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Abstract

Combination therapy with radiation and (1-4-amino-2-methyl-5-pyrimidinyl Jmethyl-3-{ 2-
chloroethyl )3-nitrosourea hydrochloride (ACNU) and/or N;-(2'-tetrahydrofuryl)-3-fluorouracil
(5-FU) was given to 102 patients with malignant gliomas. The purpose of this study was to evaluate
the efficacy of two treatment protocols after operative resection as compared with the control treat-
ment, radiotherapy+5-FU. The three protocols were (A): adequate operation (OP)+ radiation
(R) {40-60 Grey/6-7 weeks) +ACNU [1-3 mg/kg, intravenously (IV) or intraarterially (IA),
two times with a week interval, and repeated after 6 months] +OK-432 (2.0 ‘“Klinische Einheit”’
or clinical unit/week, intramuscularly), {B): OP+R+ACNU (1-3 mgrkg, IV or IA, two times
with 6-8 weeks interval, and repeated after 6 months ) +5-FU (8-16 mg/kg/day orally ) = OK-432,
(C): OP+R+5-FU.

The combination therapy with ACNU and radiation significantly improved survival time as com-
pared with protocol {C) (p<0.01). Malignant gliomas treated with protacol (A) had 40.5 months
mean survival time (MST) and (B) had 25.7 months MST. On the other hand (C) group had a
MST of 11.3 months ( A:B, not significant, A:C p=0.00, B:C p=0.0002). Several important prog-
nostic factors were identified. Histological type, initial performance status and operative resections
were significant factors but ACNU total dosage, administration route and OK-432 had no influence
on the survival afier surgery. Nausea and vomiting were noticed immediately after ACNU ad-
ministration, and later myelosuppression occurred in 25-29% of the patients. No relationship was
observed between toxicity, and the single dosage of ACNU or administration routes.
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Pratocol A
operation ACNU 1 - 2mag/kg (I1V, 1A) ACNU
Y, Yyvv 4 ! Y
I radiation 40 - 60 Grey J 6 months

I L L e L e
OK-432 2.0 KE /week

Protoco! B
operation ACNU ACNU
Y v 1 Y
[ radiation ] 6 months
| 5-Fu 8- 16 mg/kg/day 5-FU
| S S S T R S O O Y S N M N
OK-432
Fig. 1 Protocols of the trials. IV indicates intravenous ad-
ministration; IA, intraarterial; KE, *‘Klinische
Einheit”’ or clinical unit.
200 rad, &t 40~60 Grey(Gy) # & L. DFH{L¥#E 5

it, ACNURB X U7 = ¥ — i [N,-(2 -tetrahydrofuryl }-
5-fluorouracil ] {(5-FU) % vy, Fig. 1 DT E L EE S n b
SRR,

A FEOS4H) T, WA RIS BIBA 4%/ ACNU 1~3 mg/
kg DERNES B IXEIIRAES 208 1 [, 25872 L 3 6T
FT1 7=k Ui, BFRAL LOEBEATHRERIRY
PRI EIZ 2 EREEMR G 21T> 72, B RF(18FIN IR
B AEFIC ACNU 1~3 mg/kg ®# Bk £ 7= I3 ERA B S
L, 6~8BZ iz 2mE5 L, REHZ53-FU (8~16 mg/
kg/day) NS 2 T-7-. 4B, 5-FU A EREEED
LS L, ACNU REFE 2Lz 2 B NES L.
C BH3000)i13 ACNU 22 5¥F, KMEREH L 5-FU &
BRI L7, #28, A-B - CRHIMIEEBIES(1980F, E
SOOEE A TR S 7 BHZEE U7o(Table 1).

3. #H=®E

fiT A B BE(IPS) o FF {fi X Karnofsky ¢ performance
status' U (CHE U 7w /Wi EHF O SHTIZ1E, generalized
Wilcoxon test (Breslow)3s & {F generalized savage (Cox-

Table 1 Characteristics of patients
e Histological type Dosage of % operative resection
Group Total Fhélrf)l:lé ( /:E:S) ACNU (mg)
Y Grade 3 Grade 4 (averageSD) 95%  75%  50%
A 54(30)* 20.34 44.8 26 (8) 28{22) 255+ 158 31 8 15
B 18 (8) 3.5 41.6 7(2) 11 (6) 2081 124 5 7 6
C 30{30) 23: 7 39.3 15(13) 15{15) 9 7 14

A: operation (OP)+radiation (R)+ACNU+0K-432, B: OP+R+ACNU+5-fluorouracil (5-FU)+0K-432, and C: QP+ R+ 5-FU.

*Numerals in parentheses indicate no. of cases which died.
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Mantel test) & Fiv 7z,
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1, HEBBEFOIEEHMBEORE

ACNU #r 5 BE(A+B BE) 3727 <T@ mean survival
time (MST}i239.25% H, 50%4%HFi321% B ch - .
ACNU JERSBH(C B 33007 © MST i211.3% H, 50%%
il 6 » ATh D, ZOMBOWMEETFRIZIZHTFMIC

EOEMED LR, Ei, ABOMST3405% AT
50%4 11321 # A, BEEO MST 1425.7 » B ©50%4& i
214 H, CEEOMST i211.3% A T50%EHF L6 » B Th
sl AR BRORBICIRHIIZENEEEZR2RED -
e, CRECTOEMET TRBHEOLFE G,
(Fig. 2, Table 2).

2, HHHBBEFE (Fig. 3, Table 3)

ACNU REBICEWT, M#EeERE L MgksEL
DORREHRFELI. GIRIO MST £59» B, 75%4 30
7, GO MST iX21.1 % A, 50%4% 7132 ATh b,
kB L THhB I EEESH D s hi.

3. TEID performance status & F4 (Table 4)
ACNU S M 5 5 G3HED IPS 1365.5% T » 72 m

p-value

Probatiitity of survival

months

Fig. 2 Survival curves of malignant gliomas treated by pro-
tocols A, B and C.

Table 2 Results of the treatment of malignant gliomas by pro-
tocols A, B and C

Median survival

Protocol Total Died Censored .
time { months)
A 54 30 24 21
B 18 8 10 21
G 30 30 0 6

Probability of survival

O L Il L L i i i 1 L 1 L " . i []
25 50 75
months

Fig. 3 Survival curves of the patients treated with ACNU
and/or 5-FU. grade 3: anaplastic astrocytoma, grade
4: glioblastoma.

Table 3 Histological type and results of the ACNU treatment

Histological Total Died Censored

Median survival

type time (months)
Grade 3 33 10 23 30*
Grade 4 39 28 11 13.0

p=0.0005. *75 percentile survival time.

Table 4 Initial performance statuses of the cases treated with

ACNU
. . Total Died within Alive over 2 or 3 years
Histological one year
type

No. KPS No. KPS No. KPS

Grade 3 33 65.5 7 371
Grade 4 39 39.0 16 36.3

16{over 3 years) 70.6
5{over 2 years) 56.0

KPS indicates Karnofsky performance status.

2, G4 BHI39.0% L IfTRTO £ HREDE TR
Nz, T, VELNRIET LZ0E G3EEH» 74 TIPS
i137.1%, G4 BEIX167 © IPS 1336.3% &, W Fh 340%
UTFThotz, —F, GIBEDI B 3EL AR LM
X166 TIPS i270.6% TH Y, 2EL EAF LI GEBES
Bl IPS 356.0% Tdh»fz, ZD2FL EAfF L G B
DIERI T, 17 — L #TEFD PS 7382.5% & FW A2 EITE
NE LR T,
4, FWHARELTFH (Fig. 4, Table 5)

ACNU 580 5 5, 95%L EYIBREE 36T, G320
fFl, G116l Th=7o, T%YIRBHI G366, G49fD
1561, S0%LATHIEEIL G3 761, G4 14D i1l T
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1.0 p-value
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Fig. ¢ Survival curves of patients according to % operative

resection. 95%: over 95%, 75%: about 75%, and
50%: under 50% and biopsy.

Table 5 Results of % operative resection

Median survival

Resection™ Total Died Cecnsored .
time (months)
95% 36 15 21 58
75% 15 7 8 18
50% 21 16 5 12

*95%: excision more than 95%, 75%: excision about 75%, 50%:

excision less than 50% and biopsy.

otz 95%HBE MST ¢248.24 B, 50%4 fi358 % B,
75%HED MST +238.9% A, 50%4 72184 F, 50%BED
MST £18.2 4 H, 30%EFEi122 A Th~ 7. 95%5BE L
D% R OB ITHITEEEZ R0 22 7o, 95%8E
E0%BoEIZIIEEE R bhiz.
5 Fi, ACNUHEBHLIURERE, 0K-432 DR
BTER
ACNU 858t 1%, 20¥ UTF 8, 21~49F 34, 50°F
3ot »7-. s0FXLL EBE(MST 17.7 4 A) TiZ,

Tahle 6 Major complications from ACNU treatment
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21~49 ¥ BHMST 44.2 % A ) (p<0.01) 2207 LU TR {MST
3397 A)p<0.05) X 0D bW AREFERIET L.
ACNU BRI S B2 140(G3 5 B, G4 9 7)) TMST iX
29.0% A, 50%/41Tid16% A T -7z, #IRNES HFE58
FI(G3 28(F1, G4 300) T MST 36.5% f], 50%44FFi328%»
BTh-omh, ZomBRiceEELEnohniroi-
A5z, ACNU &5 8121 v 290 mg LLTF(426), 300
mg (19(1), 310 mg LI 11{7)) o0 3 BHz o007 THE L 7=,
290 mg LA F B @ MST 1337.3# H, 50%4 Fi321 % A,
300 mg B MST (234.6 v A, 50% 4 7227 » 7, 310
mg LA FBEO MST (224.9% A, 530% 4 #1742 HT, ©
FROBEORIZL THRICHML THAEERAD N o Tz,
OK-432 ¥ 58 MST 337 » H, 50%475ix30% H Th

St <, OK-432 JEEr 58 MST 1334 » A T50% 4
tFd27 ATthy, THIBELTZom#EiciE Rl
BB,

6. EIfEM

ACNU 5 ERIIES - B, FE#HL X IAEAIZED
LA, ZHRBOEHK L ACNU @ | difE B L ORI
FEtw e o, £, AmBRLm/AMRAE25 &
U29%4= 2 5 L Table 6), FIMER T FEE S 6 A%
i, Mz 4EESLE LTE TSRS AL OO,
Ok 2~3 B TEEH B &I (Fig. 5).

v # 2®

PR ERREERE TH 2 RBIEEZEE TEA LT
WA C L A%, AHBHOMIBRC IR 2R L T
RBTEITE ChH O, AETIEREESREFIRRE
LOFR SR T 3, (LFEEAD S &, BEMRD DNA
WERo7T vx bR LABBOR 2RI N ELT=
ba Yy LT RBUEBEES S D, Aeh T b MAERBIFTEE
1% %5+ 5 1,3-bis-(2-chloroethyl )-1-nitrosourea (BCNU )8,
1-( 2-chloroethyl )-3-cyclohexyl-1-nitrosourea (CCNU),
methyl-CCNU (me-CCNU )*'7g ¥ DFFE RS KE &Pl

Immediate symptoms after

Myelosuppression after ACNU administration

injection of ACNU

Injection No. of WBC ( X 10%/mm?) Platelets ( X 10*/mm?)
Nausea Vomiting Fever cases <2 23 Total (%) <3 3-6 Total (%)

v 34% 26% 2% 58 4 12 16(28} 4 9 Tz(zz}

IA 179% 17% — 14 1 4 5(36) 3 5(36)

Total 72 5 16 21(29) 7 11 18(25)

1V indicates intravenous; IA, intraarterial.
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Fig. 5 Myeclosuppression after ACNU administration. WBC
indicates white blood cell.

LLTRKCHVWoh, oM r#EERTHS. &K
o ACNUY R KB TNEARSHATE S
FVORREEL, J0ECEBHEBNEESRESR DT
et %, o= bru Yo LT RYBES 2L GE
FeHHEEOBFE VT, KA TORE LI ooH
5.

Malignant glioma @ 5% =13, F{OP)DH OB H
D MST i3 7~19HTdH 22330, WEHREAH(R) 2R+
LLITVIASIEN ThBHLEXNTWS, OP LIHEA L
DHAE OPHR Z I ~FHEIZRD SR L v ) FHE
N —#H T dH Y, OP+BCNU B @ MST j125~31
3303 OP+CCNU T6.6 7 F2*', OP+me-CCNU T16
WL Eh T3, F/, KL h OP+R #L OP+R+
PEBRABE TRESR SR & T 5 EEen873
bh 5, RETRAEBEEIHARSEITHI L+
e R PR nic iz o> H, OP+R+BCNU ®
MST {140~6938+3 | OP+R+CCNU j143~62;F6% |
OP+R+me-CCNU (3928 L S h T35, fixd AR
(OP4+R+ACNU) Ci240.55 B(#17438) & FRE»E S
Nnizds, T GAEFOIRICE > TA B L1371 B
56:8) Tdh - o, HRIG AL Tk, OP+R+CCNU+
4’ -dimethyl-epipodophyl-lotoxine-D-theniliden-4-D-glucopy-
ranoside (VM-26) #358if7), OP+R+CCNU + procarba-
zine+bleomycin {25658 T %, %7z, OP+R-+BCNU
+hydroxyurea ® 2 {7 % Tid tumor progression time 7372
B EwH HELD D, ek, BE(OP+HR+ACNU+
5-FU)T25.7 % H(#J11088) ot MST #1872, AHE, B
BouvnFhict k, fie o ACNU §FRB S T if siE s

Bohld, ZOBMO—>L LT G3EMOBEEIN
IEMBETORS. ZhiE, CTRXREr 0B BICL B
ErEHIcERINIPS ORFAFEMNNE o2 &
2, ACNUEBIZ L W BRITEEOBEE EHLNRD I &
RENEOERELIEZOND.

5-FU D RREE It 5 H & 1340~60%2% T, in vitro
TOACNU B LUS-FUNHALES TH B LT LHE
4 % 51, OP+R+ACNU+5-FU {f B i ¢t OP+R+
ACNU Rz It i sy 2 R T L FEREoOG ENHE
ERTWaE . SEOHK A ORE T, ik LS
FU # HELE FESFHBOBIc B E &2 o i 28, §FH
T2 FiMEOLEHFANSE L, SHEBGFIICLEES
N eENEAREENE LS. LU, 5-FU S phase
specific DER BT 59720, LELYOHRECLH B
TEL BRI ISR ER S oV, £ R RS
L GMENCEM+ 3720, Zo2FoftRiEmmi g
it EBbhZ. -, ACNU 2R BE A <
DNA B 7 vx b T 502, SEEBE L U
Hir CMicE R+ 51, ok 5o R+5-FU BRI
JE~ACNU+R HFHEMESRES NG TE, BERETY
BFEENEOLRZLDEFEzN S,

ACNU @kt Thy, Lo EvEBEARNETE 25
B BRANES LRA BN TV B®, £/, BCNU
DEIRAR S TIR60%ICE Th st OHE H & 5%,
H4id, SEOBEIZB VT ACNU 0BRASLEENE
BHEERROHL 2R oy, Chid | B EAEIRA
BFH Tl bz R, ERLALTHEOONB L
SRR AT TEEIRRESECIEELTLE
BeizdBohnd, GMUP~0EB/BR1EEOEIEH
thblcptbhd,

OK-42 Iz 3 EEOHEEN R LB H LI-EEY
Baid o2 AEFRFCISEBFREOEER T LEE AL
H, OK-43212k 5=/ m 77 — DWW T Y » YD
T LRI T A ER AR S TWv 5, ERES
T OK-132 O 2 H BB EOBEMERHEI A TN S,
HHEFAOLOE TR HMIEEEN VW L D
pu . SR A OEMNL X HITBIME T L EN
#»5. E7-, Yoshida 5% {2 N-CWS & ACNU 20t L
IR R HSE LTV 50, R EETRD T,
EE T, ChAR2HREICHL TRERILRIO RS
WEVEDTHD LT HHENA LN, RIEBIZEALTY
BN RES N TV B,

EEAESERIC L VMBS FRENPRERLZZLITE<H
G TWAY, EHMEEEO L) T4 gioblastoma (3
anaplastic astrocytoma {Z H U it 54 77 23 8 <992, glio-
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blastoma ¢> MST X 8~9 # H¥ L &R TV 55, fr0S
MoE T2ty B vy ER B2 NMEESERG
FERBEOREY ik, 1974~197BE O AN AR E T
glioblastoma @ 1 £ 4: £ K (344.6%, 2 EEFFR2.0% L
EhTHY, Kol o1 EEFESR ETREEE
et O QEEFRITW% EET L, RBEFRETIRIZE
cHEHB OB E R FHWOZE T,
EORTC 504 Ll b & # LI Fiz, %7z Chang 571340
YEUT, 40~604, 60X LI Lo 3 BRI 5 THeat L, 40~
GOFLLETI FESECERELTHE, Hr0oBiTh
H:#5320 % Yoshida 6540 & R0, 507 Ll Eo BTt T
Bl S FER2E.

IPS ORE L THE ORI EE Th v, IPS AHELRE
RS2 70% D L L 60% AT Tt i 20 6 h 59,
e OHELFAFTHD, G3-GLDMWEL LICIPS DR
AR THEVRY TS SHhREMERN TR L 7 —
N THHZ M 42 PS DEMNSL L b b,

FIIZ & 295% L EOBEEYIBRSNBTEO SR RO 6
h, BRBEOEBICIFNICIZABRENESITHS L
WIEEE VRN LODOR D R B O T
i, BHoMBBREE ca» s L% BT EYTho
s, M2 12 glioblastorna FEFIZ I v T FIFFNGE
FEOTEIZEGE LV ETHZEEREHELH T
2%, RAenLEOEFCIXIPS DR GIENREER
THEY, ZoOBTE B - NRELE L ACNU+R B
ABC L RIS LA & 6 nins, 1 4430
50%THi {4 & X 5 glioblastomna EF T EHE (M F o
NEBERCEETHD L H DRERTH o 72,

ACNU £ Bz L 2EIfFA & LTk, oS - FE
B OEOELSFEAROFER, 3 X BN S e
A shs. Lal, ZHhGEACNUO 1 BESES
BINRA - IR 7 P SRR X o BEM RS b e de o
. IHABEHFRERDIEAOR 2, TEEHME TR
LI - CHHEIMEHFH o MES T+ L4k h ACNU K
BEREPHBOEE L R0 RENLA LN, S§HES
EOWHBFALETH B LEEZL TV S,

vV % & B

AR ERE Fl02f i M LT, o, RSB,
ACNU, 5-FU o iR 2T TR AR Lz,

1. ACNU# B Lyt fFolENEoRI. 5
FUBMNES vt FodFEnGonin, L
BLofficHERTED bhin -1

2. BEHHMEBEBIED S 5, 52 anaplastic astrocytoma
FEHIZ ACNU ot RIS E R o h, BEWAMEETFONRE
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