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The Clinical Outcome of Protocol R-11 Chemotherapy in Patients with
Late Relapse of Childhood Acute Lymphoblastic Leukemia

Baek Nam Kim, M.D., Kyung Jae Lee, M.D., Chuhl Joo Lyu, M.D.
Chang Hyun Yang, M.D., Kir-Young Kim, M.D. and Hwang Min Kim, M.D.'

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

Purpose: This study is to see chemotherapeutic results followed by Rotational Com-
bination Chemotherapy (R-11 protocol) treatment for the patients with late relapse of
childhood ALL six months after the completion of chemotherapy. Methods: The subjects
of study were the 13 children who had been diagnosed as ALL at the Severance Hospital
and the Wonju Christian Hospital and completed the chemotherapy. They, however,
diagnosed a late relapse of ALL between December, 1996 and December, 2001. After
that, they were given an chemotherapy with R-11 protocol. Results: The average age
of the 13 patients was 11.8 (+2.8) years old at relapse. They showed the complete
remission (8 patients, 61%), partial remission (4, 31%), and induction failure (1, 8%).
The total remission ratio was 92%. Four year Event Free Survival (EFS) after the second
remission was 61.5%. They also showed acute toxicity during remission induction with
severe than grade III according to the WHO criteria. The leukopenia and throm-
bocytopenia (hematologic toxicity) were seen at 11 cases (84%) and 9 cases (69%)
respectively, and hepatotoxicity (non-hematologic toxicity) was shown at 6 cases (46%).
There are also chronic toxicity, one case developed leukomalacia, and 6 cases did various
symptoms of infections. Conclusion: There is no optimal chemotherapeutic protocol for
late relapse of childhood ALL, and the treatment with R-11 protocol is worth a trial.
(Korean J Pediatr Hematol Oncol 2001; 8: 197 ~205)

Key Words: Acute lymphoblastic leukemia, Late relapse, Rotational combination che-
motherapy
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e AQIghFollAl XA sl vlgo] 3%
B}z ub 4olgltel A =

R 1 13 o142 %A
e W=7 E gNFde g 1 F 34 €

E A wiE s (Acute lymphoblastic leukemia, ALL)
2 oF 4% S AA T}, ALLS] X &&= 19504
kA A AL stetenloz XS AlAFste] 1960
o] 53} sHske, 1970 o] T34 e
W, 198010l o] 2] Zstaeyt FAeY S8
A%H oz WAzl AA 65~75%] HAkolA
X7} Alsshta R Qe e e
A FE BAAFRE BTG oF 148
Aukg skar gl Aol A A Sl Al
Fefgo] o 70% A=A 7hssiekal A 9l
Ant o 37} EF£A) Fele] 277 IS
4 7 e A5 e A7 ZelEe] A
3", w A ggre el X g7 7ol talA
£ de QA5 e 71Fe] dlg

1975 Leventhal S”0] ALL 3lo}oj|A] &Felx]
8 7 F 6/ olFol A F7] Afik(late
relapse)i-oll A SFIXE F F 670Y o] Hel| Y
ubel z7] Ati(early relapse)Rr}) o AMES
& Zevha Basigla ol¥ ¥7] AfukEl ALL
off sl 8~76%2] chFst MEE Havt AU

7] AR ALLS) A7k 7] AR ALL
o AR} dlFsh Frh ol ol el girk
Rivera 5”& 7] A=l ALL glol-Eo] afata)
9 $ALUA Zoke Haspteton Aast
W ol F7} Fobd k= shAdstel] ZskE b
$Fahsk @ W(R-11 protocol) 2 & %] Z3lo] 51 T8
A Z-g-(event free survival, EFS)e] 65%, 511 & Al
Z&(overall survival)e] 79% 2 7| EE8 ol Haf
F< Axts Baskgdd

olel] A2AHEX AU E T4 F o/NY o] Foll
AuEsE F71A4 ALL ghobEoll QlofA] R-11
protocole]] w}& shelx g F 5 dolk iz} 3
et

A &2

2 -

oA - FAF

CHat 5 Hie
1) Ty &KXt

ALl £ Lotatel AF 7S] Lottt
A ALLZ A9hla ZNE 32 F odFd
B e kol F 19961 129 HE] 2001 12
2 Aololl 671 o] F2) 7] Auto] HAE YR
3ol & R-11 protocol & t}A] dhebx] g5 A A3t
132l & ooz skolrh

2) e Y XE

FFALL FFAAT 25% o] 4ol §lEolA
F(blast)7} H.Q1 B9, FFAAA AL xS
o AAHE B ZopAES} S/mm’ o] o] W2l
74, 3 22 A7 Acko g Aolsgiet.
BEE 3ol % % AghgAo] 913, A, A
AL, Fele A7 &7
-3} A] R-11 protocolel] ule}l shela w2 A%
93 FRAZA AL} w3 o] 7ol
WA =471 Walx 9. gk, reinduction 7] 7kol]
teniposidet] Al¢l] etoposide (200 mg/m’)S A&}
9t} (Table 1).

dABNE 1) FELY 67 Foll Ay B4
A fZobAE7}E 5% wlte]x, 2) FFAol
i, 3) A7k, v1A, dspuldizt gla, s
N AAZE Bdeld, 4 NAAE T 500/
mm’ o4, ¥4+ 75,000/mm’ o4, AL 10 g/
dl o], x¥ Nl ol £} gl AF T 47
A Aol g w2 Zolstd ', el ool
+ protocolel|A] A2lgt )& 47}A] drug pairs®Z
1207 E¢t BN RE SABAt

B ATE YIS e FH Fa 24

2 4 o) Folzleh
3) SAH 4y
OID‘(]- 2}-3]) 7] 7H(Second remission duration, CR2)

ol WAVLYE wpAnt A AHA) w
AH AL A WA Aoz B9
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Table 1. Treatment Scheme of the R-11 Protocol for Late Relapse of ALL

Reinduction (weeks 1 to 6)
Vincristine
Prednisolone
Asparaginase
Teniposide
Cytarabine
Triple IT therapy

1.5 mg/m’ IV weekly % 6

40 mg/m’ orally daily x 42
10,000 U/m* IM on days 1, 3
200 mg/m® IV on days 8, 22, 36

300 mg/m’ on days 8, 22, 36

Days 1, 22, 43 (or weekly <6 in patients with combined

, 5,15, 17, 19, 29, 31, 33

marrow and CNS relapse)

Patient age
<1 yr 1~3 yr >3 yr
Methotrexate (mg) 6 8 12
Hydrocortisone (mg) 12 16 24
Cytarabine (mg) 18 24 36
Continuation therapy (drug pairs 1—~4 in sequence every 4 weeks for 120 weeks)
(1) Etoposide 300 mg/m’ IV
Cyclophosphamide 300 111‘<,J,.|’m2 v
(2) Methotrexate 40 mg;fm2 orally
Mercaptopurine 75 mgfmz‘l!d orally <7
(3) Teniposide 150 mg/m’ IV
Cytarabine 300 111‘<,J,.|’m2 v
(4) Prednisone 40 mgfmz‘lfd orally <7
Vincristine 1.5 mg,;"m2 v
Triple IT therapy every 8 weeks
sFgdar el Asliel A= 7| 7HS 00 F RS o7 7}7} CCG-1881, CCG-1891, CCG-1882 pro-

€2 Kaplan-Meiert]'ol] 2]s}o] AlAks}
a °H Asll, z4o] =91, A, A

event=

£ a
D =7 3 TEAl Ay £33

AA 1319 Ag AGA ] A FEe
A7F 11, o427} 289 A, QAFEEE 23~12.9
A7AZ 1 BEFAE 6349} 9wl FFolA
vk ublslel s U2 el Feel A7
ol|4] zke] Hhys}eirt. T]‘El”?' B2 Children’s
Cancer Group (CCG)ol] Falo] XF9¥T 29
(15%), 9% guﬂ(m%}, 29§ 24 (15%)

tocolZ X 55 Wettl GA] fE Qo) 2
slo] ShA B (CR) 10, F-E3)|(PR) 352 7Z
= Bl FAA] HAAE odlell A AlsEdlE
gl o] & 1#]oll A4 hyperdiploidy [°,§ A A5 47 ~50)
£AS B3 VA sHlE BF AN £AS
Hojok o] 59 dgkxg 4 & A wizhA
9] 717k 6~54MEE 1 HHFX = 21.37/0Y 03
th(Table 2). AAS] JAH g2 AP EE7}
TT~169A7FA &2 1 H 2= 11.84]%0 ). 8%
(62%)N A= F5 Adak ks s, F9 F
FAZA g Tk AS-7F 220(15%), F<
D AMEE Fuket 97} 1818%), gk At
1ol 7357} 2ell(15%) %k} o] Z 8zlloll A o A
AA7E A=Y= 6ulol A= AALEAS B
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Table 2. Clinical Characteristic of the Patients with Late

2 ol A - RAF 5

Table 3. Clinical Characteristics of Patients at Late

Relapse of ALL at Initial Diagnosis Relapse of ALL
No (%) No (%)
Total 13 (100) Age (years)
Sex Median (range) 11.8 (7.7~16.9)
Male 11 (85) Relapse site
Female 2 (15) Bone marrow only 8 (62)
Age (years) Bone marrow + CNS# 2 (15)
Median (range) 6.3 (2.3~12.9) Bone marrow + Testis 1 (8)
Risk group (CCG* criteria) Testis only 2 (15)
Standard 2 (15) Immunophenotype (N=9)
Intermediate 9 (70) Early pre-B 8
High 2 (15) Pre-B 1
Involving site B-cell 0
Bone marrow only 9 (69) T-cell 0
Bone marrow +CNS 4 (31 Chromosome (N=8)
CNS therapy Normal 6
TIT' only 8 (62) 47XY +19/46XY mosaicism 1
TIT + Irradiation 5 (38) Philadelphia chromosome 1
Immunophenotype (N=11) Hepatomegaly (>5 cm) 5 (38)
Early pre-B 8
Pre-B 3 *CNS: Central nervous system
B-cell 0
T-cell 0
Remission after 4 weeks induction -
Complete remission 10 (77) ) A= A
Partial remission 3 6F7rel GAHE F AW T4 AASE HH

Chromosome study (N=9)
Normal 8
Hyperdiploidy (47 ~50) 1
Duration from the time at off therapy
to first relapse (months)

Median (range) 21.3 (6~54)

*CCG: Children’s cancer group, JFCNS: Central nervous
system, fIT: Triple intrathecal therapy(methotrexate, hy-
drocortisone, Ara-C)

R o|Hell BHEAE HIQ 2#eA 7+
47XY +19/46XY mosaicism, Philadelphia 3244 1
Al 4-g Bk seloflA] 7S em o)) F4
o] Hl=tl o]F 4ulellA 7} & A*](sGOT/sGPT)
o] F7pt A = 9l ck(Table 3).

Fol Aol A AW E Kol - 8#(62%)
AL, 42G1%)NA & HEYEN Bl FFLAYL A
27 o 7hur} ALEo] KRk
2 s en, Bl A 797t 18%)
Z Bl gL 92%2c). 132 & 7elolA SHA7tA
ol FH o] 7hselar o] F 3@(23%)= R-
11 protocol & X & ZZ3slo] x| F-uel Abgo]
I 48G1%) = FAEE X8 Folrh. A9l EH4
slo] olef FH o] BrHed A5 38(23%)
2, o]|F 2ul:= 24 Auty|e] slekx|g = zke]
Hdskglar 18 el Asl] 3 2o =ik
A3k A5 38l(23%)7 el lEE 24
F g B FgelAlE Yivheld F
A, ddFoz Agslslon, 1u= §
* FAE A5 F Adsle] A, 4
g TFTo R Asida, A 1Ee
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Table 4. The Therapeutic Results of R-11 Protocol Che-
motherapy (N=13)

No (%)

Remission

Complete remission 8 (61)

Partial remission 4 (31)

Induction failure 1 (8)
Duration of follow-up (months)®

Median (range) 14.4 (0~48)
Results

Expire 3 (23)

DAMA' 3 (23)

Alive 7 (54)

*Duration from the second remission to last visit, DAMA,
or death, 'DAMA: Discharge against medical advice

1.0

.9
.8
7

.6
.51
A
.3
.2
1A

0.0 T T T T 1
0 10 20 30 40 50

Months from 2nd remission

4yr EFS: 61.5%

Probability of 4yr EFS

Fig. 1. Kaplan-Meier analysis of 4 year event free survival
(EFS) of late relapsed ALL patients treated with

R-11 protocol.
PR F FFEFIN AY Foll NPT
Wukd Ay Sz o2 Awsiglc) BalE B
Q1280 F 32l5%)3 = Al ES AEE Bolch

o| 59| 27|72t & upAul 3z} A
T ALEAEAY Ags diziAe] 717h
0~48/NY 2 HFX7} 14.47/0L 0| cH(Table 4).
Kaplan-Meierjoll ©]3F 2} #hal] 3 4] T AE
£L 61.5% (+6.0)0 & L}E}I(Fig. 1).

2318

Auk & Tl 7] 7HEeke)] Kol Hzk8S WHO
7)ol whe} HFelglrh(Table 5). soishs] Mzt

Table 5. Toxicity and Complications (WHO grade) during
Second Reinduction Chemotherapy of Patients
with Late Relapse of ALL (N=13)

O/WNL (%) 1 (%) 11 (%) II (%) 1V (%)

Leukopenia 1 (8) 1@ 0@ 2(15) 969
Thrombocytopenia 3 (23) 0 (0) 1 (8) 3 (23) 6 (46)
Hepatotoxicity 1 (8) 18 5(38) 538 1(@®
Nephrotoxicity 13 (1000 00 O 0@ 0O

WNL: within normal limit

2o wEE 7h4 128)(92%), W43 7H4E 108
(77%) A kst =ul grade 1T o] 42 Z+7} 11
#(84%), 9#(69%) A ct. v Kzt go g+

EAo] 128](92%)eN A HAselEul grade 11T
ol e 6el(46%)A oM, AFAL 138 Bl A
vehA] ekekeh

ok goll o3t wHHAHQ FA o 1A
leukomalacia 471-& X3 6dllol|A] clekst 7hed
4R FzE 33, AlFzed 3Ehe Bk WiE
v 71554 S48 veldA okt

I &

WE e Zolgtel|l A 7l B MRS XA}
L X o @ o] 3 ALLo| <F 64%E5 %A she}.
ALLoll tgF sFekx| 271 2wk 504 Eob =3}
uhek g Wof 2ol oF 75%0lA SR
A Zecka gHA Jg ol e AER
g A AL NEE STletel, e
¥ 513 el 10~25% AE Adste A
B gl E“M L15) zﬂHJ*P ALL §]-2]._4 751,5'3_ ac' lj]_
2 FTE F oY oFell Add 7] Ald(late

Oio
2% ko

relapse)-¥} 1 o] Zoll Akt =7] Aful(early
relapse)y- L of|¥7} vhEciar gEA Q)

Leventhal 572 7] Aubio] 27| ZHH;_}T'__"EY—’r
X ATES Zil‘—r)rjr_ RasglEdl o] % &
Hog z7] A ohAl Aet wiev) &
gelxgnto 2= EE-’L‘PI’ FA Fl refrac-
tory leukemia® %138t 350 =& Aoz oy
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£ 31%L}, 19931 Sadowitz '] POG 8304 re-
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3, ZHEA 5 6u(46%)7F WEE o} el Sl
= 3| Ex]o] oA kx| Fel A A= Ao
byl = 7] AfdbEl ALL glolE2- AE 7
7ol AviH oz 7o} Sxlel AL 21
B 7\7ke] Aol Mol et X ol o7 A
=4 (chronic toxicity)e] ¥A7} =] g} ukAl A
=40 7= 1) doxorubicine?] A£0 7 o1& A
T Z, 2) 5A| o)Al WAA =AR FRAA
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71, 3) 24 Gy o] 49] F A WA 2AE A
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= o], AEAell ul A Ao, 4) WEuH o
2 HaleA 75 o, AARIEE 74, =
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oAl Aol o8 713}, FEE Qg 74,
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A5 o] AA7A AjlEle] A gkx g
ewe] X g7 7kl A E del °l7éilh 71F
o] Qict. ololl AAE getxg FA F 6714
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