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) > %@ (NHL) 18 f5l, %8 §6 & (MM) 11
fl, FEHEHR 48 1%] <, MIBG [ SPECT #
GEIEGTIE~ 31 [ TH -72. NHL 5 & 8 MM
oAbgEE, Table 1 (733 2 & <, NHL (o
+7% ADR #4413 3 @fic — ¥, MM Ttoth
T 4 EEIC—BEfT - 7. £7-, ADR fhaa
150~550 mg/m? < 3 ¥ 329.3 mg/m2 (NHL g3}
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Table 1 Chemotherapeutic regimen of non-Hodgkin’s
lymphoma and multiple myeloma

< Non-Hodgkin's Lymphoma >

COP-BLAM Regimen

Cyclophosphamide ]
400mg/m' DIv
Vincristine '
Img/m* v
Prednisolone —— Next cycle
40mg/m’ PO
Bleomycin 1
10mg/body IV
Adriamycin 3
50mg/m’ v
Piocarbazine —_—
100mg/m' PO
1 10 14 22 Days
COP-BLAM Il Regimen
CYCLE 1 2 3 4 5 6
ey r—t— —— — —— ——
WEEK 1 4 7 10 13 16 19 22 25 28 31 34
PORTION A B A B A B A B A B A B
Portion A Day 12345 Portion B 22
Vincristine 1mg/m* - - Vincristine 1mg/m* 1}
DIV 24hes DIV 24his
Bleomycin 7T 5mg/body = =+ = = =
DIV 24hrs
Cyclophosphamide ) Cyclophosphamido [}
350mg/m’ 350mg/m’
DIV 24hrs DIV 24hrs
Adriamycin 50mg/m* |} Adriamycin 50mg/m* }
DIV or IV DIV or IV

Prednisolone 40mg/m* § § § § 1§ Prednisolone 40mg/m' § & § 4
PO or IV PO or IV
Procarbazine 4 4 4§ ¥ Procarbazine
100mg/m* PO 100mg/m' PO

L A |

< Multiple Myeloma >
VCAP Regimen

day 1 2 3 4
1mg/body IV 1]
Adriamycin 25mg/m' IV )
Eyclophosphamide 100mg/m' PO 4 4 1} )
60mg/m' PO} ] ) ]

Vincristine

Prednisolone

Repeat at 28 davs

2. 5 &

MIBG (> SPECT ##5 3 HpifL » 3 — Fifi%
#h5 L, REGH#IRE v 121-MIBG % 111 MBq
(3 mCi) #7%: L, MIBG :ff5 SPECT &% 20 434%
L4 FEE%ICE =2 ) 2 — 2 & 335 L PRISM-
3000 (PICKER) (o THuff L7z, #IHif% L 4 B h9
% OBIEER 5 bull's eye Hhic kS &, AL
OERWHLE(WR) 2HH Lz, oW
ISElE Dol T— 4 o EE~ v 72 R
L, MIBG DL~ DH Y AH D+ 2 FEHE{R
Ex FHH L L, ADR 54 F OB Y ARE T
$EiEk (extent score) & 4B D EAELEE (severity score)

31

% 9 1 (1994)

FRM L. £, @EFFERHICOT 2 -KERE
1FL, FfEusheEsh L 2208 AE (ejection fraction;
EF, % fractional shortening; %FS) # & H!L,
MIBG 0> SPECT 755 £ 6, iU 727 i & Jedichiat
Lic. —#o R Tt 24 Refi s v 2 — X %
W17 L, AEAROF Iz > TR L 7.

L. # =2

1. @%#0 MIBG KOG

fdews N 1S Bl oFERIAY e 76 uptake % fRET L 72 45,
MG, BiIEE 78.246.9% (SE¥y +2SD), {lkE
85.9+6.7%, @ 74.5+7.8%, FHhE 77.4+7.19%
FHRTRORR Y RAADR T 2RO . £, &
4F & T 13 FiTEE 79.0-6.839, ] BF 85.4+-6.42%,
thim 73.4+5.87%, ThE 76.5+8.17% L@ r T
BT IALDEKT 2D /.

2. MIBG #)i{i{gds L VBEB DT

MIBG ¥t Tl YV AAD KT 7212 K1H &
BT EFNE 18 1] (62.1%) TH v, FEHEHIHER
B 3 T RE 1L, rpBR 2 ], TFHE~OA 2 4,
HBRBE2 ], (UBEL T - 72, [ kkic MIBG
BIEMR TRRAT L 7o, B IAA DT £ 72X K8
RO IERNE 21 ] (75%) TH H, FUEBIHB
BEE T FHREE 134, wfa 3 Fl, TR~ 2
B, BEUEE2H, WEE L FlTh -7 IR EE
EBOETIR, WTFhORER b KIBITHTE TR
BEThHorz.

3. @EH ADR 5L LU KEBH DO WR

D L&

% EBED WR (3194 £1.5% Tdh - 12Dk
L, ADR ¥:58 i3 WR 31.0+154% L i
Efi% % L7- (Fig. 1), £7-, NHLit > WR 24.4+
11.5% ik L, MM g iz WRA4L7+£1529% &
AEICEEE R L7 (Fig. 2).

4. ADR ¥ 58% & UOHRED L

ADR ¥ # 5 & & EF (r= - 0.111) 7 &, (¥ 12
7FS (r=—0.0531) L ofizix A7z FHBEBE R
AoOLNE ol

5. ADR #i#% 58 & MIBG PR & DB

ADR #; 5.5 L Extent score 3 L (X Severity score
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WR(%)
50

|-———— p<000|——j

20 -

6t

ADR(+)
(n=29)

Normal

(n=15)

Fig. 1 Comparison of washout rate between normal
group and adriamycin administration group.

WR(%)
60 r—p<0V0|-j

50

40

304

20+

104

Overall NHL MM
(n = 29) (n=18) (n=11)

Fig. 2 Comparison of washout rate in patients with
non-Hodgkin’s lymphoma and multiple my-
cloma.

Lo fiic#h#Fh r=0.378 (p<0.05), r=0.379
(p<<0.05) L 55 FHBAREHR A 38 ® & h 7z (Fig. 3, 4).
% 7- ADR a5 5H + WR L offjic 1=0.74 (p<
0.001) & A& BB 5 e (Fig. 5).

60-‘ . °

50

Extent Score

0 100 200 300 400 500 600
ADR (mg/m®)

Fig. 3 Relationship between extent score and total
dose of adriamycin.

100
o L]
80 n=29
r=0.379
p <0.05

Severity Score

ADR (mg/m*)

Fig. 4 Relationship between severity score and total
dose of adriamycin.

(%)

70 -

600
ADR (mg/m")

Fig. 5 Relationship between washout rate and total
dose of adriamycin.

6. A=EELEE)E MIBG B R DB
EF (3, ADR ##5 L7-2flT 73.2458% L
EFTh o720, 4 FlLCFEEBRE 24 5 h,
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Table 2 MIBG findings in 4 cases shown hypokinesia by UCT

UCT
Case No. MIBG
ADR EF .
(mg/m?) (%) Wall motion
| 560 80 posterior wall hypokinesis inferior-posterior
2 250 67 apical-anterior wall hypokinesis lateral
3 240 74 inferior-lateral wall hypokinesis posterior
4 350 81 inferior-posterior wall hypokinesis inferior-posterior
Table 3 MIBG findings in 5 cases shown arrhythmia on ECG
ADR

»fase No. (mg/mz) ECG MlBG
5 550 non-sustend ventricular tachycardia postero-lateral
6 350 supraventricular premature beat normal study
7 285 paroxysmal atrial fibrillation defect of LV wall
8 350 paroxysmal atrial fibrillation posterior
9 300 premature ventricular contraction normal study

95 2 filixz MIBG O KIBEM & —FH L Twik
(Table 2).

7. EHOBEEE WR & DR

WR L EF (r=-0.0496) % X 8 %FS (r=
—0.041) L ORlICIZE E BRI ED b
Mmoot

8. F¥EIkL MIBG FRR O L

SPITAEIROMBELT R S H, 55 3 fHlic
MIBG kiftg#% 8% 7= (Table 3).

9. TI.% SPECT FRR

MIBG Jii 7 1 B[ Ai# 1 80 T1.0 5 SPECT
& THIAT > 7en’, RBHRERDIERT 2 LR
ol

IV. fE #l 2 7R

KEF] 50 64 5%, ik, 19884 X b ZRM-ERE
EOBMWIC X v, VCAP #i:ic Tiape. ADR &
BER @ 550 mg/m? ¢, L xa—Kic T EF 3
TTREERTHY, ESEEHRELED LA
hote. 24 BEfA L 7 —DERICT 2 Bk (HIK
%) B L OHERFHEOESME R, Zhicfhn
BESHIE L. 2 D7 mexiletine 300 mg/day
PR LIZLZS, BIRICEZ562FBALR
HikL7, Zo 10 HHUERE =% — T 0B

AN R o7z, MIBG (5T FHEED & hfkic
T CRIBGE RS, WR 3 64% LytiEL Cuviz
(Fig. 6).

V. ¥

MIBG (3 NE &[] B D By C 28 it A 0 12
WYyAEND LI CTwb., —Fb, neuronal
uptake-1 & REBh#f% & A L C Q&R O NE
JP R/ INENICH Y 3A £ 41, exocytosis (2 & b fi
ShABFENREZLRTWSLLZD = f-w,
ML DR A, IERBLD A E, FEIRABLO R 75 &
TMIBG v v F 7774 B fTbh, TLH0D
RIBIC SRR OB G AR S h T 587,
—%, WEMRENEE, FCEMEY v ETEE
ERVEME LN TN ORMAFREH TS,
Zihix, ADR 2 Sesafiie SR MEIC L %
LIAHBKREL, BEMAROBHICL D Lo oN
ZWSI UL, 2ok diBREEEL VLt
<, BWERORMMRM S EESBREL /s> C&C
Ww5%. ADR itk 5 LEELZD—2TH %25,
RIEZFERFIHMBE T2, NEEOE 24 2
v, 7 7% FUoBREY, fuhBGEMERET, b
NPy st EH ADRIC X B & SO 2 s
ENBLVIHIFO L, 2—R"—FFH A K &
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1-123 MIBG

SEVERITY

PATIENT EXTENT

WASHOUT
Mean

S.D.

EARLY
Mean
S.D.
Fat

NO?.

DELAYED
Mean 10
S.D. 3

ot

NO? ()

A.O.(62) F

Fig. 6 123[-MIBG polar map of case 5.

DT7YV=FTHINCEE LMD pERE XL
hTws. Wakasugi 5319 13, 5 v hDHEERIC
X » MIBG 7° ADR [ffifitiz %t L, ADR n$
H&, #HHBRNCRTE L ORISR O B &
H! L, biochemical marker * L THH Tdh %
LHELTWS. SlEbR DRz, MIBG L
SPECT # ADR # #¢45. U 7= 3 ifi 8% 0 I 35 B
R L CERRRICR L LTRA, 2oFRAMEER
L7, MIBG Bz 35\ T 75% o i il CH
DIAHDIK TR LI ORIBEZERY, F 7 flH xR
2L, ADR #EE#B Tz WR 2B EICE R R
L7z, FLEFRLOHIE T EF ¥ WR offfic o
HERBEFE S Y, DARREFRI TR AL ET S —D
down regulation 3£ = v, NE o turnover ¢
HETL2Z N~ EZLRTE YD, ADR #
B2 0RO Z LB Z - T % ATREME A TR

Ehiz. LaL, SEOEFTROT I —Rd 5
BH LA LVEF gvw¥h b EH@BHTH Y,
LVEF L WR offic #il Bfx v bhish-
7. —%, iz B 5 MIBG O D AR IT
29 fFildh 11 2512 IFIER T v, uptake-1 (3 HERs
IhTwWs 2, ADR#EEICX v MIBG 0w
LSS LT3 0REE, % 9 ZRARIEME DS TT
MBI B 5 = L AR & vz, BERIRAIC IO
EPMETTs3EO0HEEIHEALTE L T,
RERCBIET 5 - Lk VR B bR R T
AHEMEDL B 5. F7- MM B33 5 WR 2 NHL
BEICH LEISTRE R, ZhidfiFE T ADR
BERNE M- & B bh . Olmoss 19
X, 6l ADR .5 FEE (s # 5 & 300~600
mg/m?) (=34 % MIBG 0B RItEx #EL TV 5
#5, LVEF Ok F L7z 5SHlT WR A5 fEZRL
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e LTWs. 2% ) SRR LCREESRETHE,
T .05 SPECT Ot A2 b EELBERT * &
ET L) nEBRUOHEEIFELAV LAH#H
gahkz. L»L ADRRELERL WR BID
extent score, severity score & o [EiZ IE DA A3 3R
dohlz Lab, ADR 3 HEKTFMEIC 2 R AP
BEEZERSETWIAEESRR IR, &
iz ADR ¥# 58 % 200~300 mg/m? L) ki /e 5
L WR $20~30% iz ERT 570, ZoRkER
Db TR E R L T & T WA AJEEMER
b5, ¥, HBEHIEE# 2~10 H) i MIBG
% SPECT #MifT L TWAIERINBIE LA LDz
®, SHEEEPIEICE D ORBEREE S IER
ft+20h, 2FH WR BREFIRICES D,
zhebEAME LD, BIUEES 25 ADR
DBEZ Lo VT HRFNORMP S LEXD
e, %7, ADR B EHERERHFH L 7 iEH
* 5 FIRY, JERRtbosEMES GER S BX
WL BRSNS GERI 9) % 58 @ 7 fEH T ik WR
DA 15 JUE L extent score, severity score T A
WRERZ s, MIBG REFIE & &%k
RBL L OREMEOFEI R I, WR 2370 L
TREBI T ARERC L BES 2 LERLH S LED
iz, S%EMBFEERE ORI, BBy
BOFREK = v = — R AT (G-CSF) & ftf L
7= dose intensity # @ - EHES EW L oo
b5, TORY, BREFED LK FOHREED
BHIRHICX b, REMAEFRO 2 KEDHEED
REARZF/PRICEEDDZ LBV ETHS LE
Zbhiz. UEknzZ ths, ADR o5& (X
VEEFEERETSICHIY MIBG 3 5 H /&
BRELELEEZEZ bR,

VI. #&

1) ADR #5% 3} MIBG TR¥EMNED bH
B (157) Tk, ODHBEIMEFEshTwaic
L2rbb 3 WR BEEERL, R MREE
DHEEVDTRBE -,

2) WR » ADR EEB LB L Tz &
5, WR i EF X 00 D 78 A RE 2 o i

]

=]

31 % 9 5 (1994)

DIELED LEX ORI
3) ADR LfpEEORABFO—KE LT,
RIRAREENEE L TWS Z LR &S h .
4) ADR #EHER I UOBRERDOEEICEL,
MIBG g FREBREICZVE LB Exbh
el

X i
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Summary

Clinical Usefulness of 2)I-MIBG Myocardial SPECT in Patients
with Adriamycin-Induced Cardiomyopathy

Nozomi Nutsu, Junichi YAMAZAKI, Masaki IGARASHI,
Masanori UMEDA and Takeshi MORISHITA

First Department of Internal Medicine, Toho University School of Medicine

In 29 patients who had been administrated
adriamycin (ADR) for the treatment of hemato-
poietic malignancies, myocardial SPECT was
performed 20 minutes and 4 hours after an in-
travenous dose of !23[-metaiodobenzylguanidine
(MIBG). Findings of the myocardial SPECT were
compared with the total dose of ADR, ejection
fraction (EF) and left ventricular wall motion, as
assessed by ultrasound echocardiography. The
mean total dose of ADR was 329.3 mg/m? (range,
150-550 mg/m?2). 1) Although the cardiac function
was normal, the washout rate (WR) of MIBG was
high in 759% of the patients whose MIBG myo-
cardial SPECT showed abnormality on ADR,
suggesting the presence of adrenergic nerve dis-

order. 2) The total dose of ADR was significantly
correlated with WR of MIBG (p<0.001). Con-
sequently, WR of MIBG may be an index which
reflects adrenergic nerve disorder in the myo-
cardium earlier than EF. 3) It was suggested that
adrenergic nerve disorder was involved in patho-
genesis of myocardial complications associated
with ADR administration. In summary, MIBG
myocardial SPECT could be a useful test for
determining a dosage regimen of ADR therapy of
individual patients.

Key words: Adriamycin-induced cardiomyo-
pathy, !23[-metaiodobenzylguanidine, Washout
rate, Ejection fraction.
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