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neSadadaneieiadeundusie acute
Lymphoblastic Leukemia (ALL) WS aIwLan
figabudn loeniinmaigegeiialungnowioEen
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o384 National Cancer Institute fitlssweamsy
aLm%mwudwqﬁ@mitﬁﬂmﬁ@Iﬁ@Lﬁﬁﬂuﬁw 251
(.61, 1973 D9 A.61. 1998)' pehdlafiony Sesms

- . sy y
mamnaluaimuaz s unngeticiaeag 80 vis
X o Ao o A A o
ufunaanms en i Tavanaeiio ieniing
MM amaaNISs TINTIMIE CNS pro-
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ALL aszmniumaiiuienamsinm  aqu
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standard risk @9 o) 1 09 9 T uasdmandaion
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RN phenotype Wi B-cell precursor %\‘1@1&4

1 A D‘d ° [~1 A £ ¥ 1
99 1-9 T Pl wwdaianenausnsuieen
50,000 cells/cu.mm. VLJ\I"WLI CNS 39 testicular
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Was MIweSIanFATwe SeuiuiuMsly intrath-
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Inclusion criteria
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2. Initial WBC < 50,000 cells/cu.mm.

Exclusion criteria
t (9;22), t(4;11)
L3 morphology
T-cell ALL

Mediastinal mass
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CNS leukemia at diagnosis

MRk :

An o A f & @ A

ALL : TWRaNaaTIan LA SN aRaaT)
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MIFTIRTIMEDENIALUDLR AILADNRINTIA com-
plete blood count (CBC), blood chemistry (uric
acid, liver function test, BUN, creatinine, LDH,
amylase, blood sugar, electrolyte) Lgﬂﬂﬁ L‘SESJ‘]JE)@
757388178 §3313¢ M tuberculin test g le
nazgniftagueflas d9ara immunophenotype,
cytogenetics Way A3V [9&EUnEs
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1. Hydration tae/l¥ fluid 3,000 mL/m%day

athatios) 12 $rlskrians induction Ineliilseneaen
9e19%08 100 mL/m*/hr
2. Alkalinized urine Glﬁ urine pH > 6.5
3. Allopurinal 100 mg/m’/dose g 3 ﬂ%ﬂ
TnuBuathstion 24 $lssrion induction
4. HAen wae nSadan saenuddu
5. Pneumocystis carinii peumonia (PCP)
prophylaxis I@Eﬂ,ﬁ Bactrim 211a 150 mg/m’/day
of Trimethoprim WLks¥uay 2 a%a 3 Sustoduenss
5N slfsﬁ protocol “Phramongkutklao low
risk protocol for pediatric ALL" I@EJLLﬁdmﬁﬂ‘m
5 srey dauamslumTed 1 ot
1. Induction to remission J5ti23a 4 &k
loel¥en 4 9finde
Vincristine 1.5 mg/m” (§95» 2 mg) Ao
vaamRanmElmiiay 1 asslssn 0,7, 14 tay 21
Prednisolone 40 mg/m?/day wu9
Suseriuag 3 059 998 28 S Tt 027 udn
Anee) amm@mawqmﬂmﬂu 10 T
L-asparaginase 6,000 unit/m’ Sannana
Sloniay 3 e5s Tuiuiuan 9 ass TaaEulu
$ui 2
Methotrexate andhlzdmas snamuene)
fooe 1-2 T 1 8 mg, 0y 2-3 T 1 10 mg uae
onepannh 38 1 12 mg Taglst 2 edeluiudl o
uay 14
2. Consolidation steizian 4 dule loelldfen
3 7finfa
Vincristine 1.5 mg/m” (§95® 2 mg) Ao
aoAABAM 1 AESliud 0
6-mercaptopurine 60 mg/m°/day
Sutsemuiuae 1 @%&ﬂ'amamﬁu
Methotrexate anidnladunds 2shams
aneloelsh 4 a¥slwiu 0, 7, 14 ue 21
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M99 1 Phramongkutklao low risk protocol for childhood ALL
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I. Induction
(28 days)

II. Consolidation

(28 days)

III. Interim maintenance

(28days x 2 courses)

IV. Delayed intensification

Phase I (28 days)

Phase II (21 days)

V. Maintenance
Phase [

(8 weeks x 6 courses)

Phase II**
(12 weeks)

VCR
PDN
L-ASP
IT MTX
VCR

IT MTX
6-MP
PDN
VCR
6-MP
MTX

DEX
VCR

L-ASP
IT MTX
ARA-C
CPM
6-MP

IT MTX

VCR
PDN
6-MP
MTX

IT MTX
VCR
PDN
6-MP
MTX

IT MTX

15 mg/m’ iv
40 mg/m*/day oral
6,000 unit/m” im
8, 10, 12 mg*
15 mg/m’ iv
8, 10, 12 mg*
60 mg/m’/day oral
40 mg/m*/day oral
15 mg/m’ iv
60 mg/m’/day oral
20 mg/m*/day oral

10 mg/m°*/day oral
15 mg/m’ iv

25 mg/m”/day
6,000 unit/m” im
8, 10, 12 mg*

75 mg/m’/day iv
1,000 mg/m’ iv
60 mg/m’/day oral
8, 10, 12 mg*

15 mg/m’® iv
40 mg/m’” oral
60 mg/m’/day oral
20 mg/m’/day oral
8, 10, 12 mg*
15 mg/m’® iv
40 mg/m” oral
60 mg/m’/day oral
20 mg/m’/day oral
8, 10, 12 mg*

Days 0,7,14,21
for 28 days

3 times/week for 9 doses
Days 0,14
Days 0

Days 0,7,14,21
Every day
Days 0-4
Days 0

Every day
Days 0,7,14,21

for 21 days

Days 0,7,14

Days 0,7,14

3 times/week for 6 doses
Day 0

Days 1-4,8-11

Days 0

Days 0-13

Day 0,7

Days 0,28

Days 0-4, 28-32

Every day

Days 7,14,21,28,35,42,49
Day 0

Every 28 days

weeks 0,4,8 (Days 0-4)
Every day

Days7,14,21,35,42,49, 56,63,70,77

Day 0

** 2 years after start of interim maintenance for girl

3 years after start of interim maintenance for boy

*Ifage 1-2y,2-3y, >3y

VCR = vincristine; PDN = prednisolone; L-ASP = L-asparaginase; ARA-C = cytarabine; 6-MP = mercaptopurine;

MTX = methotrexate; DEX = dexamethasone; CPM = cyclophosphamide; ADR = doxorubicin
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3. Interim maintenance J2£Ea 4 Senm
T 2035 T 8 Fendd loelden 4 #finde
Prednisolone 40 mg/m?/day WSUUem
Fuay 3 @59 1500 5 T lwudl 05
Vincristine 1.5 mg/m” (5959 2 mg) Aaun
waaadanm 1 asdlwiud o0
6-mercaptopurine 60 mg/m’/day SULseynu
AL 1 ASInauuauynin
Methotrexate 20 mg/m* Sutszsymudens
av 1059 lwiudl 0, 7, 14 ey 21
4. Delayed intensification 28v3a1 7 §UanA
ol 2 phase
o (3 k2 A
Phase 1 32¢i0a 4 et loe|%en 5 #iia
A
Ao
Dexamethasone 10 mg/m*/day Wi9
Suthemwiua 3 @59 i 21 F Wi 0-21
WAeiaEe) amm@mawq@mmﬂu 7 Y
Vincristine 1.5 mg/m” (5959 2 mg) Aaun
waaadanmEa ey 1 aS9TUA 0, 7 uay 14
Doxorubicin 25 mg/m*/day AAvaan
Gaamdatiay 1 a59iud 0, 7 uay 14
L-asparaginase 6,000 unit/m’ Sy
o ¢ v v v oo o A o A
Sloviag 3 P59 TN 6 059 laeiEuluTun
2
=y 13 £ (%
Methotrexate aaan [ vaunas WPGINDY
Taelk 1 eSsluiudi 0
o 6 k2 Aa
Phase 2 Se¢i0a 3 e loe|%en 4 #iia
A
Ao
Cytarabine (Ara-C) 75 mg/m?/day Seun
WanARanMIuay 1 A59 TN 8 A5 lwTui 1-4
WAg 8-11
Cyclophosphamide 1,000 mg/m” aeuan
waaadanmmal 1 Flug 1 059 Wi 0

6-mercaptopurine 60 mg/m’/day SU1sevu

Suae 1 assraunath 14 1 lwidt 0-13
Methotrexate aaidnladumds sunaemans
Taelst 2 asluddt 0 uae 7
5. Maintenance W9 2 phase Ao
Phase 1 3v810a 8 & 15 6 p5e 378
48 Flnti lawlden 5 #finde
Vincristine 1.5 mg/m” (§95® 2 mg) Ao
FRDAADAM 2 ASITUT 0 uay 28
Prednisolone 40 mg/m?/day WU
Suae 3 e5s 1Thanmn 5 5w ludt 04 uay 2832
6-mercaptopurine 60 mg/m?*/day SUusemis
ey 1 @%@ﬁamaunni’u
Methotrexate 20 mg/m” Sursemudiens
a1 ﬂ%ﬂ 1%’3%“7; 7, 14, 21, 28, 35, 42 8 49
Methotrexate anidnladunds 2snams
aneflaelit 1 adelwiud o
Phase 2 v 12 dami Wi lG0 2
aunsy 2 U lwdinnde uae 3 ¥ Tudinme (v
%GLL@L'%NVLG’T Interim maintenance) I@EJSL%EH 5 alie
ah)
Vincristine 1.5 mg/m” (§95% 2 mg) aeuan
TReAERn 3 ASIIT 0, 28 uaw 56 (n 28 W)
Prednisolone 40 mg/m?/day WU
Suaw 3 asadnm 5 5 ludi 0-4, 28-32 gy 56-
60
6-mercaptopurine 60 mg/m?*/day SuUusemis
ey 1 @%@ﬁamaunni’u
Methotrexate 20 mg/m* Sutszsymuduens
[y 1 @%ﬂ SLW?W?; 7, 14, 21, 28, 35, 42, 49, 56,63,
70 Ly 77
Methotrexate anudnladunds snamu
angloelit 1 adelwiud o
NMSUSEAWNANSAILEUDIRDNSINI
iloeemasieslansygniuiud 28 wil in-
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duction yeTiasIann 3 iWenbiian uasyn
6 Wonludlsaly

Complete remission ERHRN mimaﬂ;iwu
lymphoblast WnIuaEae sasihladunds wu
lymphoblast lwaleslanszgrifeenidasay 5 uag
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Relapse NNBAI MINFUINATIANL lympho-
blast lunszuaidan shlvdumds Sume viafion
o %30 wu lymphoblast lwsdeSlanszgnannny
Soray 25 aINLALE complete remission Waa

WBnmsiivdays

dnanuiseiadiheleefnmnuazidon
#8 Patient characteristic 9w 78] LWET 2NN
AAUN NaMIRAReMIRILIRNS MIsnm M3
FRUFUAIM TN HAUMINTa Sammavhnlse
aeu Sanmanduifud) sannissendin uay
Useanaueh Fane iwmmm‘ﬁ@mméﬂwé@um' 1
ANTIAN 2541 D9 31 AN 2546 333 5 T 10Fen

MINATILINIFRG

T9aAR Benssnnn MIAeTEM3I0nTia 1h
I@] 235 Kaplan-Meier method

5@31?113‘5@@1%3@1%@%@ (overall survival, OS)
el ?i'NL’]m(%dLLGﬁ%LLﬁ?ﬁ‘ﬁﬁﬂ’)ﬂiﬁ%ﬂmﬁﬁﬂﬁ&l
il ALL aufleiufidihede®in viefugerned
Haanmuunmdmsnie Voo 31 AR 2546

fammasentialasneanlsa (event free
survival, EFS) vty Sﬁfaanawéz]mwﬁuﬁ&:iﬂam‘%m
5N ﬁmﬁﬁuﬁ induction failure, relapse w%a*?uﬁ
Ahadeia vaaugaihefidenmuummdmaie
WaoReufi 31 qean 2546

NANSANI
I d‘ ° = EZ
Tugrsszznaiivhmsdnsnudihe ALL
o v A o %
Sn 33 MY usdnuEishandnmn e 19 11

oyt lrasfiheusgnsfameed 2 laawuh
aefiangesoud 1 9 11 1han auds 8 U 6 1o
oeuade 3.1 1 daulvnjoeszrig 1-6 1 (Sauay
73.7) Whwneine 7 7o (Saeay 36.8) IWEE)S 12
T8 Gawae 63.2) Anhdenaumesant whity
117
D‘ o @ v 1 ¥ v
msuazaMsuaasiddny leun 14 Gouae
a % LY %

73.7) @6 (S08Ry 73.7) wassiule (S08Ry 68.4)

HAMIATIAEAASININT IF5UMTATass wuh

1A Aa ! 1 % ¥ 1
mauﬂmmmmﬂw (3088% 94.8) waenA 30
Wasidud (Mwde 22 Wasidud, mide 12-32

6 @ 6 3 [~1 A | Y
wosidud) SwndaRanrmadmlne Gevas
47.4) %aen 5,000 cells/cu.mm. (AR 4,400,
Fde 800-22,400 cells/cu.mm.) NSRRI
v Bowag 63.8) Hlaund1 100,000 cells/cu.mm.
(ALade 78,000, eAFY 2,000-630,000 cells/
cu.mm.)

WAMI#933 immunophenotype WUTEEY
s CALLA-ALL (Boeae 84.2) washl cytogenetic
{1 normal karyotype (%aslaz 42.1) I@EJ‘W‘U mono-
somy 16 wae hyperdiploid (54) ag9ay 1 91¢
(39882 5.3)

HAMESNIANALRYIMNA 19 718 8 complete
remission YNNAWEINS A induction ASIHN
AUaeymesnfiasmamssnmeevsioiiosauisin
ugamstinmn Taiwudthefdulsendud waglsis

Aa Aa [ (% An ijf
NeladeTie AadusanmaseaTiovimas uas
FanmseatialasUneanlsawhisasas 100

A Aa [ [ a KR A
Toaigranmaamamasnmuhiu 1 0 957 9
Wau (Ande 3.4 T)

A 1 % A o w ;:il 1 dl

MzsnFauszs e dinTafinusoei
Zj(ﬂﬁa infection LR¢ febrile neutropenia I@ EJ‘W‘]JVLG?
PawmnTrsva9ms vien Iaeiomnzaa delayed in-

tensification NM¥AWY] WLAE FUSNLEL 3 18
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Characteristics No. of Patients %
Age (years) 1-5 14 73.7
>b - <10 5 26.3
Sex Female 12 63.2
Male 7 36.8
Clinical features Fever 14 737
Anemia 14 73.7
Hepatomegaly 13 68.4
Bleeding 7 36.8
Bone pain 5 26.3
Lymphadenopathy 4 21.0
Splenomegaly 3 16.8
Het (%) 10-20 9 474
<20-30 9 474
> 30 1 5.20
WBC count < 5,000 9 474
(cells/cu.mm.) 5,000 - 9,999 4 21.0
10,000 - 19,999 5 26.3
20,000 - 29,999 1 5.30
Platelet count < 20,000 3 15.8
(cells/cu.mm.) 20,000 - 49,999 6 316
50,000 - 99,999 3 15.8
>100,000 7 36.8
Immunophenotype CALLA -ALL 16 84.2
Pre - B ALL 1 5.30
Not done 2 10.6
Cytogenetics Normal 8 42.1
Monosomy 16 1 530
Hyperploidy (>50) 1 5.30
No metaphase 3 15.8
Not done 6 31.6
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RorRENANINSAKERE ey hemorthagic cystitis
Fowuaehsay 1 118 (79 3)
masdamarimudmnnidu lsrdandnisusnn
dl gj % A %
g0 7 039 Govay 31.8) 70984100 Yiaads Nz
faugo s uarlfifenson (Uit 1) ynmefienns
dg (% Yo (% £y %
Mvmds UM Snmuuudseiuseans uaglien

TR OTMDUIT UATAAY

Ut Tawlsinunmzunsndaufisnuss uazide
eTEAMIAAMILRaEe ey febrile neutropenia
Tt 6 WRanmadIna3nmnewdn maintenance
phase auinldndailvaiifnlize induction (day
1-28) e delayed intensification phase (day 113-
lij @ 1 lil % A o w o Ao
161) G e fintedmonsnn laeism

a oy A Y .  Aa A
M19°9N 3 m’]zLL‘Vl‘iﬂéﬁauWWﬂ%wuﬂ’m acute lymphoblastic leukemia NHANNLFENGN
Complication Induction Consolidation Interim Delayed Maintenance Total
No. (%) No. (%) maintenance intensification No. (%) No. (%)
No. (%) No. (%)
Infection 2(9.1) 1(4.5) 2(9.1) 9 (40.9) 8 (36.4) 22 (100)
Febrile 3 (20) - 2 (13.3) 7 (46.7) 3 (20) 15 (100)
neutropenia
Hepatitis 1(33.3) - 1(33.3) 1(33.3) - 3(100)
Thrombocytope- - - - 1 (100) - 1 (100)
nia with
bleeding
Hemorrhagic - 1 (100) - - - 1 (100)
cystitis
Bronchitis 4.6%
Sinusitis 4.6%
Herpetic gingivostomatitis 4.6%
UTI 4.6%
Pharyngitis 4.6%
Samonela sepas 4.6%
OHF
\iral infection
Diarrhiea
Preumania 31.8% - =
. : r | - T . ANLIAY

dl a lil/ tdl ! 4 A o @
ESJ'YI 1 ﬂ'l’]ﬁ@]@L‘sﬁE]VlWU‘SSWJNGLWEﬂLﬂN‘UT]_J(ﬂ
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— Infection free

— Febrile neutropenia

Ul 2 SemmsUenAEIvIsNgeL infection LAY febrile neutropenia WM#A9 6 WhawusnvslReLad

111iAnaen maintenance phase

MIUNFNAILUNINTDU infection wae febrile
neutropenia #&49 6 {WAWMYNIL 0.37 Wag 0.68 MK
e (U1 2)

MagduSnEunNy 3 318 1 induction, in-
terim maintenance Wa¢ delayed intensification
phase athea 1 M8 nrmelaiwumafiaizalhsady
Snisuaia A, B was C amssiusnisufzumeln
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M15°9% 6 WAM3I3NIN non high risk ALL Tushatlsemesznang @ 6. 1983-1995

Trial Study No. Patient HDMTX CR(%) 10yr-EFS 10yr-OS Isolated CNS Median
period (g/m?) probability probability Relapses follow-up
(%) (%) (%) (yrs)
CCG 105° 1983-1987 515 (CRT) - 68 7
510 (Non CRT) - 64 7
DCLSG ALL  1984-1988 190 2 9.8 815 86.1 11 109
vt
POG 8602™"  1986-1991 731 1 988 835 5
PETHEMA  1989-19%4 89 3 97 71 86 4 8.7
ALL89"™
CCG 1891™° 1990-1993 405 (DI) - 76 87 6
402 (DDI) - 83 91 6
BFM 90" 1990-1995 636 5 99.7 85 1.1 48
SJCH 13A™" 1991-1994 84 1 88.1 1.2 5
DFCI 91-017°%* 1991-1995 137 4 98 87 3.1 49

CR = complete remission; OS = overall survival; EFS = even free survival, CNS = central nervous system

CRT = cranial irradiation; DI = delayed intensification; DDI = double delayed intensification

CCG = Children Cancer Group, DCLSG = Dutch Childhood Leukemia Study Group; POG = Pediatric Oncology Group;
BFM = Berlin-Frankfurt-M?nster; SJCH = St. Jude Children Hospital

PETHEMA = Programa para el Estudio y Tratamiento de las Hemapatias Malignas, Spanish Society of Hematology
DFCI = Dana-Farber Cancer Institute;, HDMTX = high dose methotrexate
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M99 7 IUMSRAMILINTaTLSeUWeUTEIe CCG 1891 MU low risk protocol for childhood

ALL
CCG 1891 Phramongkutklao protocol
Complication No. episodes Episodes per 100 No. episodes Episodes per 100
patient days patient days

Infection 21 0.007 22 0.093
Febrile neutropenia - - 15 0.063
Hepatitis 205 0.068 3 0.013
Thrombocytopenia - - 1 0.004
Hemorrhagic cystitis - - 3 0.004
Gastrointestinal disturbance 11 0.004 - -

Pulmonary abnormality 6 0.002 - -

@ Patient days = total number of day spent on the therapy for all patients entering maintenance

® Episodes per 100 patient days = number of episodes
Total patient days
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Treatment Outcome of Low Risk Group of Childhood Acute

Lymphoblastic Leukemia in Phramongkutklao Hospital

Anchalee Aramtiantamrong, Rachata Lumkul, Kitti Torcharus,

Triroj Krutvecheo and Thip Sriphaisal

Hemato-Oncology Division, Department of Pediatrics, Phramongkutklao Hospital, Bangkok 10400

Abstract: We report the outcome of low risk protocol treatment of acute lymphoblastic leukemia (ALL)
in children at the Hemato-Oncology Division, Department of Pediatrics, Phramongkutklao Hospital
during January 1998 to December 2002. Children with low risk ALL were defined by age (1 year to
below 10 years), initial WBC count (< 50,000 /cu.mm.), no CNS invlovement, no mediastinal mass, no
B or T cell type and no t(9:22) or t(4;:11). The protocol contained four weeks induction with four drugs
(vincristine, prednisolone, L-asparaginase and intrathecal methotrexate), consolidation, delayed
intensification and maintenance. CNS prophylaxis consisted of 9 doses of intrathecal methotrexate
during induction to delayed intensification and every three months cycle during maintenance (two
years in girls and three years in boys). Nineteen cases of ALL were diagnosed, 7 males and 12
females, ages ranged from 1.9 to 8.5 years (median 3.1 years) and initial WBC between 800 to 22,400/
cumm. After induction therapy, all cases achieved complete remission. No relapsed ALL or death
was found, median follow up was 3.4 years (range 1-5.7 years). The most common complications
were febrile neutropenia and infection, which mostly occurred at delayed intensification phase. Three
cases of hepatitis, one case of hemorrhagic cystitis and thrombocytopenia were found. These findings
demonstrate that the delayed intensification phase and prolonged intrathecal methotrexate without
cranial irradiation is cost effective to improve treatment outcome for patients with low risk ALL.
Key Words : ® Acute lymphoblastic leukemia ® Low risk ® Chemotherapy
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