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Research Code No. : 502

Key Words : Contrast medium,
Angiocardiography, Toversol

A multi-center clinical study of a new nonionic iodinated contrast medium (ioversol) was
performed in 26 patients undergoing left ventriculography (LVG) and coronary angiography (CAG) at
four centers. The aims of this study were to try to establish a clinical evaluation method on contrast
media in angiocardiography and to determine radiographic efficacy and safety of ioversol.

The reliability of the method evaluating the radiographic quality of the contrast medium was also
examined with statistical analysis. Excellent radiographic efficacy was observed with ioversol and
morphological diagnosis was possible in all cases. The electrocardiograms (ST-segment deflection,
T-wave amplitude, QT interval, corrected QT interval, arrhythmia and heart rate) and the
hemodynamic parameters (left ventricular systolic and end diastolic pressures, left ventricular dp/dt
max, aortic systolic and diastolic pressures) indicated no clinically significant changes. This study
suggested that the monitoring of the ECGs and hemodynamic parameters for up to three minutes after
injection of the contrast medium is sufficient for the evaluation in LVG and CAG, and that the
monitoring in CAG during the first injection into each left and right coronary artery is also sufficient
for the purpose.

Heat sensation during injection was mild. A patient had a symptom of nausea after ioversol
administration, but it was mild and transient and resolved spontaneously. There were no abnormal
clinical laboratory data related to ioversol.

The reliability of the radiographic quality evaluated by the individual clinical investigators was
considered to be high and adoptable. However, the evaluation in the blinded cinefilms by the
committee members involving all investigators would be more preferable for the higher objectivity.
The study results suggest that ioversol is considered to be the efficacious and safe contrast medium for
the cardiovascular angiography.
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Table 1 Physicochemical properties of inves-

tigative drug

Item Investigative drug
Drug code MP-328
Generic name loversol
CONHCHCHCH,0H
(EH
I 1
Structure I |
HOCHCO — N 2 CONHCH,CHCHOH
HOCH —CHy | H
Molecular weight MW : 807.12
Iodine concentration (mgl/ml) 450
Comparative osmolality
. Approx. 27
(to physiological saline)
Osmolality (mOsm,~ kg + Hi0) 790
Viscosity (C.P.S.at 37°C) 8.0
pH 6.0~74

AE20~50ml ZINEFEAL, ZOEAEE LT
~15ml/sec & L, EREBRTEE T2 3 ~10ml %
BFEEALE., OTEFCEC TLEREY Y
Tt VEESINS 7 b DR ORAE A E200
ml ZREE L7,

c. BTALE - ATHEE - Arha e
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Table 2 Summary of injection volume and flow rate according to

regions examined

Mean+SD (Range)

e&:%;%fd ig&t?cfn Injection volume [ml] Flow rate [ml/sec]
LV 26 36.2+2.3 (30-40) 11.1+2.2 (7-13)
LCA 121 6.3+1.3 ( 4- 9 Hand injection

RCA 57 4.8+1.5( 2- 8 Hand injection
RV 3 35.0£0.0 (35 ) 9.4+0.6 (9-10)
ACBG 9 4.3+1.4 ( 2- 6) 2.0£0.0 2 )
AO 7 26.4+6.9 (15-35) 10.6+2.4 (7-15)
SA 1 10.0 a0 D Hand injection

IMA 3 5.0£1.0 ( 4- 6 2.0+0.0 2 )
ClA 1 25.0 @ 12.0 az )

LV : Left ventricle
RCA : Right coronary artery

ACBG : Aortocoronary bypass graft

SA : Subclavian artery
CIA : Common iliac artery

LCA : Left coronary artery
RV : Right ventricle
AQ: Aorta

IMA ; Internal mammary artery

(58) HAERSHE #50% %65
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Table 3 Heat sensation during injection

Regions No. of Assessment No. of

examined injection T m W L 'ﬁ';d) H
LV 26 1 16 9 0 9(34.6)
LCA 121 114 7 0 0 0o D
RCA 57 55 2 0 ] 0nce o
Others 2% u W 0 0 00 )
Total 208 184 35 9 0 9( 3.9)
(%) 80.7 (15.4) (3.9 (0

— !None + !Mild -H: Moderate 4 : Severe
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Fig. 1 Change in heart rate

Table 4 Electrocardiographic changes at 1st injection of LVG, LCAG and RCAG

Lead II Lead V;
Regions ECG No. of cases
examined findings examined ST T wave QT QTec ST T wave QT QTe
Segment Amplitude Interval Interval Segment Amplitude Interval Interval
Elevation 26 0 0 = = 1 0 — —
Left Depression 26 1 0 — — 0 0 - -
Ventriculo-  Inversion 26 — 0 i — — 0 b =
graphy Prolongation 26 — = 0 2 — — 2 5
Reduction 26 — - - = 0
Elevation 26 0 0 = — 0 0 -_ -
Left Depression 26 2 0 - — 5 0 - -
coronary Inversion 26 = 0 = — — 0 = —
arteriography Prolongation 26 - — 1 2 - - 2
Reduction 26 o — 2 1 — — 1 1
Elevation 26 1 0 - = 1 0 = ==
Right Depression 26 4 1 = = 2 0 — =
coronary Inversion 26 -— 1 = — = 1 — —
arteriography Prolongation 26 — — 1 1 — — 1 3
Redcution 26 o = 3 4 = — 0 1
The figures indicate the number of cases of ECG changes
729, LV #& 8 Lead-11 T 3 I, VT 5, LCA LICARIURCASE2HBHEARO4&ST, T
2 1@ B AR Lead-11 T 3 4, Vs T 54, %7, ¥, QT-interval, QTc-interval ®Z1{kik, & 1 [E
RCA o #8 1 @ B # AR Lead-11 T 5 fl, VsT 4 A & RAROMERTH - 7z,
ez hZhZBLr b bivic, ¥ o ERBIREEEO Lead-1I, VsToE(L%

(60) BAREREE $50E H6%5



il Eth fiild 627

mmHg
140
120 ____,,...{E—"" l l
J :
N3 *
NS
120
0: Mean = SEM
Paired -t test
% :P <005
110
=
nw25 n=25 n=25 n=25 no=24
0 10 30 (sec) 1 a 5 (rnin)
Fig. 2 Change in left ventricular systolic pressure(LVG)
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Fig. 3 Change in left ventricular end diastolic pressure (LVG)
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Fig. 5 Change in systolic aortic pressure (LCAG, RCAG)
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@ LCA 2nd injection
/\ RCA lst injection
A RCA 2nd injection
I Mean = sEM)

i I ;

P V..

5] N
NS | NS
NS | NS
NS | NS
Paired — t test
&0 * :P<0.08
(n=286)
L~
-~
-
0 10 30 (sec) 1 3 5 (min)

Fig. 6 Change in diastolic aortic pressure (LCAG, RCAG)
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Table 5 Radiographic quality
Right anterior oblique Left anterior obligue Anteroposterior Lateral Total
Regions Ii?’
examined i o %{:nd W W o+ - %ﬁnd W OoH o+ - +\‘-:+nd. W oH o+ — ﬁ;ndl TR + ns ++-ﬁa+nd
LV 26 233 0 0 26 233 0 0 26 6 6 0 0 52
LCA 121 57 4 1* 0 61 46 5 0 0 51 6 0 0 0 6 3 1 0 0 4 12 10 1* 0 122
RCA 57 251 0 0O 26 301 0 0 31 2 0 0 0 2 57 2 0 0 59
Others 24 11 0 0 0 11 g0 0 0 8 8 1 0 0 9 2 0 0 0 2 29 1 0 0 30
. 124 116 15 8 244 19 iy 0 263
Total 228 116 8 1 0 (49107 3 0 0 (o 4 1 0 0 390 7 1 0 0 (300) (92.4) (7.2) (0.4) C 0) (99.6)

The figures indicate the number of assessments with percentage in parentheses

* . Recoil of catheter tip from LCA during injection
#t : Excellent + :Good + ! Fair — ! Poor

Table 6 Overall assessment

It No.of 4 4 4 ¢ NG e
em . = > - an
e (%) (%)
Radiographic . 1
quality 26 25 1 0 0 25(96.2) 26 (100)
Safety 26 25 1** 90 0 25(96.2) 26 (100)
Usefulness 26 24 2 0 0 0 2492.3) 26 (100)
*Obesity **Nausea
6. ERCRE tiroiz,

EAFEAEF228E, B ER264E (27
BEIE XY T) woWT, ZF|METAINE B,
EHRENOEYEREDOR RS Table 512/ L
1.

EREIRBEIRC, » 7 — 7 A Simbni Tk
RO hZThTwasiedic+ (RER) &3
EBEhi-bON1BITH - 7ch, ZhLHEHGE
%) 244[8] (92.4%), + CH%h) 19@ (7.2%) T
HY, B EDOFHEHNE S i b DH99.6%T
B ote, HRIMME OB D LEFIC OV T REER
SWTHTTEE T, B X HATETZW O B IIER
Thic,

7. ¥ETHE

EEH o ME OB 5 B8 E¥d
B, #4eis X 0 Aic oW T o % Table
6 IR,

EBEHR L LMY ER L B BAEOCREHE
TR, H @&DCEHM) 2441 (92.3%), H (B
MN26 (7.7%) &ich, HEEOHFRMR100%

(64)

8, ERMRHEIBET »EavRE

a. £ 1[E B oFHE RS R

EBEODYF 7+ MV ABRRRE LT, R
fi 8o 74 a2k FhFR LV, LCA,
RCA DJET#E ¥ L T4£ B T4 B MILICHHE L 7.
FOBEHIEOREREE Table 7R,

¥, fHEEEO—BEEOES LA LT A,
JEAZ AR B R B D> — MLz #8243 % Kendall ©—
Bk RE Wi, W=0.789(3 =T D F-{iZE o xf
D 8] @ Spearman o I f7 FH B £% 0% @ 25 ave
(r)ICHET 5 L0.768) & 1 IEL, i, »A
QRBER D &, x2=52.1**>x2(6; 0.01)=
16.812& 7ch, 1 %K¥ETHBICFHELER DO—3K
HENED bR, HivT, RSO OREEL
fo. PHliE ORHli A & b & KT HEBEER
ELTOEKRY boF—ENSBA L FEMOPE
i & DAFBIRE % Table 8 1773, FHIE®THE
BIRE r=0.678L K < T o T 5 LIS,
r>0.88L %<, LB ORI —ERSER L X

BAERSE #50% $£6%5
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Table 7 Score of radiographic quality evaluated by individual examiner

(1st evaluation committee)

Film No.
Examiner No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7
D 3 2 2 3 3 3 3
()} 3 2 3 3 3 3 3
@ 3 1 2 3 3 3 3
@ 3 2 2 3 3 3 3
® 3 2 2 3 2 3 3
® 3 2 2 3 3 3 3
@ 3 2 3 3 3 3 3
® 3 1 2 3 3 3 2
() 3 2 3 3 3 3 3
(@ 3 2 3 3 3 3 3
@ 3 2 3 3 3 3 3
3. # 24+ 1:4 0:-—

Table 8 Standard deviation and correlation coefficients with 1st principal compo-

nent and average score

(1st evaluation committee)

correlation coefficients

Examiner Standard deviation
1st principal component Average score
@ 0.488 0.880 0.911
@ 0.378 0.928 0.898
@ 0.787 0.992 0.996
@ 0.488 0.880 0.911
® 0.535 0.678 0.715
® 0.488 0.880 0.911
@ 0.378 0.928 0.898
@® 0.787 0.992 0.996
@ 0.378 0.928 0.898
i} 0.378 0.928 0.898
@ 0.378 0.928 0.898

C—HRLTBYEEMELEBVC LERLE, 2%
HRET B EENIER & L T2 B ORHE O HilE
B X BFWRER R & D, T OFHERE & A5
DAEBAFE A Table 8§ Oz Lo, E—F5k
gOBEERCERBRONE, Fi, F—FK
G ERHFEEEORMOMEBEIRr=0.997L X%
TEl, 262RETHHEERLLCE—FTHTD

PR 24 6 A25H

(65)

ROVICEHFEE AT I W EHERL T
5,
ChiBSsHEoRECcH Y, LV, LCA, RCA
DfEFI O FHE oW T H BEUOKERIRB LR,
Table 8 o vl &7l O R0 LEERE * R
Lz, COEAAEVC ERFHEORENE L,
IhfirvETcEELTVWAZ ERFELLTY
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Table 9 Score of radiographic quality evaluated by individual examirer
(2nd evaluation committee)
Film No.

Examiner 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
1) 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 38 3 3 3
(2) 3 3 3 3 3 3 3% 3 3 3 3 2 3 3 3 2 3 3 3 3 3 3 38 3 8 3
3) 3 3 3 3 3 3 3 3 3 3 3 2 3 2 2 2 2 3 3 3 3 33 38 38 3
(4) 2 3 3 3 3 3 3 3 3 3 2 2 3 2 2 2 3 3 3 3 3 3 3 3% 8 3
(5) 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 2 3 3 3 3 % 3 3 3 3 3
1) 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 2 3 3 3 3 3 38 3 3 3 3
(8) 2 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 38 3
a0 3 3 %3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 3 3 3 38 3

3:# 2:H 1:4+ 0:-

5, BEEERET0.3T80:60.787TE TiEHL2, MM
PEETHRHTAELDOEE S T OBE
FoTnbBZ bbb,

LLED#ER A b & TR O FPM L LB — Bk
DAE\DS, Rl O SREE IR T X D e h XD
D T EMbhaitk,

b, %2 [0 B OFHHIE R

H20HOREETITFWART T H 4 Kige
WEEGID & % 7 4 L AICDWTEREREELLIC
X o TEHEEDOTFEE T 7. T OREHIEDR
F% Table 9 TR 7,

Kendall o — Bt fr# W=0.515 (EAZFHEI £R
BuciaE 35 & ave(rs)=0.496) X5 1 EH XL b
B/NE WA, A 2FEBRERIT S & x*=103.05**
>x2(25;0.01)=44.314 L 72 h, 1%KETEE
C—HHELED bhic, F—FWS & ZEMOFE
i & DAHBIREL X K D FE % Table 10 2R L
o, EO7 4 nbitd 3EDOT 28RBS AR
BEDSBLEZTr>0.825 BRI AZ W2, 2
Do 3EZTIHHEEMEL T, T, F—FHD
D H IS EEFEAEE AT BIER LEAAR
bh, TEREOMHEBIREL r=0.987L ®h o1,
& Rl & o T O FEEEMR 22130. 196> £0. 4300
i bo %, 1 E B ICETEEREI N
Ehote, ZOZ ER, FHREFEORIEH % 7 4
NaEEDI1EAOT — 2 ITITERED X\ b
ONLEWHDETELEEh T DKL,
LOTHRB BRI T — 2T, FOIELD
EAVNEL, BRE2LUTOLOBHEVETH

(66)

Table 10 Standard deviation and correlation
coeflicients with 1st principal component and
average score

(2nd evaluation committee)

correlation coefficients

Y ; Standard
Examiner g -
deviation 1;‘; Iﬁl;gﬁé]g?l Average score
(1) 0.196 0.147 0.260
c2) 0.272 0.869 0.888
(3 0.402 0.825 0.750
(4) 0.430 0.846 0.820
(5) 0.272 0.869 0.488
(7 0.272 0.869 0.888
(8) 0.272 0.546 0.632
100 0.196 0.595 0.615

Remark : Assessments of examiners (6) and (9) were
excluded because all of their assessments on
26 different films were score 3

Tt ERFBL T 5,
ZDXHIRIELDEDNPEGT — 2 FFHEO—
B ER T ORREELETVEL, ozt
25, 1EHIE<T2EEO—BHEIMEVE W)
BRI Ie—2DBHRTHE LDELZDIS,
HLlkgasHiokRch b, LV, LCA, RCA
DB DOFHEIZ>WT b RERETH - 7,
2EDOFTHEDT — 2 FNOFERLERHT S &
(1) #EEOFEME, Kendall ©—Feh REH
1%ERTHY, ——BHELDD E V25,
D Z EFEEMOFHEAZIER U B R BT
DEVIBRTHEUEEZ DI LERL, FHiio

AAERSIE #50% H65
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—FME N Lo EEEES TS LR 2
BWETH, HABERVCLEERLTWS,
(2) —HMORER, FI1EEBEOF— 2 TEH»
fehEoich, F2EEB0F—2TIX1EEE
FEfehate, coOBEHO—2LLT, 1EE
CHRXT2EEBOF— 20X 2E0RENINE
DofeZ bWELBNB, Fi, A—HPNIHFE
i (EDTHMB) *HIHE CER) LLicdbon
%<, EAFERIEW T L BVERCHELYRIE
TERIFEMZESE L TR L ELDR,

FOBRWINERbD EBbRLS,

2y L By S Aas—a-;#amr. 1. 7112
WO/ LV RTI A NET S HER C b Loy

ERAFHHHBHRTHE L\ 250, HiliEEy
AWl ¥Rt o8z 3 LBsZ &
d)b?j‘oﬁ.’._

éﬁér._.

# =
ME OB CER X h s EFHICLERE &

1, SEREIIRSC.OIER O TS REERY 2 1T B T
BERYRET IS EVSRYETHEL
bic, RECBEFREYTLA L 5 CEBLEIF
BopicnwZ &ETHhAH, ek L IME LRI
KR IRTE A+ VSRR, SEHE
EERTWARE, EAROER . &KE, EIER
DRBEEE, LA~OLBIER L L OBREEA
OB L, E¥HORBREBEEICERT S 30X,
{LEBEEIMEE ST &, EFETE, 14
VHEEERIC b s T A AT F—n, 4 ~F

v =i EDIEA & v EEFHISER G TEA S
ATWB8, ChblEEAIRE A LTS
CEIZX Y BTFEREL SCRBBEERESTHE
EhiT, Ebica - VEEUSFEREAMASET
WEIhcESC TS L olbEEEYRL 28
TW5,

ChoERBEEMEFAOHBRICL - T, HE
DiEh - T B « FHRITEE L, BEOTRED
BESTREE e te, Fie, EWEAORBOBEHR
BRE~DOHEL LTl hoTEY, X HREWN
BEolcbvzpi9,

A A v iEEEFTH B ioversol O IME
TR R 1) % £ iR HLBER RERBR I 3L B 4 Bl
TLRBERTHARBR TR, AEEHORLSEYTE

R 24 6 A25H
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RBTHEEDI, % OFHMEN T mE O R
CTEELBRPE~OHELHEL 547 £ -
2 DEFERERLLERDO—2LL, XLIFED
ﬁ*m@%%u%@&&uiﬁ%%ﬁmﬁﬁ&
fiote., BEHRHUEBIREEOMIE L HHEEL L
feh’, ZTOFEN - UKL 500, PR
BT FELER LEBE 2R L,
AV BERBE~NEEL R TS ER
ZDO™MBEECH Y, RO 2 L,
R v 75 A7 v ARET RS, CORE
DD A v 7RIS S hEEO TS % X1
TES, ThboLBELERREASRRT
MHl &R, T ETZERRD D, 14V
MSEHNC LTI o+ v S H T LR D
EHOBREIBETHH Z LABRES AT L
5099, SEDFHRR TR OBEEOTMHE &
LTELEE (LVSP, LVEDP), Z.OE dp/dt
max, KEIRE (SP, DP) % A\ T L 7= 25,
WTFhOZELVBETH Y, ABREFOLEEEI
BETHEN DG ENTREh, BelED
TEZ LA LT,
SEDOFHRABRTO Zh bHORER, ERFIE
A0 54 THELh, &L 0BT
34fE, 5HEDEICHEHAEZ (Paired-t #&
) BED SR ote, bTFhcELSBREE
@ LVEDP iwo\\T 34+H, 54fEH15.5+1.1,
14. 411 & HEHICHER (p<0.05) THH, %
fe EFEREIRIBE O 5 1 [ B i AR i KB IR IE
(SP) D30 (T, ATEKEINRE 2 B B EA
®55ME (EA) AR (p<0.05) Th-oiohi,
ZDEIBD TN L BRRCHBICLs R ET
e ote, o TV TR 5 IEEARER T
RELERY, k- AERBIREF KT % EE
DRERMIIEABRISETTRWEEZDR
fo. 7278, SEFEABIOBEISWTIE, BIEH
RSk = &b BB Lo, EEHNEABES LIS
BRI e S h, HivCIiE S h 5@
b, HBARBRTIFHMERFO—> & LTHRE
BROVBIET L ENFELWEELZDR, &
EHoORBEERCE 2 5 HE Y FHET 5 H1E &
L T, LEEST-segment, T, QT-interval,
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QTc-interval Z@ERFANCEHAIL, FlOHBOR
B REROFEYBRE Lic, 14 viEEFHII
B O BN L FEEERCH L CEHEER
XETHEEDIRE, EfOMEESFHRICERL
THEMEORRETLEL DD T EXHMLRT
WA A F BRI TIBRP DA A v
i Na 1+ vDRER X UCEHROETABBE
NDOLBEREMCEET L HALAT VS
P e v HEERFITIRA A4 v EERFI
U ODERZEA LD g 200916 0,52 S o BfE
BV EAME IR TWB, K&K
HERTLLEBREMEELEMRD R, B
DREELBEET—BETH -1z, RFLHEo
EbTHThHh—BETH 7. SEOTFH
AT, DENGEFE] L HFEE V, cLig
LHE Lch, TREIRE¥ROEIL KT
L, ERREIREEREICIL V. BENRER T
L BERLRD D, EHEERBIRERRO.O
BEREIEFEN I ) RSREBEE RS Z L5
Bohkiot, 20D, Tl b
FRBRTHLZOAKGE L THEBORBNNLEL
Zzbhi,

¥i, SEOFHHAR T, FREBREYED
FMEHAR, ABRE~0OEE LT, £-4
TREWRE b &+ 2EOEHITH TR S hic
2, - BRERBIREFOE 1EH LE2@EK
B A2 LR, OER, KBIRE, OREE bz
EREDO LR LHEE ORI f] HEEFRNCZE T
TweFE 2 bh, HEARBROBICIE1IEED
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LOERECTHRAIR b wT, ELESEFTOR
B, H (FEE) 294 (W1/3) THHH, T
AR BAEE L YE 2 CEERAICRIEE 5 3
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