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Clinical Efficacy of Z-100 for the Treatment of Leukopenia Caused by Radiotherapy
—A Multi-Center Double-Blind Comparative Study with L-Cysteine—
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11) Department of Radiology, Kurume University School of Medicine

12) Department of Radiology, Nihon University School of Medicine

13) Department of Pharmacology, Hamamatsu University School of Medicine
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Research Code No. : 699

Key Words : Z-100, Cases of malignant tumors, Radiotherapy,
Leukopenia

The clincial usefulness of Z-100 (Z group) for the treatment of leukopenia caused by radiotherapy
for malignant turnors was evaluated by comparing it with that of L-cysteine (L group) by the double-
blind method.

For 178 complete cases, there were no significant differences in the time-course of the WBC during
radiotherapy between the two group. However, for cases with a large filed of irradiation (15 X 15
cm=225 cm?), the mean WBC count in the L group decreased more than that in the Z group. The Z
group showed comparable or superior efficacy for the treatment of leukopenia in the L group although
there were no significant differences. Adverse reactions were observed in 5.66% and 2.94% in the Z and
L groups, respectively, without any significant difference between the groups. The utility rate, useful
or better, was 73.9% and 69.2% in the Z and L groups, respectively, showing a slightly higher rate in the
Z group than in the L group, although the difference betweenthe two groups was not significant.

These results confirmed that Z-100 has comparable or superior efficacy to L-cysteine for the
treatment of leukopenia caused by large field radiotherapy for malignant tumors.
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Table 1 Institutions

Sapporo Medical College

Hokkaido University, School of Medicine
Iwate Medical University

Tohoku University, School of Medicine
Miyagi Prefectural Seijinbyo Center
Akita University School of Medicine
Yamagata University, School of Medicine
Fukushima Medical College

School of Medicine, Gunma University
National Institute of Radiological Sciences
Chiba Cancer Center

The Jikei University School of Medicine

Malearn TR men o A2 anl o110
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Tokyo Medical College

Tokyo Medical and Dental University School of Medicine
Nippon Medical School

Nippon Medical School Second Hospital
Tama-Nagayama Hospital, Nippon Medical School
Showa University School of Medicine

Nihon University School of Medicine

Kanagawa Cancer Center

School of Medicine, Tokai University

Niigata University, School of Medicine

Niigata Canser Center Hospital

Toyama Medical and Pharmaceutical University, Faculty
of Medicine

National Kanazawa Hospital

School of Medicine, Kanazawa University
Hamamatsu University School of Medicine
Aichi Cancer Center

Nagoya University School of Medicine
Faculty of Medicine, Kyoto University
Osaka city University, Medical School
Kansai Medical University

Hyogo College of Medicine

Hyogo Medical Center for Adults

Shimane Medical University

Okayama University, Medical School
Kawasaki Medical School

Yamaguchi University, School of Medicine
School of Medical Sciences, The University of Tokushima
Kagawa Medical School

Kochi Medical School

School of Medicine, Fukuoka University
Kurume University, School of Medicine
School of Medicine, Kagoshima University
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Kunio Sakai, Tadashi Sugita
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Masao Kaneko, Tetsuo Nishimura

Kozo Morita

Sadayuki Sakuma, Takeo Ishigaki, Yoshimi Horikawa
Mitsuyuki Abe, Koji Oon
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Syuji Kimura, Takashi Oshitani

Tetsuya Ishida, Masaki Sugihara

Makoto Omoto
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#2000, A5ELFI2200, T2F17861TH -
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4 BRERE CRER RS b h i EFIL£E B
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5 THEREEFE~OEE ) »FHEL, X5
TR BAEOFESLTY Ll

COFER, BTN ROAIBUI20861T, Kot
xR G208, 7 FAPERHE X S 718361, HZhikEF
i £ U180 F T, 3T DL IE B % 53 5 58
L1784 & 7z - 7z (Table 2),

2. BEOEE
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Table 2 Stratified Cases Studied
No. of cases Inclusion/exclusion in/from evaluations
Z L total efficacy general  useful-
group group safety ness
. . - - - ffect
Classification for Evaluation 2;’;‘32} 2:;";"'{,'? <‘[i\:§1h{’a gnﬂtche
decrease cases attend-  radio-
of WBC with a ing therapy
certain  physi- regimen
level cians
of WBC
cases excluded from all evalua- not conforming to the criteria for
tions (not completing 4 weeksof ~ WBC before the study (4 cases)
treatment with the test drug) not performing the determination 2 3 5 x x X x X x
of WBC on the designated date
before the study (1 case)
cases excluded cases with not conformmg to the criteria for
Inel-  from some adverse WBC before the study (1 cases)
igible evaluations reactions  insufficient wash-out period after 1 1 2 > x X x o] o
cases use of other prohibited drugs (1
case)
not_conforming to the criteria for
\.\ before the study (10
not rfon'mng the determination
of WBC on the designated date 6 7 13 2 X & X 2 x
before the study (1 case)
metastasis to the bone (1 case)
complicated infection (1 case)
cases excluded from all evalua- early termination (7 cases)
tions (not completing 4 weeks of 4 3 7 ¥ x b ® ® "
treatment with the test drug)
cases excluded cases with stuby termination due to adverse
Incom-  from some adverse reactions (1 case) 1 0 1 " » % x o o
plete evaluations reactions
cases
early termination (1 case)
suspension of radiotherapy (3
_cases)
dtsconrjinuation of radiotherapy (1 7 5 12 . - % * o -
case
complicated infection (2 cases)
use of prohibited d (2 cases)
lack of data (3 cases
suspension of radiotherapy due to . ’
severe leukopenia (2 cases) 2 0 z & * e = e .
Complete cases 88 90 178 O ] o o o o
Cases evaluated 178 178 178 179 206 183

* © One case was excluded due to modified treatment regimen caused by aggravation of the general condition.

3. BMERE - BMERDED#S

LMo QMRECEFHEOHER L, MEtkcE
BhERRD BRI, T, HFhEREAES
DY v AREC>WTHFRREXBRDHAR
ot (Fig. D,

BHE BTk R RBHC A b s KBS
B (15X 15cm=225cm?L) ) ofEflTiL, Z B
L% LEY, BAHBEKBRE2E8E L BEKTH4
BETHEEBRENRED bR, T, SEIRY v
ABREICOWTIREDRED bhith s 1o, Fdh
BREUT Z BEA L Bk Bl - T (Fig. 2), N8
HHEF (15 X 15cm =225cm?LL T) DFEFI B\ Tk
MHRICZXRD ot (F— 2 RIBEK),

4, BMBEEPERICL 2AEDR

(98)

REA0GY Br o B3 Z BE63.0% (73/88%1),
L B¥2382.2% (74/9061) T, MEK TR X ZBE
80.7% (71/88%1), L #¥86.7% (78/90%1) T, H
MERBRA Rz & 2 ¥E IR EE L E RS
bBhich -7 (Table 5-1),

5. BIME#2,000/mm R 1 & % 55

B aHRB AR, BB EOKRIENREE S
hb | MmERE2,000/mmiERFic X % 5l <5 %D
LRI S i b DIk, Z BF98.9%(87/8841), L Bf
100% (90/90%1) THEBFHICEE LEITZD LR
7o tc (Table 5-2).

6. ERE & BT

ER /MR LICEDRE, RBHRELGY
FEDHETIL, ZH078.4% (69/88%1), L HEA
BABERKSIE 5508 #8385
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Table 3 Patient Characteristics for Complete Cases (178 cases)

Statistical

Variables Z group L group ;
analysis
Sex male 38 42 NS.
) female 50 48 (x* test)
under 30 1 2
30-39 6 8
A 40-49 14 9 -
2e - w
(years) 30-59 18 18 (x? test)
60-69 27 29
70-79 21 24
80 or over 1 0
cervical cancer 27 31
lung cancer 20 25
Ty T— esophageylk cancer 13 12 1S,
e mammary cancer 5 3 (x? test)
cancer of the uterine body 2 2
others 21 17
I 13 22
11 16 18 :
Stage i 33 31 G est)
v 15 11
others 11 8
0 36 37
Performance 1 39 39 NS.
state (PS) 9 11 12 (? test)
3 2 2
- yes 12 19 NS.
Complications o 76 7 (x? test)
3,600-3,999 2 2
4,000-4,999 16 19
g jB_gtggﬁgre 5,000-5,999 21 24 NS,
1
Ccolls mmy)  6,000-6,999 21 19 (U test)
7,000-7,999 23 14
8,000-9,000 5 12
Duration of 4-5 39 40 NS
radiotherapy 6 29 35 (U test)
(weeks) 7-8 20 15
Totald 36-49 28 28 NE
otal dose . i .3
(Gy) 50-59 36 43 (U test)
60 or over 24 19
Area of -150 25 32 NS
irr‘,adi::.tion 150-224 16 16 (U test)
(em® 225 or over 47 42
Total number of cases 88 90 178

71.1% (64/9061), BBHHETREDHIED, Z BN B¥0367.3% (37/556) &, 40Gy K5 & RAHET 4
73.8%(95/8847), L BE2372.2%(65/9041), RS BEDHETZIHIEICHVCEHERIRDL
BT 4 BBROYIEL ZEENTT.A% (48/6241), L nich, EEHRETXL, o7 (Table 5-3),

SERL 24 8 A25H (99)
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Table 4 Patient Characteristics for Safety Evaluation (208 cases)
: Statistical
Variables Z group L group )
analysis
Sex male 46 46 NS.
. female 60 56 (x* test)
under 30 1 2
30-39 8
" 40-49 16 11 NS
ge * N
(years) 50-59 18 2 (x? test)
60-69 35 33
70-79 26 27
80 or over 2 0
cervical cancer 34 35
lung cancer 25 28
. esophageyk cancer 16 13 N.S
Niag S.
Diaguoses mammary cancer 6 4 (x* test)
cancer of the uterine body 2 2
others 23 20
I 17 23
| 18 18 -
Stage 111 11 37 (2 test)
v 19 14
others 11 10
0 40 43
Performance 1 49 44 N.S.
state (PS) 2 11 13 (x* test)
3 6 2
(R yes 17 22 N.S.
Complications - 29 80 (x? test)
-3,599 1 3
3,600-3,999 2 3
4,000-4,999 18 20
WBC before 5,000-5,999 25 27 NS
adioth ' i PR
T ealls fmessy  6,000-6,999 23 20 (U test)
7,000-7,999 25 16
8,000-9,000 6 10
9,000- 6 3
4-5 46 43
Duration of 6 36 38 NS
rﬂ?‘l::ilﬁsw 7-8 23 18 (U test)
9- 1 3
Dogaldh 36-49 35 30 NE
‘otal dose - S,
Gy) g . 49 (U test)
60 or over 29 23
Area of -150 27 35 NS
irradiation 150-224 26 18 (U tes
cm? est)
225 or over 53 49
Total number of cases 106 102 208

(100)

AFEREEE #H50% HF8E
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Table 5 Evaluation of Efficacy by Percentages of Decrease of WBC
1) Evalution of Efficacy by Percentage of Decrease of WBC

Trea-

Evaluation tment  effective ineffective total x° test
. group
Z group 73 15 88
after irradiation (83.0%) (17.0%) (100%)
of 40 Gy ‘ N.S.
(%) L group 74 16 90
(82.2%) (17.8%) (100%)
Z group 71 17 88
at completion of (80.7%) (19.3%) (100%)
radiotherapy N.S.
(% L group

78 12 90
(86.7%) (13.3%) (100%)

2) Evaluation of Efficacy by Percentages of Cases with 2,000 cells/mm® or more WBC

Treatment group  effective ineffective total x? test
Z group 87 1 88
&6 98.9%)  (1.1%)  (100%) .
L group 90 0 90 -
& a00%) ¢ 0% (100%)

3) Evaluation of Efficacy by the Judgment of Attending Physicians

Trea- light] ineff %qecﬁtlv;. ran-te (« ’ t&-St "
g ver - slightly  ineffe- fective s etfective
Evaluation tment o groctive  effective effgctive ctive  total orebetter Utest  hetter
group evaluation) evaluation)
Z group 19 50 9 10 83 78.4%
after irradiation (21.6%) (56.8%) (10.2%) (11.4%) (100%)
of 40 G N.S. N.S.
C%g L group 17 47 16 10 90 71.1%
(18.9%) (52.2%) (17.8%) (11.1%) (100%)
Z group 20 45 13 10 88 73.8%
at completion of (22.7%) (51.1%) (14.8%) (11.4%) (100%)
radiotherapy N.S. N.S.
(%) L group 17 48 15 10 90 72.2%
(18.9%) (53.3%) (16.7%) (11.1%) (100%)
Z grou 17 31 9 5 62 77.4%
§ ke st P on%) G00% a48%  6.1% 000 ws ne
radiotherapy Lgroup 10 27 4 4 55 67.3% - -
(18.2%) (49.1%) (25.4%) (7.3%) (100%)
Table 6 Effect on the Radiotherapy Regimen
continued with 2
treatment ac - F suspended or I . x*test
r;?éﬁgn p]li(g}}gd l:;%?:g:g discontinued total (accomplished)
Z 8 0 3 89
ST (96.6% 0%) G.4%  100%) .
L 90 0 0 90 =
T s %) © % 0%
7. BEHRAEETE~NDHEE FlFE® btz (Table 6).
L 3906 b £ M B AR Ia B % 5HE® b 2% 3. BIfEM
TECORI L, ZBTEETE D L89%I486 Z BFX10651 6 il 2 5 Fifk, BB C—3%T

BT, BIMERED O i b ERE Y T L iERIA 3 582, Al-P, GPT 0 L&, HHEAo R (3
PR 24 8 A25H (101)
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Fig. 1 The time-course of WBC, neutrophil count
and lymphocyte count in complete cases
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Fig. 2 The time-course of WBC, neurtophil count
and lymphocyte count in caes with large area
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fEROFERIZX b, BELPIEUEMR, 45
BENED LRI 1HTH-T, B - BIEHE -

RERZED bRl LFlic>\WTik, REBREH LD
BYE M I AR TH - 7o (Table 7).

9, BiiEREE

Z BETIEE S L FHl & iz b o 1R 106415 10041
(94.3%), RHIERETH A - 461(3.8%), Hatk:
RIS D 1 261(1.9%)TH » 7. LIETIX102

HBARERSEE #50% #85
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Table 7 Type and Incidence of Adverse Reactions

Treatment group Z group L group
R Severity . mod- N : mod- .
Type mild erate Severe mild erate Severe
skin eczema 1 1
disorders rash 1 1
gastro-
ntestinal " ~
systam nausea 1
disorders
liver Al-P elevated 1
disorders GPT elevated 1
injected redness 1%
Ellits%r ders redness swelling 1
induration e

musculo-
skeletal arthralgia in the 1k
system left shoulder

isorders
body as a
whole- edema in the left 1*

eneral upper extremity (mild)

isorders
No. of episodes of adverse 7 5
reactions
No. of cases with adverse 6 3
reactions
No. of cases examined for adverse 106 102
reactions
incidence (%) 5.66 2.94

*: These reactions occurred in the same case.

Table 8 General Safety

Treat- Moder-  Moder- ) 2 tegt
ment Safe ately ately Unsafe  Total U-test safe)
group safe unsafe i

Z group 100 4 2 0 106
BT 04.3%) (3.8%) (1.9%) O %  (100%)

N.S.
L group 99 2 0 15 102
EOT @11% 0% © % .0%) 100%)
Table 9 Usefulness
Utility rate 2 test
Treat- s u H d .
Very Slightl (“useful” or (“useful’
ment useful Useful usgefu]y Useless  Total batter U test or better
£TOUD evaluation) evaluation)
20 48 16 8 92 .
Zgrowp 51779y (52.2%) (17.4%) (8.7%) B35
5 al N.S. N.S.
1 45 21 7 | y
Lgrouwp (19789 (49.5%) (23.1%) (7.7%) 69.2%

R 24E 8 A25H (103)
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Blidh M4 & 5Hl & i b 0p399% (97.1%),
BERETHD . 261 2.0%), BE&Tlhv 1
#(1.0%) TH - BRI AEEIRD bRl
hrw 7z (Table 8),

10, BRE

ZHECIEDTHMB &S i b D ix926H
20680 (21.7%), B 4861 (52.2%) T, HREL
LOBFRAERIAT3.9% THofc, LETHEBDTEHE
AL EHE & R b 091614184 (19.8%), &
F 4561 (49.5%) THAL EoBFHEIL69.2%
Thote, ZEHILELVERENE - T
HMCERERRD LR o7 (Table 9.

IVv. # %
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O &oE LTHMEKRBA RSB, ZhiiBa L1k
RO LB A RmieiR & LTk
FHRAThA TR RTELL, Fi, B
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LIELIXER B E | SR THELDY, B
BOKIED D ITEETEOEFE Y KRB S h
5L H 5,

HE, BERROMUER Y2 v e -2 T 5R
FELT, &£ 2w =—F#MAT(CSF pFAE?
Eh, REFITEMCESE S h-4% CSF 2
DALEEFREE S BUR RGO J M BREA T3 L T
JGHLL S ET5HA 90 ThbhTWw5,
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FRTH R fThhTE D, Z-10012 2 0
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Z-100D BB B B 3 o i SIS 1A BB o0 [ I R
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LT, Z-1000 2, 10, 20ug ®A 2 @ EIc X 5=
BB XD vy FRBBER S, 50
FER, 20ug B 5 iR b 5\~ B MERED IEI/E
PR SR, Z-100D0EFREI20ug L ETH B
ZEAHER I hi?, BIETERR T, Z-100
OF 5o ERK A BRIR S — R O HUE e X
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O, Z-100 20, 30ug, A 2 BIF5BF - NFEIE A
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WERSEFEE TR D o7, ¥, HMERMOH
B2, SsELfI178%1 (Z #8844, L FF9041) 1=\
TR0 EBEOEHEORICERED bRE
ots, Lnl, KBHEA5X15=225cm?Ll k)
DIEGIOB ST ZHENLEL Y, gmEkEo R
DNl Eh, MBABMAEH 2 HE FBHETH% 48
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cm?l ) DFEFIT Z- 1000 R AED b G < Tt
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