3H HIEE
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