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Dose Investigation of Superparamagnetic Iron
Oxide (SPIO) SH U 555 A in Liver MR Imaging

Shinji Hirohashi", Tomoaki Ichikawa?,
Akihiro Tanimoto®, Yoshinori Isobe?,
Junichi Hachiya®, Kazuhiro Saito®, Hiroyoshi Isoda”,
Hiroshi Nishimura®, Ryohei Kuwatsuru®,
Takehiko Gokan'?, Takamichi Murakami'",
Shigeyuki Nakano'?, and Taku Seriu'?

SH U 555 A, a new superparamagnetic iron oxide (SPIOQ)contrast
agent for liver MR imaging, was investigated in terms of safety
and efficacy. Eighty-four patients with suspected malignant liver
tumor were randomly allocated to two groups: the L dose group
(8 wmol Fe/kg)and H dose group (12 wmol Fe/kg). Efficacy was
qualitatively evaluated through blinded reading of the MR im-
ages. Assessment of the images revealed no consistent differences
between the L and H dose groups. During the 3- to 4-day obser-
vation period, a total of 16 adverse events were observed in 11
patients: 8 patients in the L dose group and 3 patients in the H
dose group. Nasal bleeding occurred in 2 of these cases in the H
dose group 2 and 4 days, respectively, after injection. Although
patients in the H dose group showed a significantly larger tran-
sient decrease in Coagulation Factor XI at 4 —6 hr post-injection
(p.i.) than patients in the L dose group, analysis of covariance
revealed an estimated 6.5% difference. There was no prolonga-
tion of APTT or change in Factor XI at 72-96 hr p. i. Because
there were no clinically significant differences between the L and
H doses, both were considered to be safe and effective.

NIPPON ACTA RADIOLOGICA 2003 ; 63 : 539-550

Research Code No.: 502.9

Key words: MRI, Contrast media, Superparamagnetic iron
oxides (SPIO), Liver tumor

Received Jan. 27, 2003; revision accepted July 30, 2003
1) Depariment of Radiology, Nara Medical University
2) Department of Radiology, Yamanashi University School of Medicine
3) Department of Diagnostic Radiology, Keio University School of
Medicine
4) Department of Radiology, Kitasato University East Hospital
5) Department of Radiology, Kyorin University School of Medicine
6) Department of Radiology, Tokyo Medical University Kasumigaura
Hospital
7) Department of Radiology, Kansai Medical University
8) Department of Radiology, Kurume University School of Medicine
9) Department of Radiology, Tokyo Rinkai Hospital
10) Department of Radiology, Showa University School of Medicine
11) Department of Diagnostic Medicine, Osaka University Graduate
School of Medicine
12) Department of Clinical Pharmacology, Oita Medical University
13) Clinical Development Diagnostics and Radiopharmaceuticals
Department, Nihon Schering K.K.

RlRIEEK%x

T634-8522 FRFMEMIEAEATS40
FERETERAFHRHEER

[ 3




540 SPIO SH U 555 A®JFMRIIZ BT 5 FlfcEd

JEINEM L7z, AFIR5-1% 4 ~ 6 BRI 48 E 55X TR T
PHEIKFE L TBHIET T2 e HmESINTEY
.10 8y mol Fe/kg#k5- TIdFHTH10% DIFHE T R L
7295, FOBIEHALERS b O v AR T T AF VR (APTT) 12
WERGRAICHIE L 2 2D o b EShTw
39, INHDILRL, KRRBROREMEDORET T, HXI
AT £ APTTOZEEEIER Lz, ZOEERREY, LTIC
HmiEd 2

HEROFE

RHERL, EHREARBESTERANEONI-LE 8 [E#F
1P8 (Table 1) 1238V, 2001 1 A2 5 5 HOBIZE
L7,

1. W&

WEE, FFAIRRE, SRR, &5 \VIdIREHIEE A
BbNAFEEYGTAZ EHHEEN, CTETHASN
MR Z LL88 & L 72 4E 20 ~85m D A E & L.

2. AEREEH
SEREEHL, 1mIF 28 & L T0.5mmol Dferucarbotran %
AT AHSH U S55AD1.6ml/ sS4 TV L7,

3. BEERUBEHE

SH U 555A® 8umol Fe/kgd % \»id12umol Fe/kg
(0.016ml/kgd 5 1120.024ml/kg) DT IA DI GEE, H
1 S W7 RBRRE O S BIREIEVWIRE L. RGE
i, EIREELS, HEERCLAEEARIE T,

4. MRIEZEDREGE

BRI SRR, DT OEADOMRIEE % 6 i T
IX1.5TEE, 2 M TIE1L.0TERE2HWTIT- 72,
5T | T25& 755 %Spin EcholEif£ (TR=2500~7500, TE=64
~108, BlL&dH B VIIFRFELIC X %) B L OT15EHGradi-
ent Echolfif& (TR=100~180, TE=1.6~6) * #i(£ ¥ 5.
5% | 5%10~200 0O, HSHIER—%&G - F
[6) - BT O T258 7 & #Spin EchoBi{£ % #f% 3 5.
BRI T OMRIEFIHERE, Wf$4ltidTable 2 |IRT.

5. BWMEOFESE

BERR LR, AKX SR HRE L MRIE{Z %,
TREDOA R 58 ZHETRHM L 72.

F 70, IBEHELERMATEE Lk oWREE I L 5T %
JFREOMRIENE 7 4 VL%, 5ECEREMZ, 8%
LEEZERIL L) 2 CEAREBRPEEALL, BRKG
BRIZEAS- L T AR WIEHREHE 3 4 (Table 1) 4%, G5RIEY
Ehfi & [ — DR EXETHEHNEZIT- 7. &8, §itHO
FEPRSABRELR & O LLBRET 2 WTHe L T 5720, HaitEoH
TESTHENT1995 4 12 F i & M7z ATEERSE DA B IARERS &

10

[—& L7

DFEHREDIY P T AL

R GRS L Wi 2 o, Ttk
HIZHEWEBIFEREDa Y S X MRHEL.
++ FFEmE0a s F 7 A MIROTHETH S
H I FEREOT Y T A MEIHETH S

+ D FEREDD Y TR MIRRHETH S

- L FEREOIL P T A MIAHETH S

x & HIEARE
Q) FEZDEFIETE

PRI ICIRIE Lo mifg a2 i L, S5 HONERDE
KT DR R O —FE % Taodbie 2 it vl L.

1 ERICLAFEEDEFETIE, O TRIFTY—T

»H%

2. EBRICLANEROEFETIX, RIFTIZIZN—TH

%

3 EEICLAFEROEFETIIAE—T,

ERT LRI B B
4 BRIZEAFEROETETIE, &MIIAT5TH

A
5. &I L Db ED S
6 : HIEARE
3) &I X AR WRE o L

KA GO AW & G HOMGE LB L, WEDK
X, fE, ABOESENG, R L A BEEEDM
EEER LR, JEATY R, HAR T A U GRS D
WT T RED IR ZTEV ) L7,

(1) fFAERZ

R L DREOHFBEOWBE L U L WED T~ + T
A MO ESEE, TredkiETHE L.
+ | FWEOHFAEOFEIIHEN % 72

+ L IREDIFEDA IR LRI R - 72

+ L REOTFAEOFEIIIFICHE LI R R o T

—- L IWEDIFIEDH IIAWEEIZ & - 72

x . HIEARE

) HEATY

ERAC L BDIREDIHY, T, (iEFOZRHEDM L
Mx, FTREEMEICHEVHE L.
L REOTEDT) RUMLEBAE L (e o7
DIREDEAT Y B ORLE A L o 7
IREDPEATY) R URLE AR R & 2 - 72
DIREOPDTY) RO EILIF IS L E RSk dh o
- L REOWPATY R ORLEIIAHMRE L 2572

x . HEARE

(3) &z

ERAZ X DWEOERZE (ERZ ) seom ke, T
FOEEHEICPE VI L 7.
+H+ L REOBEHZM ORI L <m kL
L REOEZ W OEHA L L7

+ I WEOEZM O Rem L L7

43 7 HRAT

H o+ ¥

AARERERE H63% %



ERs i 2% 541
Table 1 List of institutions, invenstigators/subinvestigators, and blinded readers of the study
Names of Institution and Department of : - g .
the Clinical Study Investigators Subinvestigators
Department of Diagnostic = : o s e .
Radiology, Keio Univ. Hospital Akihiro Tanimoto Masahiro Jinzaki, Hiroshi Shinmoto, Tadayoshi Kurata
Department of Radiology, Mayumi Sasaki, Masakazu Takigawa,
Gastroenteterology and Gastrointestinal Yoshinori Isobe Shigehiro Kokubu, Akitaka Shibuya,
Surgery, Kitasato Univ. East Hospital Hitoshi Hidaka, Munenori Yoshida
Department of Radiology and 1 R . . . . _—
Medicine, Yamanashi Univ. Hospital Tomoaki Ichikawa Hiroto Nakajima, Kazuhito Uozumi, Shunichi Okada
Department of Radiology and 3¢ . . N . .
Medicine, Kyorin Univ. Hospital Junichi Hachiya Taro Takahara, Hiroshi Haradome, Yasushi Morita
Department of Radiology, Nara s . :
Medical Univ. Hospital Shinji Hirohashi Satoru Kitano
Department of Radiology, Kansai . . . . . .
Medical Univ. Hospital H:royos_hl Isoda Satoshi Sawada, Mikio Akai, Tamaki Asakura
Department of Radiology, Kurume . s . .
Univ. Hospital Hiroshi Nishimura Kazuaki Ohkuma, Shuji Nagata
Department of Radiology and 5" . . . . I :
Medicine, Tokyo Medical Univ. Fumio Kotake nguhl_ro Saito, Tsuyoshi Hashimoto, Yuji Mizokami,
. ) Hiroshi Nakamura
Kasumigaura Hospital
Blinded Readers
Department of Radiology, .
Tokyo Rinkai Hospital Ryohei Kuwatsuru
Department of Radiology, )
Showa Univ. Hospital Takehiko Gokan
Department of Diagnostic Medicine,
Osaka Univ. Hospital Graduate Takamichi Murakami
School of Medicine
Table 2 Machines and parameters of MR imaging used
T2W-FSE T1W-GRE
Institution Machine used . -
Echo frain ) Other Flip :
TR(ms) TE(ms) length  Matrix  condition TR(ms) TE(ms) angle (*) Matrix
Keio Univ. SIGNA Horizon 2500 947 12 256x160 RH 512x256
Hospital LX N
P 15T Respraion  125-130 1621 90
7058 86.8 16 256x192  gated®, fat 256x256
suppression
Kitasato Univ. . 3000- Respiration
EastHosptal  SIGNAHorizon 1T Teprs 84 6  512x256  gated 140-150 1.7 90-110  512x192
Yamanashi Univ. . 3333- 80.4- Respiration
Hospital SIGNA Horizon 1.5T 7500 815 8 256x192 gated 170 4.2 90 256x128
Kyorin Univ. MAGNETOM
Hospital Vision 1.5T 3000 128 23 256x138 RH 120-140  4.1-4.7 90 256x140
Nara Med. Univ. MAGNETOM 123-140
Hospital Expert 1T 4001 90 33 256165 RH 180 3.5 90 ¥056
Kansai Med. SIGNA Horizon
Univ Hospital LX Echospeed 1.5T 4000 o 36 acxite bt 100 17 %0 > 2*224
E‘;;:T:. U epios 15 15T 3586 105 13  256x140 gmiago" 181 6 70 256x100
Tokyo Med. Univ.
) MAGNETOM
Kasumigaura 157 4402 108 09 256x116 RH 165 45 90  256x112
Hospital Symphony -4259

RH: under respiration holding: *: used in one patient
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Table 3 Demographic and other characteristics of the patients in two dose groups

Factor L Dose Group (n=42) H Dose Group (n=42) Statistical Test
Sex M 32(76.2) 29(69.0) p=0.625
F 10(23.8) 13(31.0) (Fisher's Exact test)
Mean=S. D. 66.5+10.47 66.7+9.55 p=0.957
?99 ) min. ~max. 23~83 41~81 (Wilcoxon rank sum test)
y. 0.
~64 13(31.0) 16(38.1) p=0.647
65~ 29(69.0) 26(61.9) (Fisher's Exact test)
Body weight (kg) MeanxS. D. 57.9+9.75 57.9+11.26 p=0.946
Yy WSigHL K0 min. ~max. 36~86 33~82 (Wilcoxon rank sum test)
HCC 28(66.7) 34(81.0)

. . metastasis 5(11.9) 4(9.5) p=0.384

MRI diagnosis e 1(2.4) 1(2.4) (Fisher's Exact test)
Others 8(19.0) 3(7.1)

Lo No 6(14.3) 1(2.4) p=0.109*
Goncomitant dissases Yes 36 (85.7) 41(97.6) (Fisher's Exact test)
Liver cirrhosis Yes 27(64.3) 30(71.4)

Child A 19(45.2) 21(50.0) —
Child-Pugh score Child B 6(14.3) 9(21.4)
Child C 2(4.8) 0(0.0)

o No 40(95.2) 39(92.9) p=1.000
Alergle history Yas 2(4.8) 3(7.1) (Fisher's Exact test)
APTT (Baseline) Mganis. D. 30.8+3.10 32.7+£5.53 p=0.060%*

min. ~max. 24.2~36.8 24.7~47.2 (ttest)
E (Baseline) Mean=S. D. 86.4+40.71 74.8+39.59 p=0.190
actor XI (Baseline min. ~max. 34.5~200 33.6~200 (ttest)
Administered volume (mL) ~ Mean=S. D. 0.93+0.157 1.38+0.281 .
of SH U 555 A min. ~max. 0.6~1.4 0.8~2
():% # p<0.15
2. B H(I88.9% L EEFIRL 7.
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L dose group (n=36)
Effective rate
69.4% 75.0% 61.1% 83.3% 88.9% .
100% o 100% l, ...... | _T ............... e
80% 80% f
60% — 60% ..............
[
40% Loeeaas 40% R R . |
20% 20% [
0% L L 0% S e i
Reader 1 Reader 2 Reader 3 Reader 1 Reader 2 Reader 3
Pre-contrast Post-contrast

H dose group (n=40)
Effective rate
82.5% 82.5%

- L

Reader 1 Reader 2 Reader 3 Reader 1 Reader 2 Reader 3
Pre-contrast Post-contrast

Fig. 1 Contrast between the lesion and surrounding liver parenchyma in pre- and post-contrast T2 weighted
images assessed by 3 blinded readers.

Evaluation criteria; +++: The contrast between the lesion and the surrounding liver parenchyma is very dis-
tinct, ++: The contrast is distinct, +: The contrast is somewhat distinct, —: The contrast is less distinct.

The pre-contrast images of L group (8 umol Fe/kg)show higher contrast than those of H group (12 wmol Fe/
kg). The post-contrast images of L and H groups show improved contrast compared with the pre-contrast ones.

Effective rate Effective rate
72.2% 88.9% 94.4% 90% 97.5% 100%

100% = : | ‘ 100% T

80% 80%

60% | S— 60% [SEETSEIT $ CSITITITTTTERENNE 804848989090 TRESPRRRRERRRN 000 e

40% 40% ....... wennneeeeoo.. SN ... ...

20% 20%

0% ' ' 0% ' '
Reader 1 Reader 2 Reader 3 Reader 1 Reader 2 Reader 3
L dose group (n=36) H dose group (n=40)

Fig. 2 Decrease in signal intensity of liver parenchyma assessed by 3 blinded readers.

Evaluation criteria; 1: The signal intensity of liver parenchyma decreased remarkably and homogeneously after
contrast administration, 2: The signal intensity of liver parenchyma decreased sufficiently and almost homo-
geneously after contrast administration, 3: The signal intensity of liver parenchyma decreased heterogeneously
with sufficient decrease in some regions and insufficient decrease in others after contrast administration, 4:
The signal intensity of liver parenchyma decreased after contrast administration, but generally insufficient.
Though the effective rate (criteria 1 or 2)is higher in H group, all the results except reader 1 of L group show
efficacy rate of 88.9% or higher.
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Table 4 Results of assesment diagnostic improvement by contrast enhancement according to blinded readers and

investigators

b N Effective | 95% C. I. of
0se group it i = - x L rate® (%) | effective rate
L 4 4 26 2 0 36 22.2 10.1~39.2
Reader 1
= H 4 2 30 4 0 40 15.0 5.7~29.8
o
= 1 2 33 0 0 36 i 1.8~22.
8 | Reader2 L 8.3 8 5
E H 0 6 34 0 0 40 15.0 5.7~29.8
= L 7 5 22 2 0 36 33.3 18.6~51.0
-2 | Reader3
o H 9 8 21 2 0 40 42.5 27.0~59.1
. L 15 6 15 0 0 36 58.3 40.8~74.5
Investigators
H 21 12 6 1 0 40 82.5 67.2~92.7
D 1 Effective | 95% C. I. of
OSSLGNGLIP: | P ) e & s - = n rate** (%) | effective rate
IS 6 7 8 1 35 31.4 16.9~49.3
S | Reader1 5.
= H 4 3 13 10 10 0 40 17.5 7.3~32.8
= L 2 | 3| 16 | 14 | 1 0 | 36 13.9 4.7~295
T | Reader2
'g H 1 5 11 21 0 2 38 15.8 6.0~31.3
2 L 5 12 7 8 3 1 35 58.3 31.4~66.0
2 | Reader 3
— H 6 15 8 6 2 3 37 62.5 39.5~72.9
. L 3 18 5 10 0 0 36 48.6 40.8~74.5
Investigators
H 8 17 10 4 1 0 40 56.8 45.8~77.3
L 10 19 6 0 0 1 35 82.9 66.4~93.4
= Reader 1
5 H 5 | 27 | 8 0 0 0 | 40 80.0 64.4~90.9
2 L 5 31 0 0 0 0 36 100.0 90.3~100.0
S | Reader2
= H 6 32 0 0 0 2 38 100.0 90.7~100.0
5 L 8 27 o [ o] o 1 | 35 100.0 | 90.0~100.0
< | Reader3
-% H 10 27 0 0 0 3 37 100.0 90.5~100.0
Sy ) L 5 24 6 1 0 0 36 88.6 64.0~91.8
Investigators
H 5 28 7 0 0 0 40 82.5 67.2~92.7
L 6 17 13 0 0 0 36 63.9 46.2~79.2
Reader 1
- H 4 17 17 2 0 0 40 52.5 36.1~68.5
[=]
= L 6 29 1 0 36 97.2 85.5~99.9
S | Reader 2 0 0
[ H 4 34 2 0 0 0 40 95.0 83.1~99.4
- L 1M | 18] 7 | o o | o[ 3 80.6 64.0~91.8
@ | Reader 3
o H 16 13 1 0 0 0 40 125 56.1~85.4
= . L 5 [ 26 | 4 1 o | o | 38 86.1 70.5~95.3
Investigators
H 13 19 8 0 0 0 40 80.0 64.4~90.9

#*Number of cases with assessment +or++; **Number of cases with asessment ++or+++
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(4) SNR J FCNR
WEEHT - BOT2ME M E 2817 ASNREZUCNRIZD W

T, FNFNOFYEEFig. 3 12/RT. HFSNROFfEIL,

R 15411 H25H

Pe5R0 - R E DICLEEIHEE L ) b BV EE R L.
JFSNRO MM B Z bR O FHELS. DX, LET
0.44+0.19, HET0.48+0.16% /R L, 2 BEMICHEEZEIZR
Do zirofz, CNROFEEX, #5071 - k& SLEEIH
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Fig. 3 Mean and SD of liver SNR and CNR of pre- and post-contrast T2 weighted images.
Though the mean Liver SNR of pre- and post-contrast imaging is slightly higher in H group than L group,
the mean CNR of pre- and post-contrast imaging is higher in L group than H group.

Fig. 4 A 63-year-old woman with liver metastasis from lung carcinoma.

A: Pre-contrast T2 weighted Turbo Spin Echo MR image (TR/TE/excitations=4001/90/1, ETL=33)delineated the
lesion in the left medial segment.
B: Post-contrast T2 weighted Turbo Spin Echo MR image. After administration of 8 umol Fe/kg of SH U 555 A,
the signal intensity of liver parenchyma decreased sufficiently, and the border of the lesion was clearly delin-
eated.

Tid4 BRETTHo7. ZOMIC8ABIIC BV TI6MDEH
EHENFIBTRHRDO SN, FHEFITIILEE 8 #1 (5
FHE19.0%) 12131, HEEZ 3 BI(F7.1%) 123 TH -7,
16(FDEERRD ) bblT#Table 5 I2RT. HEHZDRE
fEiZ, MEDLEANPEETH-72DS, BETH-7:.
IGERIEAERIC & 0 G5 & ORSEMESH b (BEEMEO T fE1E
HY, BELLEENED Y, HOIZHERED D) &S
NEERR, T2bLEIERIE, LENT 3 B (BRI
%) TS5, HEEIE 1 FI(F24%)TD 1 Tho7:. H
FHERZRUVRIERHOWTNOREHKRIZBWTYH, HEEEMN
WCEERD N o728, BHRMOFEERIHEFIZS
WT2HRBB LN, ThENEE 2 HEL 4 BBEOREHT
Hot.

(2) B R f A

MEEE R TIE, APTTOHRGRiEDS, 2 HEHEMTHE
&R L7z (Table 3). HEXIRTFIE, HEMEIERRRZE
ZAEME200% D L | D#ER % 7R L7 fEBIASET 6 61 (L, HEER
3B AN, THSIHEBEORTHRISBILLI. #
DAFER, B3 H TOEXIHA T O8R5/ FHEIILET7.7
%, H#65.6% T, 2 MM THEEIASNT (p=0.023,
Welch test). $Z5AMEICENR SN0, APTTRUHEXI
WF DT, 5aifE% 2 L 3 50z v
T, 5BROABFATEHEHEL, T2 BMOETR
L7z 5 4 ~ 6 BB (LT, 4 BR%) DAPTTIZ,
P 5RETF31. 78020 L, LEE, HEECEFREFNFER31.8
b, 32.5F LHEE SN, FDE0.TFD0%EHEX [ 1E-0.1
~1.58T, EIFRDO LN L Hh o7 (Table6). HEXIATFIT,

HAERERE £635 H9F
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Fig. 5 A 71-year-old woman with liver metastasis from colon carcinoma.
A: Pre-contrast T2 weighted Turbo Spin Echo MR image (4001/90) delineated the main lesion with high-inten-
sity in the center in the right anterior superior segment.
B: Post-contrast T2 weighted Turbo Spin Echo MR image. After administration of 12 umol Fe/kg of SH U 555 A,
the signal intensity of liver parenchyma became sufficiently low, and the border of the lesion became clearly
delineated.
Table 5 List of adverse events observed in the two dose groups
Dose sex, age (y.0.), - Adverse event - .
group administered volume B} " ]
of SH U 555 C Symptom Onset” Duration  Intensity Treatment™ Outcome Drug relationship
M, 67, 0.9mL isomnia 9 hr continued mild Y improved Unlikely related
_cold weat 32 hr 3 hr mild N dlsappeared Uhlikely related
M. 75, 1mL _Jdaziness 32 3hr  mid N disappeared _Unikely related
o e SN A mid N dsappoared Unlkely eiated
. itching 83 hr 3hr mild N disappeared  Unlikely related
M, 79, 0.8mL headache 5hr 3hr mild N disappeared  Possibly related
L M, 75, 0.9mL urticaria 26 hr 44.5 hr mild N disappeared  Unlikely related
M, 64, 1.1mL nol#rfr;rl])ggrsss 30 min 2d _I"I"Iild .N disappeared Not related
M, 65, 0.9mL blc;ggrS?:s?sdu e 20 min 48 hr  moderate N disappeared  Possibly related
F, 67, 0.8mL lumber pain 30 hr 6 hr mild N disappeared Unlikely rela;tléd—
malanse 1hr 30 min mild N dlsappeared Possmly related
F, 58, 0.8mL cold swe 30 min mud N dlsappeared P059|b|y related
“numbness - 1hr 30 min m|ld N disappeared  Possibly related
of legs .
. F..?j 0.8mL ||ghtdd:81||?§hon 2hr 6 hr mild N T_s._eippeared Unlikely relateq__
H M, 80, 1.4mL nasal bleeding 91.5 hr 3hr mild N disappeared  Possibly related
F, 62, 1.0mL nasal bleeding 40 hr unknown mild N disappeared Not related
a;;:['.i.m-e after the administration -
**Y: medication done; N: medication not done
B THTLT% OEEMEICH L, 4 RERERICLEEZ63.5 WT, 4 BFRRICHRS R L 2SR L&, il
%, HEfI357.0% &HfEE S, KT EROZEMH-L)IE-6.5%, P ERE (UIBC) 0)1111‘75* 2 H Tz, T2WERIRICITAE)
ZD0%FEFXMIZ-10.7~-23%TH V), HETOETH FROONRo7z. 4 FEMBEDMES ORGSR AL
LELDAETICKEWEHEESN, 4B, R 2EMEIC FHiZ, FHTLE “f*29,ugde. HH#f TS54ug/dLTH o7z,
HWFhoOEATH 2 EMICEITRO N o 72, M7 =) F > Tid, 720FMRICIRSHT & TRy TLE
ZFOMORFRRARERTIX, SEEDRKREIERIZH 49ng/ml, H#E8Ing/mlD LHAHFED b, HEFOD LFIILEE

ERI54E 11 A 25 H
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Table 6 Result of analysis of covariance on APTT and Coagulation Factor Xl in the two dose groups
' . Baseline Post-contrast values Diﬁggécgrgﬁtswseen
parameter |fimep. 1" | Dose | n value used
LU for adjustment | &CWSIBS | 995 c.1. | Diff. £S.E. | 90% C. 1.
L 42 31.8+0.35 | 31.1~32.5
4~6 0.7+0.49 | -0.1~15
APTT H | 41 517 32.5+0.34 | 31.8~33.2
(sec) )
L 42 32.6+0.45 | 31.7~33.5
72 -0.6£0.63 | -1.6~0.5
H 41 32.0+0.44 | 31.1~329
L 5x+1.7 6~66.4
4~8B & 835 2 | B0E~68 -6.5+2.53 | -10.7~-2.3
(%) § 71.7 7 : P
8+1. .1~68.
72 39 65.8£1.59 | 63 68 1.2+23 -2.7~5.0
H 38 66.9+1.61 | 64.3~69.6
#p. L. post injection; S. E.: standard error; C. L.: confidence interval
Table 7 Abnormal change in laboratory tests
Dose group L H
n 42 42
Drug relationship I~IIl v,V Total I~IlI v, Vv Total
No. of patients with
abnormal changes 16(38.1) | 1(2.4) | 17(40.5) | 25(59.5) 1(2.4) | 26(61.9)
(incidence: %)
Test* on incidence of
abnormal changes p=0.080
with [~Ill relationship
No. of events 24 1 25 36 4 40
Hematology
WBC 1(2.4) 1(2.4) 2(4.8)
Platelets 1(2.5) 1(2.5)
Lymphocytes 1(2.4) 1(2.4)
Blood chemistry
Amylase 1(2.4) 1(2.4)
BUN 1(2.4) 1(2.4)
Total bilirubin 1(2.4) 1(2.4)
Serum iron 1(2.4) 1(2.4) | 5(11.9) 5(11.9)
uiBC 1(2.4) 1(2.4) 5(11.9) 5(11.9)
Ferritin 7(16.7) 7(16.7) 11(26.2) 11(26.2)
Coagulation
APTT 2(4.8) 2(4.8)
Factor XI 9(22.0) 9(22.0) | 12(29.3) 12(29.3)
Urinalysis
Urine protein 1(2.4) 1(2.4)
Urine glucose 1(2.4) 1(2.4) 1(2.4) 1(2.4) 2(4.9)
Urobilinogen 1(2.4) 1(2.4)
*Fisher’s Exact test (%)
[Criteria of drug relalionship]
I: definitely related; 1I: probably related; I1I: possibly related; IV: unlikely related; V: not related
I OHEEIIKER ST, KAk, UIBC, I~ =) F >, RUOIMHEERE X
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HEEAETNE, LET4H), HET 20060, S bb
i, LEETE, IME B2 8, UE S-S IRIEIC T &R
L7zb o 14, e 14T, HiETIZiE L5 2 #1T
Btz PR - BOME, DRIOEOFIE AT B 258
RO LN ho T HRIERS & OBEMAH ) &k
SNTNA TN A DORFEEENL, FEFRLLTHH
HEINTVAIMIE L5 (Table 5) & IRITIEAL T % [FIF /R L
RLEED 1 HlORTH -7z KBIE, 512 MEL170/
110, WRIET2TH o 7225, %5205 Dl TIiLH:200/
100, WRAFI%60 & 255 L 72, MRIMARRT X O UEOZEE) A5
HHNT W, FERLEBEOEBIEE D b ZLB)AF
L, BHILYVREEAOMNREMGEL, %5 2 HRIZKS
FiEA~ O L7z,

2 =

WFHESS OMRIZ - BT, SPIODABIZ, #lus iz
SATS BN = AdSERIELNTE Y, T, K
FlZ R 2R b g SN Twab,. ZOH T, SPIO
i, HoEF2 KT3I LIZLWEEDI L FFA b
) L s, SuNaEEOMRE %M LS5 HH5E— 128
fEENTWAY, SPIOIZ & A lEHKIL DM LDz,
ERARIC BT RFEFETAE o0, BIF2ESE L oo
YEFIFAMPROENDZ LD, HilEE %D, SHOSHU
555 ADHRERETIZBWT, ZoBlE»S, FHEE L L
THEEADEFRTERUFLWEDI Y P T A M, &
7z, EmAREHE L THFOSNR, CNREZFHELZ. 20
R, WEEDEFETED 3 Z0FHMHETIE, 12umol
Fe/kghED® 8umol Fe/kght & 1) R R mWHRTH - 7245, I
SNR DOAHAF K T =148, 12umol Fe/kght TN ENFL G/
HD44% L48% TH Y, FEEIIBOON o7, &Y
HOT2HMMAEZIZ BT BIFLHREDT Y b5 A b RIUCNR
14, 8umol Fe/kgliAstr L A 8 aFlidh 2 VI3 Pyl % 5%
L7z, #%5-RiOT25#&%Spin Echoi{£12 517 5 [ & 9%
ZDA T AL OHES X UCNRAEIX, 8umol Fe/kght
Tld12umol Fe/kglfE & D & L AR, 501 & b BESHH
PENBMEEAASI, ZDI &N, #5412 8umol Fe/
kg TIV FIAMPOLARBVRERE o LFEROD L
D EFZ bfz. CNROMIHELETIE, #E5HTIZCNR
A 5 72 12umol Fe/kghfA® 8umol Fe/kghf & ) AR
WS AR L7z, BLE XD, 8umol Fe/kgid12umol Fe/
kgl TIHEFET AL T DI EmIEED 6 5 b
DD, PEENZFHM L2 EREDT L F TR T, $E
WZZEE Wb EEZ SN,

SH U 555 AD#c5-8MatE, 4, 8 & U16umol Fe/kg
T HW R R B188H 2 R L LTRSS
TIZAfTHbN TV 59, T25R#Spin Echolli{% (— & & #Spin
Echo®{) 1237 % JFSNR DRI AT = ([$& 571 — 3% 5-
%]/ Y 580) DFIHIE, 4, 8, 16umol Fe/kgfk 5B TER
£136.5%, 54.6%3B L 1U58.5% %R, 4umol Fe/kgltid

FHE1S4E11H25H

fi1244 549

8, 16umol Fe/kght & 1) A TEIZSNRHIAHE FHAMLA - /2.
HESHRT TirbheHiic e ZHEORE T, HEE
DEFETEIZBWTHEMICAEEASR SN, 4umol Fe/
kgf 51 8, 16mmol Fe/kgfx G- & I THEIZE D o 72
A, wEIZLLBHRoOm EEOFGEHNERERE/HET
&, WFhOBEHTYH, T2MHEIEICS W TIIAFELZER
BOONLholz, GROERKREIL, ORISR
ERCAREFTHEEE 2 W TER L 7278, @iwEdNE
(&, g 2 AT - L RIEIAEER E Bk ), 3 £k
VL L TPl 21T o 7. 4RIDERIZ & 2Bk
F1ED 3 B ORI E DR, HATER 2 —E Moz
452 549, 8umol Fe/kg & 12umol Fe/kg D JIZ1d, 1
SHED B LOZEL IO bR nwb D LEZ N,

RATIX, G4 SNDEITERT 5 RO L) H
HINTWE, BEATOE THRABRICBTE, #5%
4 ~ 6 RERIZ —BPE I IMIEERAT AL, W AR SN gkis
BREMIETFL, T/, 72V F 0L HESBALY 7
HfzE THa6MN, 10umol Fe/kg Tld14HZIZMIFE L7210,
gD ARG RAIZLRBEDOON LD, 552 HLIZ
IS aE~NOREFRA LN T A, T, ZO L9 &
WK 7 =) F 2O EFAIIHEIHEFE L2EBZRLT
W56 ARIOREBRIIBWTD, T TOHEZEAT
BAEEMRA LN, Mo LA 4 BEZIZRED SN
Y, T2MERMRIIGFEEEEE L g7 =) F i 4
BRI I (3B, T2Re IR LA A LN 7
) F 2 ORFEEEN A SNISEST, 5% 2815
1 A BOBIGERIIE S TWADS, 209 bR EodE
GBI G00 L N A~DEEL RS bz, ) OfEFIT
(LA OFHEATTED S NF2A%, G T RIS OB
ENEHENTEY, HROFEBIZLALHOEZON,
BETOME7 =) F > ONEIZET HRHHIE—HTId %
Mol M7 =) F 23R )k$ 525, &I
BHRIOFERIC—BYICALNAIME 7 =) F >~ Ol
&, WSk E T A O TId R <, ARSI & D g
HWERTOD 7 = Y) F S — B TTET 5720 L e
SNTWEY, F7, —IZE 7 = ) F >~ Ing/mlidiFiE
#8mgllMY 3 5 L vibh A%, 4 [[]DSH U 555 AD¥x
EHOHKIEH20~40mgl2 T EF, BoOSNAIMEF7 =) F
YO LERAFEHN R ANTORETHSZ L2 BT D
DEEZoN DEXY, M7z F oA,
RENZHEE R0 DTIIRWEEZLNS,

AH) D ML RN DRI DWW TIE, 40 2 mol Fe/kg
TOEGHATH NI RS TAHAERIZ BV TAPTTOIRIZIE
HHRLEN O —BHIER & EXIE T O — BT 25HE S
TWwW5aY, 4, 8 3B L U 12umol Fe/kg & FFMEEEE#E (24
%O BGT L7oRR, BXIHTO 4 FEEZEOKTIE
12umol Fe/kg CH IR XA o 7225, 720213 HTH
Liehorz, APTTIZ 4 BE#OERITF IO ST,
APTTDHFZE)E 8umol Fe/kghflZ BT 2 FlOHFEH
sz, 2% PE-> T AIERITIE, SXIEFEHED D
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D LIERVERINRA LN, TS DEFIZBWTD
APTTOER T 1,2 WRREL LTI TH Y, FBHHKRAICHIE
EBbOTIEehro/z, D ELY, KEIOMEERRIZ
B3I LT, 8 L12umol Fe/kgD\ 3 b (ZERIR
ICRARE & e BB v & E 2 57, 4E, 12umol
Fe/kgBE D 2 LI BB MOFERRHI 5% 2 HRU 4 H
IZRBOLNTWAE, 261L bIX5HI60%E TH - 72 5EXIA
FAGHEAS, %5 4 BEEITZIZS0% LTI T LIZERITH -
7o, &5 3 HbHAH\VIE 4 HERICIZ70% A ICEEL TS
0, S OFEIR & B E Tk ORRAAE o 2 RE TR 72 B

WTROBITHRD LN eh o7,

fm & LT, FIMRIESIZBIT ASH U 555A 8umol Fe/
kg & 12umol Fe/kg % Z N ZN42BI2 B\ TS LIREF L 72
MR, A —E@nozIRBOOh o7, BE
HIZBWTIE, MR EXIKF 0% 5% 4 B OKT A
12umol Fe/kght Tld Sumol Fe/kghf IZ L THRIZKE W
LHEE SNIAS, T2RERITRIIZED R {, APTTOER D
EHT0THY, BRKRMICERODLEILVDIDEER
oF (WA
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