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Fig. 1 Schemes of the segments for grading myocardial
uptake of 123[-BMIPP and 2°1TI in SPECT.
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Table 2 Number of cases analyzed in the 1231-BMIPP study
Total Analyzed for clinical efficacy Comparison
Disease number with.
of cases Rest study  Exercise study Subtotal 201T]2,3)

AMI ( -DI14) 19 19 0 19 (10%) 15
(D15-D30) 12D 10 1 11 (6%) 8
OMI (D31-D90) 20 16 4 20 (10%) 20
(D91- ) 310 27 3 30 (15%) 24
Angina pectoris 261 21 4 25 (13%) 19
Subtotal 108 93 12 105 (54 %) 86
HCM 55 55 0 55 (28%) 50
DCM 19 19 0 19 (10%) 15
Subtotal 74 74 0 74 (38%) 65
Others 15 15 0 15 (8%) 14
Total 197 182 12 194 (100%) 165

D Three cases over 75 y.o. were excluded from the analysis of clinical efficacy.

2) 201T] study was not performed in two cases.

3) Seven cases of AMI and 20 of other than AMI were excluded because the intervals between '231-BMIPP
and 201T] studies exceeded seven and 90 days, respectively.
AMI ( -D14) and AMI (D15-D30): acute myocardial infarction within 14 days and 15 to 30 days after the

onset, respectively. OMI (D31-D90) and OMI (D91-

): old myocardial infarction from 31 to 90 days and

more than 90 days after the onset, respectively. HCM: hypertrophic cardiomyopathy. DCM: dilated

cardiomyopathy.

TAfeny, MRS e & OB 7o B AL 2 TS 0%
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194 (5, NFULHM: 1S3 6, a4l BITH b, 4§
WAL 18~T5 3%, ¥ S4L13iTH 1. bk
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Table 3 Changes in myocardial distribution of 123[-BMIPP from early to late images in the rest studies

Unchanged Changed
Disease . Unjudged  Total
Low or high _— Washout
Normal uptake Washout Fill-in and Fill-in
AMI ( -D14) 1 (6%) 17 (94%) 0 0 0 0 18
(D15-D30) 1 (10%) 8 (80%) 1 (10%) 0 0 0 10
OMI (D31-D90) 1(6%) 13 (81%) 0 1(6%) 0 1 16
(D91~ ) 0 19 (73%) 0 5(19%) 1(4%) 1 26
Angina pectoris 7 (33%) 13 (62%) 1 (5%) 0 0 0 21
Subtotal 10 (11%) 70 (77%) 22%) 6 (7%) 1 (1%) 2 91
HCM 2(4%) 22 (40%) 14 (25%) 6 (11%) 509%) 6 55
DCM 0 14 (74 %) 15%) 3(16%) 0 1 19
Subtotal 23%) 36 (49%) 15 (20%) 9 (12%) 5% 7 74
Others 4(27%) 6 (40%) 1(7%) 3(20%) 1 (7%) 0 15
Total 16(9%)  112(62%) 18(10%) 18(10%)  7(4%) 9 180
Unchanged/Normal: Tracer distribution was unchanged and remained normal. B
Unchanged/Low or High uptake: Tracer distribution was unchanged, showing low or high uptake.
Changed/Washout, Fill-in: Segmental activities decreased or increased in the late images.
The other abbreviations are the same as in Table 2.
Table 4 Changes in myocardial distribution of 123[-BMIPP from early to late
images in the exercise studies
Unchanged Changed Washout
Disease and Total
Normal Low uptake  Washout Fill-in Fill-in
AMI  ( -DI4) 0 0 0 0 0 o
(D15-D30) 0 1 (100%) 0 0 0 1
OMI (D31-D90) 0 3(75%) 1(25%) 0 0 4
(D91- ) 0 3 (100%) 0 0 0 3
Angina pectoris 1(25%) 2 (50%) 0 1(25%) 0 4
Total 1 (8%) 9(75%) 1 (8%) 1 (8%) 0 12

Abbfevia{tions aré thre same as in Tables 2 and 3.

B X OV PR R R O BT A — 0 e A HE T
Liodiz, LBoOH 7 2 v RS <R
Prix, BRI L DIT o7

3. FHDOLHANHDOEL

WHRHCARNC X A 8E (LLF, ABRE) 2
17Xt 182 firh 180 (| (G Htg S hudens
St 2R <), X OATRICAKRE 25 5 i
Shic 2T, FREMIC KT 5 AFO
i & G AL, AR OLTIN A OZEL
A #iEt L - (Table 3 3 X 0¢ Table 4). /A D% 4L
IZOWT D B0 DRFER) iR 4 Fig. 2 12/Rk7T.

LRHRFIC 3\ TAHF A e 5- S iz THD 91 fijh

80 {7 (88%) ick\ T, ARHKIDO LN AiOE(L
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NIFEGNT 9B (10%) DARTH 51, —F, O
JEIC BTt HCM o 55 filvh, “Washout™ # 7=
(X “Fill-in” 23 & B R 7o HE Bl ik 25 ) (45%) &
THD izl U #E Th - 72 (p<0.01). % 7=, #3H]
BOBENE BPEA R HE I h T fio
BAbs THEARE Y & SRIEF A, THD kX
CLHIETETh LT 2H R L OTH H - 12

HEE) AR THD ik T o ARG S e hy,
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Unchanged Unchanged

(Reduced) (Increased) Washou ot

Early

Late

Fig. 2 Typical myocardial images of early SPECT and late SPECT (vertical long) with
123[.BMIPP demonstrating unchanged (reduced and increased), washout and
fill-in.

Table 5 Types of mismatch between early rest images in 123[-BMIPP studies and 201T] studies

Type of mismatch

Disease Total
Type B Type M Type E Type T Unjudged

AMI  ( -DI4) 747% 0 7(47%) 1(7%) 0 15

(D15-D30) 583% 0 1(17%) 0 0 6

OMI  (D31-D90) 545%) 0 5(45%) 0 109%) 1

(D91- ) 646%) 0 7(54%) 0 0 13

Angina pectoris 1 (33%) 0 2(67%) 0 0 3

Subtotal 24(50%) 0 22 (46%) 1(2%) 12%) 48

HCM 33 (73%) 2(4%) 6(13%)  3(1%) 1(2%) 45

DCM 545%) 0 6(55%) 0 0 1
Subtotal 38(68%)  2(4%) 12Q1%)  3(5%) 1(2%) 56

Others 2 (20%) 1(10%) 7(70%) 0 0 10

Total 64 (56%) 3% 41 (36%)  4(4%) 2(2%) 114

Type B: 123[-BMIPP showed a more profound decrease in uptake than 201TI.
Type M: Types B and T were recognized in the same patient.

Type E: 1231-BMIPP showed the same findings as 201T1I.

Type T: 201T] showed a more profound decrease in uptake than 123[-BMIPP.
The other abbreviations are the same as in Tables 2 and 3.

Type B Type M Type E Type T

BMIPP

S

i

Fig. 3 Typical SPECT (vertical long) images of 123I-BMIPP and 20'TI demonstrating
the mismatch between the two tracers in myocardial distribution.
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Table 6 Types of mismatch between early images of 123]-BMIPP rest studies and
late images of 201TI exercise studies

Type of mismatch

Disease Total
Type B Type M Type E Type T Unjudged
AMI ( -D14) 0 0 0 0 0 0
(D15-D30) 0 0 2 (100%) 0 0 2
OMI (D31-D90) 3 (60%) 0 1 (20%) 1 (20%) 0 5
(D91- ) 3(30%) 0 6 (60%) 0 1(10%) 10
Angina pectoris 1(8%) 0 10 (77 %) 2(15%) 0 13
Subtotal 7(23%) 0 19 (63%) 3(10%) 1 (3%) 30
HCM 3(60%) 0 1(20%) 1 (20%) 0 5
DCM 2 (50%) 0 2(50%) 0 0 4
Subtotal 5(56%) 0 3(33%) 1 (11%) 0
Others 0 0 1(25%) 3(5%) 0 4
Total 12 (28%) 0 23 (53%) 7(16%) 1(2%) 43
Abbreviations are the same as in Tables 2 and S. )
Table 7 Image quality of early SPECT with 23I-BMIPP in the disease
(evaluated by the committee)
Image quality
Disease Total
Excellent Good Fair Poor
IHD -
Rest study 72 (717%) 17 (18%) 2(2%) 212%) 93
Exercise study 3(25%) 7 (58%) 2(17%) 0 12
Subtotal 75 (71%) 24 (23%) 4 (4%) 212%) 105
Cardiomyopathy 44 (59%) 24 (32%) 4(5%) 2(3%) E70
Others 10 (67 %) 5(33%) 0 0 15
Total 129 (66 %) 53 (27%) 8 (4%) 4(2%) 194

IHD: lschc;'nic heart (‘iiséases.
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Excellent Good Fair Poor
Fig. 4 Typical myocardial images of early SPECT (vertical long) with 123[-BMIPP
judged as ‘‘Excellent”’, ““Good™ and ‘‘Fair”’, and an anterior planar image
judged as “‘Poor”’.
Table 8 Evaluation of dose of 123[I-BMIPP by the investigators
Evaluation
Injected dose Total
Excess Appropriate Insufficient Unjudged
Groupl <111 MBq 0 9 (90%) 1 (10%) 0 10
Group 11 111 MBq 0 157 (90 %) 1509%) 2(1%) 174
Group III >111 MBq 0 10 (60 %) 0 0 10
Total 0 176 (91 %) 16 (8%) 2(1%) 194
Table 9 Image quality of early SPECT with 23[-BMIPP in terms of the injected dose
(evaluated by the committee)
Image quality
Injected dose Total
Excellent Good Fair Poor

Group 1 <111 MBq 6 (60%) 4 (40%) 0 0 10
Group 11 111 MBq 117 (67%) 45 (26%) 8(5%) 422%) 174
Group 111 >111 MBq 6 (60 %) 4(40%) 0 0 10
Total 129 (66 %) 53(27%) 8(4%) 42%) 194

s,

LI T A % L L 7o85 75 (Table 5) (o
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Table 10 Clinical efficacy of !23[-BMIPP in terms of the injected dose
(evaluated by the investigators)

Efficacy
Injected dose Total
Very . Fairly Not .
effective Effective effective effective Unjudged
Groupl <111 MBq 1(10%) 9 (90%) 0 0 0 10
Group 11 111 MBq 46 (26%) 123 (71%) 1(1%) 0 402%) 174
Group 111 >111 MBq 1 (10%) 9(90%) 0 0 0 10
Total 48 (25%) 141 (73%) 1 (1%) 0 412%) 194
Table 11 Clinical efficacy of 123]I-BMIPP in terms of the disease
(evaluated by the investigators)
Efficacy
Disease Total
Very effective Effective Fairly effective Not effective ~ Unjudged
AMI ( -D14) 9 (47%) 10 (53%) 0 0 0 19
(D15-D30) 4(36%) 7(64%) 0 0 0 11
OMI (D31-D90) 6 (30%) 14 (70%) 0 0 0 20
(D91- ) 4 (13%) 25 (83%) 0 0 1(33%) 30
Angina pectoris 2(8%) 22 (88%) 0 0 1(4%) 25
Subtotal 25 (24%) 78 (714%) 0 0 2(12%) 105
HCM 20 (36 %) 32 (58%) 1(2%) 0 2(4%) 55
DCM 2 (11%) 17 (89%) 0 0 0 19
Subtotal 22 (30%) 49 (66 %) 1 (1%) 0 203%) 74
Others 1 (7%) 14 (93%) 0 0 0 15
Total 48 (25%) 141 (73%) 1(1%) 0 42%) 194

Abbreviations are the same as in Table 2.
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BTuFhd 10646, %72 ITEET 174 fild
169§l (97%) TH -1z, PO IH T reehH
By EHE S, Ak HCM T.Lj i 2
RETH -1l ThHo1z. Ft, THEAHE, &
XNIEGIN A GIH 1275, D5 b IFHEAFH
DO EA ERA LR IEh > IHERITH b,
filso> 1 (142 5EED {2 fif A FE M X M AFI O LAY

Ebd TE D - LM% H TH - 7o, TR,
EHE ERIERN L A e, R E D
IS A B s h - 1o,

1. BHEOBKRE

PR AT X 2 %0 DY@ RS F A 5 B 5
Table 11 i2/r3. THZhy DL L EHIE S h 2 0E il
13 THD, OHER L O F oo MEBRETEFRF
A 105 b 103 1) (98%), 74 Gt 71 {5 (96%) 3
IO ISHPLBTH -1, TRRHM LHEZh
T 1Bl L O THIEAREY & Shic4flizvTh
b RH TR RIIEF TH 5.

THE# ) D EEHEI N 189Flic s\ T, A
2 &R L B (BERI%) % Table 12 1271 3.
COVRHE & R L 7ctf sl bhicy B L O
CINEAX LML =T THD L Exbhiz
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Table 12 Reasons for evaluating 123I-BMIPP studies as ‘‘Very effective’” or ‘‘Effective’
(evaluated by the investigators)

Reason
Disease Total
(a) (b) (c) (d) (e) ()
IHD 39 (38%) 35 (34%) 8 (8%) 28 (27%) 1 (1%) 0 103
Cardiomyopathy 52 (73%) 27 (38%) 2(3%) 3(4%) S(T%) 34%) 71
Others 7 (47%) 8 (53%) 2(13%) 0 2(13%) 0 15
Total 98 (52%) 70 (37%) 12 (6%) 31 (16%) 8 (4%) 32%) 189

Reasons: (a) Information reflecting the myocardial metabolism was obtained.
(b) Information reflecting the pathophysiology was obtained.
(c) Scintigraphic findings correlated with the clinical symptoms.
(d) Scintigraphic findings were effective for evaluating myocardial viability.
(e) Additional information for diagnosis was obtained.
(f) Scintigraphic findings were effective for evaluating morphology of myocardium.

e EOBMEACTROEEFCEVWTHEL, £
tz, THD BfTix Mviability O$Ec %) & & %
bhtog EERIES 27% E4h - 1.

8. RLHOKRE

AR R0 19THl D 9 + 122 4 T,
KA O BTk LOHE Y- 14 B LA K Bt A
AT Shte, AFNCENT 2 &8 2 b 2K
BRAMEO W B L A D 1o [ - e
IRDOBAICHOWTIE, 197 @il | il CAFIHE 50
H 30 OB N HRIE A RRBLL 7225, B -
2Tk L, fRciethicaiEir e E X
bhte, Ffo, ARG HEEBEL DA ARRERD
RUBIR T R (R 1 IREIRIER) et L, BAIK 15 4y
TP U TEBI A Vil - 7o, ARIEBNTER AL HIT X
DA DIRFEICH b, A4S ORER IR i 7 BN
MBI LTwB EEZLR, AFlIEOBFRIRMNY
PRfiliic & b T2 BfR7fcv b s &R X
.

ARIOREMICHOGTIE, Zhb20%aED,
AFID PG Sz 197 Hil 2B B\ THY BRI
b T4 LHE SN

9. HFRMOIRET

PR 4 194 Bl k1 5, HMERIIC X 5 AF
DR MO HELERL, TEbDHTHML, THHL
FLO TRRHEMY 8 2hZh 484 (25%), 141
1 (73%) X 1LHI (19%) THH, THATHL,
EHIE SR EEGN L Te o e, 4filicks T T

EARRE Y & X Nten, ZHHDIEGIT VT D
WU 72 OWTER D D T IERI TH - 7.

ek, AR L2 PIERH D\ BN T 70—
BicTrvFLrv—2a v 2 5OHENICH I
Db -1 105 JEFIC I\ T, WAl X hore
JEPN LT hs - 1o,

Iv. % ®

1. XEOSFHOE(

TR R L ORI D £ 7 4 v TR BAFK
DLMNO IO EALH B G L 72 & & 5 (Table
3), LT THD 1Ic ks T 88Y% Lz LA ED
JER TRIA ML L BT, “Washout™ % 7-
ik “Fill-in” 233 B dEflib 0 109, TH -
toZ Enb, AFIO BRI 2 LAY
Sk, THD i\ TR b BRI 2o h 5
LEZ B — i, OFE TR OO &
ShtdEfIo® i THD Ebls L T4 <, $Hic
HCM T “Washout” % 7= (% “Fill-in” 7% 459,
LA L DIEPIIC IRV TA BN Z I TH
oY

Chbom, THD &LWER 135 & #l
DLF~DOE D IAE & Z DO RTFICB 3 2 B
wEETL L THKEVCHRTH S EE 2 BRI

1k, JEB)ARIRIC 313 B AFI O A DZE{LI
IHD @ 2 TR S hichs, Lk & Ry fio
AL D 2B M ISEGI OB G2 T h - 1o (Table 4).
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2. XH|&L 0TI LD

123[-BMIPP (2R NIfik & L TOMMAE N b
AERFH, B ZY ) FAR N O 4 R R
e DI 7 —ricBgfiTsEExbh T
Y. % 1o, ZBLBMIPP o LR O A
DRY 7YY FEAREY, ATP Y 5 L0 s
by MU 7 EHED OB L E T D L AR
ERTVB. BT, 4 R X500 m—
MEFAICE T, 20Tl Ly e 2 1231-BMIPP
DHRMMASND Z EDFBR TV DTS,

AFIOERHE FOREH 21T L hEL LV B A
D e A s U 7AE G 23 FAE 4 15~30 H o AMI i
BT, 14 HEPNO AMI 2 OMI X b & i B
A b, ZoBhE L TN X5 e nletk
NEZ BN D, OIHERBEN RIS TE, i
BYWREASE I P LI & ()RR v MR £ B o
INDIc, Wi OO NS RN —F T
%o MU (RAE B 15~30 H) iRl R <5 i
TR X O Mtk 2 g4 52, IENEE
WO UED MR & bR B oo, AFO
FUC PO RYL A 2Ttk L L <7eh BRI %
{Ted. JBMs B 2 REF 0 L 28 Th .ol
viable TH X, HA A %HL T & A
FIOLNIND A —F L, Fio, fikiT 28E0
WP XA, DA SEHEST L 7285 s & il 38
FIOLTIN DD —%T DL EL b5, ik
12 L e L 72 OMI ok T E BlA L L £
HEGI AP AML X D %0 51Dk, 20
X5 i & NRNREFC > coupling 23k & % 7
HEHEEIND.

HCM Tz DCM izt L, BEIOREHEA %<,
2OUTT o> RIS (2 TAFIA IS £ 7203 48 RIS
FAoRrLciEfl b A bt Z o B & L T,
20IT] Tix HCM i ki3 2 DI K i B 2
BMU 72 & 5 e BB B 5, AFITIRON
i e o> 45 <0 M BB B S5 v & B i e fT LTk
L=t F—KHOMMOZELL, I b2 ¥
V7 RREREEIC X B ATP PEAS F e it L » T
BOABL FAE L - EEZ B DD, F 1,
DCM Tid L5 i o 2P <2 VB 0 $ 4L 23 ) e

DAEFT L 7oIRBIZ S D, NERFRER o A 7e b3l
METH MRS CEELYST 5 o, WO
O AL 724 o EHE S e,

3. EEYE

A K SPECT {§ > i 2Lk A7 bt o> fif Bt %
il 939 © MExcellent ; ¥ 7-(x TGood & ¥
i, Ky oREGIC I TAFNC & bl o [
figr v F 77 120G HRL EEZ BRI

THD (2 35\ TR L U £ £l IRg C i B 0 {5
Friabht., ZoBEBeEL T, EHARMID
Moy N pmL, =F ¥ -—JKHEL
TONRWIfE D FIFHARAME T L e ffv, AFlo
Y JABDME F L 2o nTREM A E 2 Bt

¥, OWHETIR IHD b L, W7 - 7o
AHID LIHNO LDk T, HCM
T OB IL L “Washout” 234 Hh 5 4iE
GloOE G S >t b EET S L, HCM T
EARFIOHL D A 2GR X OO PR 2 &
Lo X T D TREME DRSS h, AIEDHK
ex# 2 5 LTHIRE G TH D EE 2 BhT.
FPoor | & ¥ SN EWI D 5 B, LIi~DHE
iz E A ERD BRI > THEGI 3 BB - T2
SR B DREBNC B 2 HTE, 53R b ARG
fif, 7 FUBiR LM v A ) L IZ O THGL 72
LA, T TlEEENRIIEE A i TH - 1
B 2 HN R TH D, 3AEFhC AL 7o
R c A b hieh -1 1o, AlBucku
T, I RVifE, ZF ok IO v A Y vk
NER 16T (], 184 ks X OF 145 ) TR St
2%, LR OPEMTIS T e & o MBI R
LA BRI 1.

4. HEBOWEE

el hicon Ty, B RE04%E, Aotk X
O D 3 FH OFIERE R A I B L 7o 111
MBq # X h-fipdb %<, WIFhoHA
IZoW T 111 MBq @ £ 44 T 2R R /s
AT BT, HEARTH - 1fEflic oL T
BRSO kb, fHEIDL, ZhBOREFIC
B2 R IRRE, OF O NRITEE R A £ 7ok
WHED Jim X b K E I8 h RIF L T2l Retk
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NEZbRE. Ff, 222MBq E5HITL M
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F 0> 97 % DIERFI, I L O 148 MBq £ 5.0 0 42
BT RFIEEEN GO &b, HERAEIC
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5. BHEO®K
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BT L AR OOV E L <K F L 729
HlTH 1.

6. BREBOMKET

AFNTE B AR TE THD 5 X OGN i Tl
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k& Eh, 2, ZOMOOEBICE VT, K
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7. ReHOKE
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Summary

Phase 2 Study of 3-Methyl-p-('*I)-Iodophenyl-Pentadecanoic Acid,
a Myocardial Imaging Agent for Evaluating Myocardial
Fatty Acid Metabolism

Kanji TorizukA*, Yoshiharu YONEKURA** Tsunehiko NISHIMURA***,
Nagara TAMAKI** and Toshiisa UEHARA***

*Fukui Medical School
** Department of Nuclear Medicine, Faculty of Medicine, Kyoto University
*** Department of Radiology, National Cardiovascular Center

A phase 2 study of #-methyl-p-(123])-iodophenyl-
pentadecanoic acid ('231-BMIPP), a myocardial
imaging agent developed for evaluating myocardial
fatty acid metabolism, was performed in 197
patients with various heart diseases. The myo-
cardial distribution of 123[-BMIPP did not change
from early to late images in 88% of 91 patients
with ischemic heart disease (IHD), while washout
and/or fill-in were observed in 459%; of 55 patients
with hypertrophic cardiomyopathy (HCM). In
comparison with 201'T] in 165 patients with various
heart diseases, the decrease in uptake was more
profound with BMIPP in 56% and with 201Tl in
only 49, 123[-BMIPP showed more severely de-
creased uptake in 839, of the patients with sub-

acute myocardial infarction (15 to 30 days after
the onset) and in 73 9% of the patients with HCM.
High-quality SPECT images were obtained with
1Z3[.BMIPP in 939% of 194 patients analyzed.
However, the image quality in cardiomyopathy
was inferior to that in IHD. The optimal injection
dose range and standard dose of 123]-BMIPP were
considered to be 74-148 MBq and 111 MBq, re-
spectively. These findings suggest that 123[-BMIPP
myocardial imaging is safe and useful for evaluat-
ing myocardial fatty acid metabolism in various
heart diseases.

Key words: /-methyl-p-iodophenyl-pentade-
canoic acid (123]I-BMIPP), Myocardial fatty acid
metabolism, Phase 2 study, Heart disease,
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