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e L2200 BILA LD BFEIZBWT, &
BB ¥St OB E L L.

SMS. 2P (338{LA PO > F 7 L 89 (¥SICL) %
BRI & 3§ AEIERESFAITSH ), 1989 125
ET, &512 1993 FAKRETEFEmE L TERRES
n BELFTHR 11 AEICBVWTHRSATY
5. KANZDWTIE, EEB L OKEZ PLICER
RRERDSEMS N7, 1|22 h 1.5MBgkg UL L
DFRE5ET, #80% DEFIFHHT 23R H52
oo, BREMEE Z22EWERALED LT,
SRR E LTRSS L URel RSN,

DED LS A ETORKRERICEDE, BN
5 Raik% (Table 1) (2B WT, FRL4E9 A0 HB4E
12 Bl T N AHRRABREERL, £0F
W, eI OV TEEL 7-.
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DUF I A ERCEREEEL, KRERORS
#HAL L CEL 3N EOETEEIFINS BE

Table 1 Hospitals involved in the study and principal
investigators
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Table 2 Summary of patient details, treatment, assessment

. Age Tumor  Number of Pain Medication Treatment Dose  Assessment
Patient (Y) stage metastasis duration for pain for tumor (MBg/kg) (weeks)
KT. 79 terminal ~ Superscan 13 months Ap. Radiotherapy 22 12
Hormone
IM. 79 13 40 months  Narcotic Radiotherapy 1.5 8!
Hormone
HB. 79 20 24 months Ap. Orchidectomy 22 12
TUR-P
K.K. 80 48 20 months Narcotic TUR-P 22 4"
Ap. Hormone
H.J. 70 25 unknown Ap. Orchidectomy 2.2 0
Radiotherapy
Hormone
N.T. 84 terminal 15 2 months Ap. 2.2 12
HY. 72 21 6 months Narcotic Orchidectomy L5 x4
Ap. Radiotherapy
Radiotherapy Hormone
MS. 60 terminal 17 8 months Ap. Chemotherapy 2.2 8"
Radiotherapy
TY. 58 terminal 26 6 months Ap. Orchidectomy 2.2 12

Prostatectomy
Hormone

# Lost to follow up after 10 weeks

Ap.: Antipyretic analgesic

#2 Unassessable due to complication of infection disease after S weeks
# Operation due to spinal cord compression after 3 weeks
# Operation due to right femur fracture after 2 weeks

* Patient couldn’t visit hospital due to some pain return after 10 weeks
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ERREL. 20 EKMEO b O, i, HRL
TWAIREEDH LM, #Lhoh, B,
T, BURRFICEELEHEDOHL LD, FD
fi, FIREDPARRERICABE Y & HIHT L7 BE R
L7z %k, ABREBINICARKBROBN, NE
F+aHBEL, TXTXECLLIAELHL.

2. ARE

KA, 154 7V 4mi & ®¥SiCl, %, WEHR
2B\ T 148 MBq & LK IESTHI (pH4~7.5) &
[PRQVASEVE PN 7SS i i UR i Ry (AR

3. BERAESSUHBEEE

®SrCl, 13 1.5 F 7213 2.2 MBg/kg % ERAIC 1
Bz 5 S h7z. TSANIREIT S TWiciEHE, &
Al F 4K LA2% 30 BUWICH - &G
BTN IGE, EEWR LB, B
RSN DDHREFE LIz, AL LA
HHQEAE L TARRS 2 AL DIk L
1z,

4. BE REEBSLUVXZDOHE

() RNENEE (b2 ) 79 R, RpFEEE)

R, £MmB & CMEIZ2OWT, JRIGER
HB—EERIR L 720 DIZDWT, ¥Srimh ik
YFL—varhryTRHELL.

Q &%

AEE G OO B EAER RO, QN
ANV H A ORI BEL, 5% 1288F
TOQRMKAE, @IEFHRE, OEILFIRE
 EHMIAT o 72,

G A%

AEF5HI2 S 5% 1288 F COHEMFBA O
ERIRDL CERI G, R, g, R O
RERE L), QFBORES L U QOL (MEIRIK
B, 25KE AFORE, f50EE) ¥ EY
WICEZ L, #AthoERIZO X, $o7-
BOLRW[0I»OHBEV[4] FTSEHEDOA
I 7 TR L 7.

5. HES LUK ETTM

OB

FREEBRFAHEB ICOWVWT, BEHIETEY
ZWLEHORED LNIZHHIZOWTIE, £hE
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Fig. 1 Plasma clearance: % dose n=6
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Fig. 2 Cumulative urinary excretion: % dose n=6
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Table 3 Grade of hematological toxicity

Grade 0 Grade | Grade 11 Grade I11 Grade IV
Hemoglobin 211.0 10.9-9.5 94-8.0 7.9-6.0 =59
(/b
Leukocyte =40 3.9-3.0 2.9-2.0 1.9-1.0 =09
(X10%ul)
Platelet 210.0 9.9-7.0 6.9-5.0 49-3.0 =29
(X10%ul)
Table 4 Hematological parameters regarded as abnormal
P Hemoglobin (g/dl) Leukocyte (X 10¥/ul) Platelet (X 10%/ul)
atient
Before After*  Judgement* Before After  Judgement Before After  Judgement
H.B. Gradel Grade 11 NC* Grade 0 Grade 0 1 Grade 0 Grade 0 2
(10.2) (8.8) (16.6) 5.9 (46.4) (344)
K.K. Gradel Grade 111 2 Grade 0 Grade 0 1 Grade 0 Grade 11 28
(10.1) 19 (7.4) (8.0) (12.0) (6.0)
HY. GradeO Grade 1 NC Grade 0 Grade 0 3 Grade 0 Grade | 3
(11.4) (10.8) (7.2) (1.5) (10.5) (7.6)
M.S. Gradel Grade 11 4 Grade | Grade 11 4 Grade 0 Grade 0 4
(10.6) 9.0) 3.2) (2.2) (18.4) (11.8)
T.Y. Gradelll Gradelll 3 Grade 0 Grade 0 NC* Grade 0 Grade 0 4
6.3) (6.6) (12.4) (8.6) (40.4) (23.5)

NC: No abnormal change

* The lowest value during assessment was selected.

* The five categories of the causal relationship between before and after the administration of ¥Sr were as follows:

1: None 2:Possible 3: Probable 4: Certain

5: Equivocal

§ Anemia was observed before the administration of *Sr and it became slightly worse 6 weeks after *Sr treatment.
The decrease in the number of platelets may have resulted from complications such as bleeding gastric ulcer and

mild bone marrow supression due to *Sr irradiation.

* The variation was not regarded as abnormal by the investigator.
* The WBC variation was not regarded as abnormal because of the fluctuation during a pre-study assessment.

&, B, FRMOREFMTITo 7.
M. SHERRE

1. JRAER

HEREIEI R 9Bl BE I, ¥SICL ARG Shi:
(Table 2). fF#G 58~84 KT, TRTHIMRES
EEHITH -7, WHHENOBMEREIL 3.2~16.6
(X10%ul), ~NEZOY HI36.3~12.6(gd), I
IMREUT 10.5~54.4 (X10%ul) TH-o72. 1.5
MBg/kg %5 2 l, 2.2 MBq/kg 7 Bl & %5 &2\ 1R
Nhdoi:.

6 BITHRNBREDORE AT, 2 FINHRE

W, KBEEEITE & OHRARAEIR D 7 O B n i
WCFERPREIT SN, B0 E, SRS
7o, 5% R BEFTRECBETEDIT 40
Td o7z (Table2). 16, 10:BLENRSZZ
¥, HEESEN L Rol 1 BHUIEA DR
L, k2R 2y, HETOHEBRYHE
L, frEs . 180 SEEICRES L Ok
BRASERFAE L, LRBROFMAGEL ko7, F
MESF I 2BNIEREHTDHIZOWTFRMEL,
DT HNZDOVTIE, HEDHOLNIHEESTITO
Ty EOE, wet, A, FRMOFMb
WHE L.
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2. RREHRE

() MmeErY7IvA

RENZ, EERIZEACMEPICHEREL, &R
MO L7z (Fig. 1).

(2) Rt

JRAPGEMFIIBEZFICL DT Y IO NIH8

Table 5 Analgesic use before and during assessment
(mg/day)

Weeks after

Patient L. . Non-Narcotic Narcotic
administration
K.T. before 100* 3.0 g**
4 929 0
8 14.3 0 -
12 714 24 ¢
.M. before 100* 120%** 20
4 100 0 0
8 0 0 0
(10) 0 0 0
H.B. before 42.9% 2.9%
2.1%
4 0 —
8 37.5
12 375
K.K. before +41.7* 20
4 214 — 20
5) 35.7 20
N.T. before 92.9*
4 0
8 0 o o
12 0
M.S. before 150* 0
4 714 _ 0
8 142.8 0
(10) 128.6 90
T.Y. before 160.7%#
4 150 _ .
8 139.3
12 225

Non-Narcotic
* Indacin  ** Sedes *** Loxonin
* Voltaren * Baxo ™* Menamin
$ Pentagin
Narcotic
MS-Contin
() Assessment just before withdrawal
+ The dose is the mean of 3 days because the pain
increased intensely during this period.

(x5 %48 BEMECORBMTHGED 2.8~
27.0%), 5% 4 BE FTICREDI Pl S h/e
(Fig.2). WM OER b Bikferaf i3 L% #0H
HNTHol.

3. REMOFE

9 Bl 4 Bl 44%) I2BWT, 5% 2~4 HE
WX CTHEERBNOKFO —RR 2SS A S
N, TOIL2HTIEL - BHIALRA, 1
BlUIFRABRBO AT, 3PNIEMAIOFAIZL Y
B L. ERERIGIBLEM L Y (A & DR
EHD | LHES R B BHICOWTIE
SBRAOBWER L Z 2 Sy, B4EMIE, —
HoOlgHEREZ2, [RAEEESD | &H
EL7.

INA ZIHA id 2 B, FIRREE S B
BWTEEEEHHIRD SN, KL ) RE
MHEFEIN TV, REBRFEHFELEEZ LN
7o, AENCEETLEBbh s EEEE L X
HESI N o7,

MAEFRFREE T, 1986 4F [FEIATALFEHEE:
BRI 0K EEE Y ORIER O EERX
(Table 3) IZfEVy, ZDMBEREEDEELE = 5
L, Table 4 \Z7RT &9 WV ODDRFEELED
AN, 5 PUCBWTI/IREDIET AL
n, 95 260(29%) T [HS»ICHES D | L
ESIN, ¥SriZL B FHMIH EEZ SN, o
BLEM b -6ITIE, BEOMK, AERRE
WHED BIfl, &5 WIAEREED SIS, tHoER
DFEDDD, KL OESEE L2 IHET
Xhhol.

HALZFERIRRAETIX, ALP, ACP, LDH, PSA 7% &
DIEHTEELHVBALND, ThHIRIZEA
ENEEEEE D LCIIBREDIEEL L2 S
HEATHY, et LTIMEIIL S 2o 7.
BIE T FELBLATICIEE L REB 2 2 61d -
720 1 BUEKRBEE B34 Bme & TRk,
FHBFB L UM HOBETIHMIC X 2 BifHEST
L, FFEE ET L THFAETI0ABIZETL
7o, FAZBFOREEISREORMIC & &
fLL7-dn Sz, 16, RE - FPRkEs
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Non-Narcotic
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= ] EIM
Before - e
= 2 8Nt
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10 00 10 20 30

U/Week

Fig. 3 Analgesic use during assessment: U/Week.
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(1) SEFEA O FIRR

iR E L2 78IcoWT, 5818 LU0
5% 12 BE TOMAIKR%E Table 5 (2w L7z,
CITHWAERE LR, S nBoaEHE
HED 1 47 YOFETHDL., Tz, WR7H
TOMHEDFYOEILE, FED L UIERES
2 Fig. 3 \IRL7c. BREIXMS IV F VDART
Holzht, FEREMSEFMANL, fER, REICE
HHWELLD, SEFOIBOFHEY 1 BiL
U) ELTHBREL-EXEETL, 1 A& U/
w) & L7,
MEXFEHLTWZ 2680955 1 FliE, &5
BRREFPAE L o7z, E61, £FlicBWTEE
FHRIOFEHEDL R L7z, 28I B WV TIdERA
PELIREE B o7ehs, o s FITidEUERA
DFEREIEEML 7.

Q) EHEBLIUQOLNYE

IR IARR O GH 6 Bl BV TH L 22

L, 1 BlicBwTid2aa7 EdELs eh ol
A, ATTHTIEIHEENALNR, FHRIHEN
QOL 2t L7z (Table 6, Fig.4). 2HliZB VT
(&, ZOSRNEIGBISAT TR L7225,
D 5 FITORRIFHIRIL 4~ 108 (F¥ 78) T
Hot:.

5. ¥EFHME

(1) #IGLERE

B EAER S & I R A B O &AL
BHOHNTD, WFRLEKR ERMEZ (, &5 L
729 Blepl TREMICHEEIR 2w EHIE S R,
2 H % E

x5 & Lz 7 BleflT, s$EFERlE LTHER)
Tdh b LEHli & N (Table7), 2B TIdEHEHE <
HEL, EWHUELFMS NAEI100%, ED
29% Tdh o7z, EHROLE I, £ QOL DI
BICHENALN, BEOHSAETEIHER LI
bdhol:. FEEWMREIZOWTIE, ALP, PSAA*
BERIET LBIL Ho7ohy, RFNERT LD
DhdH D VITTREY B L 72 b O hHE I HEET
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Table 6 Analgesic use and QOL during assessment

Weeks after Analgesic (U/W) QOL score
Pati - ;
atient administration N, NNa Pain Slee Gen‘er.al Appetite Mood  Total
condition
K.T. before 14 3 3 2 2 3 13
4 6.5 2 2 2 1 2 9
8 1 2 % 2 1 2 9
12 10.7 2 2 2 2 3 11
M. beofre 7 14 4 3 3 3 3 16
4 0 7 2 2 3 2 2 11
8 0 0 0 1 3 2 2 8
(10) 0 0 0 1 3 2 2 8
H.B. before 8 3 1 2 0 2 8
4 _ 0 0 1 1 0 1 3
8 53 2 1 1 0 2 6
12 53 1 1 1 0 1 4
K.K. before 7 *2.5 3 2 2 1 2 10
4 7 3 3 1 2 0 1 7
) 7 5 3 2 3 3 3 14
N.T. before 6.5 3 2 3 2 2 12
4 o 0 1 1 1 1 1 5
8 0 1 1 1 1 1 5
12 0 0 1 1 0 0 2
MS. before 0 31.5 3 1 1 5
4 0 20.5 1 1 1 . . 3
8 0 34 2 2 2 6
(10) 31. 18 3 1 2 6
T.Y. before 75 3 2 3 2 3 13
4 . 7 2 1 2 0 2 7
8 6.5 2 1 2 2 3 10
12 10.5 4 2 4 1 3 14
Na: Narcotic NNa: Non-Narcotic

* Voltaren was administered only 3 days before injection, because the pain increased intensely during this period.

MEEZEO LMY, [EKRoWwEVsA LN,
[HREXLEE LR Zo7], [QOL £fkhL
ganr], [BEVERSGEHLELIFOHE
»2H, BRATHS LFFMEI NI

6. TEfIERE

LM. (79 /%) HBISLARIE B EFE 01

i HEHAE

BREL X URE

R 1410 BEL Y, PHRESEEHEHD
0. FEL24E 1026 H, RIVBRBLZR SN
FR3FETAIBEIDFERIFE2A21HETH

5HE BT 60 Gy & ok NG T L7z, TR
SEEMD L) AR TELE) LY, BB
SUATHOML WiEEL T BAR. TS F
2R 16 BEY YF 77 412T, KoM, BEHE, 1L
B, WEREEEEOBERBEERDL. Ak
B, MSIvF>, u¥xv=y, A5V VD8
FRIZFEA L TWD, ATT7 408 L VFAD
ARGV AN

BEBLURS

TS 453 A 3 HICAAIH 1.5 MBgkg % #Hiik
Wix5 L7z, k5% 4 BEICBFEEZE) ERD
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Fig. 4 Total QOL score.

Table 7 Clinical efficacy at each dose level

Number of case

Response Dose level ~ Dose level Total
1.5 MBg/kg 2.2 MBg/kg

Dramatic

improvement 1 1 2
Substantial

improvement 0 5 5
Some improvement 0 0 0
No change 0 0 0
Deterioration 0 0 0

HEAEIL, VeI UHECLIDEBEL. [
FRIC SR ERRROEL - B ZO 6N, A%
B THR LY S B To /2. 5% 11 HE»
L [HAAZVLELTAM LV AAPERALN
% | IREED O 15 A4 \HTRIER(ZERIR L, 8.:AHE %
HETIE, BB L OETHROERIITEEHEL
7o, AEIFES5HTBELS, OF V= UHPREL
%0, M BE»SRIMS IVFUHBRELLR -
7z, Z0#%TEBITIIA V¥ Y BB TERN
ar b= ENRTVEN, DR, ZEICARELE
% o 1 (Fig. 5).

7. BEBORKRE

4E, 1.5MBg/kg 7213 2.2 MBq/kg D 2 ¥
DRE%E L CRRIRABRICERA 7ZH, BHEFIC
£, 1.5 MBg/kg x5 8 TH 5% O HF 5
NI NBIDRE o T27z0, *atFHR R

32 % 3 5 (1995)

Pain score ——

4
3 - Yoaa e i we
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1

osegon i.m.
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! L 1L 1 (i |
T T T e ¥ T T 1
1993 March 3 9 1316 April § 17 20 May 10

Fig. 5 Clinical course of patient .M.
I.M. 79 years: Bone metastases with back pain
from prostate cancer.
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7z,
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BRI TCH# N & B S MBS a3 % 4
BN, ISR BRI [
BRCIHCE D V) BRRIIDHIGFCE 2.
LA T, 1) BREBIAALIEIRICEMRK T 5,
2) fEE MM T 2P RANRTH S, 3) K
IR RA T 5, So&MtrimsiE, +5
BRRICHTREE 22 5. SHIZHDE, KLY,
KRB BME LT, 2P YEBILEW 15D,
BIL, %Re, MY FORKICHDOHRED H DA, F
AR BARO LA F—55, HYHFHHER,
MEFEHEEDO AT, RS ERTHIZEELR
hoz.

®Srix, AT ARILF—146MeV, HEEFPOK
AKAAE 8 mm, PEFEMERIK S1 HOHM B
BB TH ), BEHRREE L TERCHF L
5T 5.

HIRMICIXS EN/oosrid, FRTHH ALY
7L LHPOEE R R, ERL,PIEIRMIZEIC
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T D, FLUAOHERIZDA L 72 ¥Sr DF) 90%
R OHE S, BE»L L ELHERS R
5. BRHMOTHEL TV A BEBHmERTIE, #
FHIHRTHERIIRIATH, LirbRYRHRE
Fahs, LHoT, BRNORSHROZE Y
Bz 5 2 EHTE, Lod, REITIIE
FRMICLELGEFRPBG O NS, BRE
HTOHEIL 6~61 cGy/MBq ((F¥J 23 cGy/MBq)
EHEESN, THIIBMTOHBENIZIZ 10 f512
ML L, CoOBIEFENAEFTHLO. £
72, BNOR AKRRFFIEREAEIC L ) E
0 90 HEIZBWT 11~88%), SBDILATY
WZEWEIRFRDE 2 B Z EHURE N7 (Blake
5, 1986 4E),

FEHEBOHAL, 1) EEOEF I B
FERRCF DM L 2 MRS, 2) BHOR
X ) S N RRME L 58, B, B
BN DOIL AR, 3) B O DH 5V IdHE
BIC X 2 HAoMmEE, Mm%, sHEoEa.1css
EEZ LN TW5S (Twycross R, 1983 4E)'0, KAl
DSFEROBF & LT, 1) RRWEICRET
DM 2R 5, D YUEEBIERIC LY, E
BORFEI R T 2 MEOEBE B sE 5, 3)
BIEWEOBEIRT 2, EHhEZ LN TWVD
2%, WIEDOEZIAHLAITIE W,

A OBERMBEFIZBWT, ZhETOEET
EID a2 > s a—uh+ 5 Thh o FRLIRES
RO L, ¥Sr A TdH 5 SMS. 2P % | o
HELZ. ZOE, FloBsh-76&6T
SERMR LR,

SEIR AN R & BFBINCFEM S 5 Dk EE L2t &
ADOERE, EMAIOMFHAE, QOL DL X)L & A
a7ibL, BEOKBHRASEL LD D, &
ERH LERRAVERMICHIZ 2 TV, 5HiHROK
HHOZLZEET A2 L1ck by, EHTELE
RO EER S,

SEFRAOEHEICOWTIE, BEOLEBKE
EVIERENS, FEAYEL THE L ICHEFA
AR SELIEIIR#ETH o, Lo T,
SEFRADEHEDOEINL DV ERDEROLERE %L

FLIRKMLZWEAEbH LD, ZOLI)LHER
WBWTHRAREERA L TE), FICREDOL
EY Ll hoBlDdbsb ik, KAIOERDE
YR LTWA EEXLND. EROWER
A DIEFIZ L > TR > TV, FHAD
BRUIfEY, BEIR - A - 25 KEEEELT
Wa ki, KMEHEICBT S EED QOL %
B2 LT, FHEOBEHEFEETHLILERL
TWw5h,
SRR, 12 BMTHREIEHRL, 4~8
B EFLE LT %) OEREEDRIED S
iz, THRSETOHE L IZIZFRCHERTH S
A%, ZHROFHHAMIL 4~15 28 CFH 6 2°B)
EVH BT L, HMPICHBUERORED
m¥ 26055 711% A bh, SHRIEFN*ERD L
B 5.
BEERICAHDOBIERHIZO O o2
B, 4% IZBVT, 5D 2~4 HiRIZ, —KFH
REFRDWEEN A STz, BUE T TOHNOBERK
EETHRBOMEIDHD, Tk —RKH%
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Summary

Phase II Clinical Trial of the Radioactive Strontium (¥Sr) Chloride Agent,
SMS. 2P for Pain Palliation in Patients with Prostate Cancer
with Bone Metastases

Yoshiko KiMmura*, Ken HaMaMoTo*, Kenzo Suzuki**, Kunihiko YokoyAMA***,
Kinichi Hisapa***, Kanji Kasaci****, Junji KonisHI**** Yuichi ICHIYA*****,
Kouji Masupa***** Atsushi Kuo® and Kanji Torizuka*

*Department of Radiology, Ehime University School of Medicine
**Department of Radiology, Tokyo Metropolitan Komagome Hospital

***Department of Nuclear Medicine, Kanazawa University School of Medicine
***x Department of Nuclear Medicine, Kyoto University School of Medicine
**x%x Department of Radiology, Kyushu University School of Medicine
SDepartment of Radiology, Keio University School of Medicine
*Fukui Medical School

The phase I clinical trial of a strontium (*Sr) chlo-
ride agent (SMS. 2P) was performed in 9 patients with
painful bone metastases secondary to prostate cancer.
After an intravenous administration, ¥Sr circulated in
the plasma and was rapidly cleared. Urinary excretion
varied widely among the patients. No serious acute
side effects were observed. A mild transient increase
in pain was reported by 4 patients 2—4 days after ad-
ministration, two of whom complained of mild nausea
or vomiting. All symptoms improved and never be-
came a clinical problem. There were some abnormal

hematological parameters. In particular, a decrease in
the platelet level seemed to be a marrow suppression
due to ¥Sr irradiation. It is difficult to discriminate be-
tween the effects of *Sr and the progress of the disease
using tumor markers. The pain level improved within
2 weeks after administration and the effect continued
for at least 8 weeks, which improved the quality of life
for these patients.

Key words: Strontium-89, Pain palliation, Bone
metastases, Prostate cancer.
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