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Assessment of Non-ionic Contrast Agents
in Reducing the Risk of Side Effects:
Analysis on the basis of voluntary
willingness-to-pay measured
by the contingent valuation method

Kazuro Sugimura

The benefit of replacing ionic contrast agents with non-
ionic ones was assessed by employing cost-benefit analy-
sis, a method of medical economic analysis. The benefit
derived from replacing ionic with non-ionic contrast agents
was assessed by a questionnaire survey of patients using the
willingness-to-pay method based on the contingent valua-
tion method. This questionnaire survey was conducted on
| 204 patients in Shimane Medical University Hospital
during the period from October to December 1998.

The result of analysis showed that when ionic contrast
agents are replaced with non-ionic ones, patients’ willing-
ness-to-pay stands at a median value of 12,500 yen and a
mean value of 17,082 £ 1,049 yen. These figures are identi-
cal with or larger than the NHI-price differences (12,266-
14,234 yen; average 13,287 ven), suggesting that patients
think the benefit of reduced side effects from non-ionic
contrast agents has a value that is equal to or higher than
the actual NHI-prices of these agents. Further, analysis of
patient profiles indicated that patients’ willingness-to-pay
went up with age and income but decreased when age
exceeded 60 years, a finding which also suggests that the
willingness-to-pay amount is closely related to the economic
strength of patients.
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Table 1 Merits of non-ionic X-CMs (compared with ionic agents)

ZEITERIZEY A 7 Hl B O3

EFHWIT oo — Mok o T, HWth#E H9EA

©Reduction in the incidence of side effects:
costs, etc.)

effects develop
— Curtails the loss of labor of patients
— Improves QOL of patients

©Reduction in the risk of developing side effects:
— Lightens the mental burden on patients
— Lightens the mental burden on doctors

— Cuts down on the costs of treatment (drug costs, personnel costs, facility

— Saves diagnosis/examination procedures that may be needed if side
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Table 2 Incidence of side effects with ionic and non-ionic X-CMs by symptom?

LETH, 5505 mgiEHRE (GEEE) 12

i s lonic X-CMs Non-ionic X-CMs
AT & 2 DRSS 45T Type of side effect 169,284 cases 168,363 cases
caEToTL. S SHRIEDITS Cases Incidence Cases Incidence
218 kb ails of At BB O Nausea 7,745 4.58% 1,749 1.04%
1%, %ﬂ i b)fif%thﬁﬁét?%ﬁﬁé G Heat sensation 3,869 2.29% 1,555 0.92%
IPARRCAR DI ATH o Vomiting 3,111 1.84% 614 0.36%

REFHETI, 14 HEPR Bl Itching 5,026 2.97% 758 0.45%
RHRA A EELAOT R TR0\ R Urticaria 5,343 3.16% 790 0.47%
TAHIEHNFZENA, FlL LTidTable | ' =

R e e e Flush 1,893 1.12% 271 0.16%
zmzééégﬂffzﬁiﬁggfi Blood vessel pain 676 0.40% 80 0.05%

' i‘ B o _ k * o Hoarseness 158 0.09% 31 0.02%
%.ﬁﬁﬁﬁhsz_ngmﬁa%&? Sneezing 2,785 1.65% 398 0.24%
W:ET_MT% EOIEG, Fie LT Hiccup 975 0.58% 254 0.15%
HERITERC S 2 EFRHTHL. F Chest pain 153 0.09% 47 0.03%

wbb, A4 MELHEIEA A Y Abdominal pain 186 0.11% 37 0.02%
MizTh | ciclhBonsmEr Papitation 340 | 020% 108 | 006%
RPOSNBPMELBL, CORML- Facial edema 187 011% 15 0.01%
TIEA o > M A O TE 244 % #E L Chillshivering 159 0.09% %5 0.03%
£ WIS FETH B, Difficulty breathing 288 0.17% 63 0.04%

A A AR IR A T A2 Y) Sudden hypotension 175 0.10% 21 0.01%
DERXHILIZLNFONLMERIE, Sl Cardiac arrest 7 0.00% 1 0.00%
HG# (willingness-to-payik) & vV Tl L Loss of consciousness 30 0.02% 4 0.00%

2. Taebb, HlH(Fig. 1) D & 9 L4«
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Fig. 1

ERC124E1 A25H

Questionnaire for analysis on the basis of voluntay willingness-to-pay.
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Table 3 Incidence of side effects with ionic and non-ionic X-CMs by severity?
lonic X-CMs Non-ionic X-CMs
Severity of side effects 169,284 cases 168,363 cases
Cases Incidence Cases Incidence

Total 21,428 12.66% 5,276 3.13%
Severe? 367 0.22% 70 0.04%
Very severe® 63 0.04% 6 0.004%
Death® 1 0.00% 1 0.00%

a) Severe side effects: One of the symptoms shown below or multiple symptoms that

needed treatment.

Difficulty of breathing, sudden hypotension, cardiac arrest, loss of consciousness.
b) Very severe side effects: Out of the severe side effects. ones that needed help of

an anesthetist or hospitalization.
¢)Causal relationship has not been demonstrated.

ATHHh., LIzhF->T, BHIZ, Fh-Eho&EiZhl o
DHEERTHZ LI LT & ORI, DS
BRI < IR OREA i (HEAMAEHE) & v /-,

AN, JEA 4 I EEHNICOWTIE, BRIV
ERGANIA A28 F—= (4 47830 2300), 4 F~FV—
V(FH=28—=2300), 4NV —)(+TFL1320),
AFATO—=V(LFAT2300), £+703 F(FOoRra
—7300), 1 FFL T (ATV=—300)THb=H, =
o 6 HHNOFIE & Lz, A+ »EEEHIcoOWTIE,
DRI & W HEIROSZ VT I F MY VEEF P A xS
NI (Tasrs 714 60%)DFEMERH. %8B, 15EF
L) OmEEHEHRZ, FEA 4 1, A+ bi
100ml & L7z,

4,

BEINC
DEH, TUA,

A A AN & B EIERFEBL ) A 2 il A o A

REMRENTOT 1 — LB
AR & HEAEIE N, WESRE
RPEHIEDHIEFI X - T

MNEWRHLZ LD ZZ6NE, LA -T,

FEGGREOTO 74— NDHL, YoSu
T A = VORISR R O BRI
Th70, 7074 — VYOS & BISEEH
L 7z (Table 6).

i

S

1. SEHITOIIEEEE & EREOIEM
2041201128\ T, S 2 omEE

BB LHTEL.

MR ERe

4 4 ik
AN 52 D E ORI EEMHEE

Al ZIEA 4

759 (Table 7). 5,000/ 254361(21.4%) L b Z Ao 72

%%, 30,000/ LLEA%3861(18.9%) & Fhil5| &7z,

fililZ12,500M T, FIMEIZ17,082 £ 1,049 Td = 7=,

sk

A A & O TS 16,605 ] (F2517,552H ~
Hef15,584 ) T,

213

A& s

CH DA IX3,318FTH
2% Y, A F rHEEAEHC S, YT

13,287 F (Fei 14,234 ~ {12,266 ) B8 N30 % 4 5
Z L iZ7% A (Table 8).
2. 707 1 —ILBIODH

HEHEIZ L 55987 (Fig. 2, Table 9) Tid,
IO, 167TM E i DKL, A & U PEERAl & 0z
— 30 L LTI, sk
FEA F U HERH L OHEMEHELL ETH

6,250H,

FA13,287M % K& Flal- 7z,

1,

FHEL b,

30R% A A RAE

Table 4 Incidence of side effects with ionic and non-ionic X-CMs by history of exposure to X-CMs and history of side effects?
; lonic X-CMs Non-ionic X-CMs
;';5‘;’;{]:’; History of
3 &_(\M S side effect | tal No. | No-with side effect | Nowith severe side effect | . - | No.with side effect | No.with severe side effect
’ Clee INe. (incidence) (incidence) il (inciderice) (incidence)
With 5,785 | 2,548 (44.04%) 42 (0.73%) 9,667 | 1,087 (11.24%) 17 (0.18%)
With Without 71,946 | 6,492 (9.02%) 93 (0.13%) 71,921 | 1,688 (2.21%) 20 (0.03%)
Unknown
or no entry 4,633 - 4816 - -
Without 77,562 | 10,630 (13.71%) 203 (0.26%) 71,773 | 2,175 (3.03%) 28 (0.04%)
Unknown or no entry 9,358 - 10,186 - -
Table 5 Incidence of side effects with ionic and non-ionic X-CMs by history of allergy?
lonic X-CMs Non-ionic X-CMs
History of allergy
No.with side effect | No.with severe side effect No.with side effect | No.with severe side effect
Total No. (incidence) (incidence) Total No. (incidence) (incidence)
With 12,913 | 3,015 (23.35%) 69 (0.53%) 15,058 | 1,031 (6.85%) 15 (0.10%)
Without 145,350 | 17,038 (11.72%) 264 (0.18%) 140,986 3.887 (2.76%) 45 (0.02%)
Unknown or rio entry 11,021 - 12,319 - -
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Table 6 Profile of questionnaire respondents

o

Table 7 Overall results of questionnaire survey

37

Iltem Details No. of persons Amount patients will pay No. of persons
Responders 201 (100%) Less than 5,000 yen 43 (21.4%)
- 5,000 yen-less than 10,000 yen 36 (17.9%)
Age -30 years old 18 (9.0%) 10,000 yen-less than 15,000 yen 25 (12.4%)
30-39 38 (18.9%) 15,000 yen—less than 20,000 yen 20 (10.0%%)
40-49 59 (29.4%) 20,000 yen-less than 25,000 yen 18 (9.0%)
50-59 40 (19.9%) 25,000 yen-less than 30,000 yen 14 (7.0%)
60— 46 (22.9%) 30,000 yen or more 38 (18.9%)
Not answered 0 (0.0%) Not answered 7 (3.5%)
Annual income Less than 2.5 mil. yen 55 (27.4%) Ll 2018610079
2.5-less than 5 mil. 62 (30.8%) Mean value 17,082 yen
5-less than 7.5 mil. 48 (23.9%) Standard error 1,049 yen
7.5-less than 10 mil. 14 (7.0%) :
18 ot more 8 (4.0%) Median value 12,500 yen
Not answered 14 (7.0%)
Health condition gewdgood ;; : :g%; BUVERIEE 12220012 A S L7245, hafefid 15,000/,
00 4% P | .
Normal 104 (51.7%) YHMEIZ18,750M T, #EEFIEUERED R WIBEIZ
\Biad " 43 (i;ggﬁ HRTEmWEZR L, —RBAT LVF--BBICD
ery ba 2.0% . B .
Notyanswered 2 {1 _0%) " "C ii421§ﬂ L- 4'() CJ hf: 75‘, ‘:F'%‘ﬂﬁ IEt?.'U',OOOIIJ y EF':EJ
S oect : y S—— itii320,421M9C, WTFNILL 7T LIF—FED LRVl
ide effect experience es .9 . e i
P No 177 (88.1%) e~ . :iﬁ&%ﬁﬁ?ﬁ‘r‘%?ﬁ‘ﬂ el
Not answered 2 (1.0%)
Allergy history Yes 42 (20.9%) =3 =
No 157 (78.1%) )
Not answered 2 (1.0%)

BERR Ry ORFFEARHINE & X, & 2 EBHAICo

o7z, 7z, 30mR, 40, SOAR L I HEERILE
<, 60mfici s &R L7,

WA & DD Zh & AEOMEm %R LT3 (Fig. 3,
Table 10). YLA%%2,500,000F LT T, FHLEEHILS8,750
MEIEA & AN L 2 LEEME AL KE (TR
ofz. R, WABME £ H1212,500M, 17,500
M, 20,000[, 22,500/ &, BREEICmML, JEA 4 ki
RVERNAE D BIE A E B - 7.

fEEEIRTE (Fig. 4, Table 11), A & 5 BIFEH DBEAE
DA (Fig. 5, Table 12), 7 L IV¥—ED Ak (Fig. 6,
Table 13) 12 & B3I EEDOKR L RT. EHEREL RITF 4
boiRl, IREEIEL, BT HI0E-> TEERKET
L7z, $RICTIERICRIT) E & 2 21151 Ti, HoLfE31,250
M, F¥#E31,125MT, ZIEEIIERITHI o7, EEH

W, FNEERTLIEIZLNVESNLFG (BE
Doutcome) 7, EMiT A EIZL D HE SN AHEF (cost) &
WU THE L, #hiitoEREMEETsZ L%
VL BRI ORRFEEEEC £ b, BEM L 2z BRI
EHRMEE AT H 2 EFHEMICATELD L) 2%,
FHIR IR, HIRTT 5 2 EATEEIC R A, fEIENEFE O
Bigiz, BAONHICHE0TIER L, BRI ShE
IR) LR (RONTEESEE) LoELI E 0L, RKOF)
We R HERIIMIrEFMT LI LICHE.

Ay 2 ER ORI, BA S ERGEOREL LB L
TITH T &i2h b, BEAL (fEFEENRKEVERD
HAENTHA, FL-HHANRKEVIZL DT, fHE
FAD VL) RERIZ, YROZLRPLTEHINS.
BHARKE EEUE S K&V, BRI WSS
bLLRWVERDH L, EDEREFEIRT L0 BHAYIHR

Table 8 Price differences between non-ionic and ionic X-CMs (NHI prices for 100 ml vial)

Non-ionic X-CMs lonic X-CMs

Generic name Brand name NHI price Generic name Brand name NHI price
iopamidol lopamiron 300 16,125 yen Meglumine sodium Urografin 60% 3,318 yen
iohexol Omnipague 300 17,174 yen amidotrizoate
ioversol Optiray 320 17,552 yen
iomeprol lomeron 300 16,596 yen
iopromide Proscope 300 16,596 yen
ioxilan Imagenil 300 15,584 yen

Average for the above six 16,605 yen
Source: NHI Drug Price List, April 1998
FH 1241 H25H 37
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Table 9 Results of questionnaire survey by age

Amount patients will pay =30 30-39 40-49 50-59 60—
Less than 5,000 yen 5 (27.8%) 8 (21.1%) 11 (18.6%) 5 (12.5%) 14 (30.4%)
5,000 yen-less than 10,000 yen 7 (38.9%) 9 (23.7%) 8 (13.6%) 6 (15.0%) 6 (13.0%)
10,000 yen-less than 15,000 yen 3 (16.7%) 3 (7.9%) 13 (22.0%) 4 (10.0%) 2 (43%)
15,000 yen-less than 20,000 yen 2 (11.1%) 7 (18.4%) 4 (6.8%) 5 (12.5%) 2 (43%)
20,000 yen-less than 25,000 yen 0 (0.0%) 2 (5.3%) 7 (11.9%) 5 (12.5%) 4 (8.7%)
25,000 yen-less than 30,000 yen 0 (0.0%) 4 (10.5%) 5 (8.5%) 2 (5.0%) 3 (65%)
30,000 yen or more 1 (5.6%) 5 (13.2%) 9 (15.3%) 11 (27.5%) 12 (26.1%)
Not answered 0 (0.0%) 0 (0.0%) 2 (3.4%) 2 (5.0%) 3 (65%)
Total 18 (100%) 38 (100%) 59 (100%) 40 (100%) 46 (100%)
Mean value 9,167 yen 15,533 yen 16,807 yen 21,672 yen 18,163 yen
Standard error 1,629 yen 2,072 yen 1,777 yen 2,695 yen 2,580 yen
Median value 6,250 yen 12,500 yen 12,500 yen 17,500 yen 12,500 yen

—t—

Price difference hetween non-ionic and ionic X-CMs

(age)
60-

50-59

40-49

30-39

-30

b

Qverall

P

—

-

+—|

===

‘- Mean value
|E Median value

-8,000 6,000 —4,000 -2,000

0 2000 4,000 6,000

Difference (in yen) from the non-ionic vs. ionic
X-CM average price difference (13,097 yen)

8,000 10,000 12,000

EY B FENEREHEEN R FITETH 2.

REEMRHEO T L LT, B/ MESH (cost minimi-
zation analysis), % H /&% 5 #7 (cost-effectiveness
analysis), %% /28547 (cost-benefit analysis), %% H/&0H

53T (cost-utility analysis) @ 4 FlidA5H 5.
BRI, BEVHAU ) OBFE2ZT 270

KRR ZEE L, TOWE % LEME¥ 2 50T T

HbH. IR EH %R 22T S E G H %

Table 10 Results of questionnaire survey by annual income

Fig.2 X-CM price differences vs. results of ques-
tionnaire survey.

Amount patients will pay Less than 2.5 mil, | 25 Mil-lessthan | & mil.-less than | 7.5 mil.-lessthan | 4o u o000 o
5 mil. 7.5 mil. 10 mil.
Less than 5,000 yen 15 (27.8%) 15 (24.2%) 9 (18.8%) 1 (7.1%) 0 (0.0%)
5,000 yen-less than 10,000 yen 14 (25.5%) 11 (17.7%) 6 (12.5%) 1 (714%) 1 (12.5%)
10,000 yen-less than 15,000 yen 6 (10.9%) 7 (11.3%) 7 (14.6%) 2 (14.3%) 0 (0.0%)
15,000 yen-less than 20,000 yen 4 (7.3%) 6 (9.7%) 4 (8.3%) 3 (21.4%) 1 (12.5%)
20,000 yen-less than 25,000 yen 3 (55%) 4 (8.5%) 4 (8.3%) 2 (14.3%) 5 (62.5%)
25,000 yen-less than 30,000 yen 1 (1.8%) 6 (9.7%) 5 (10.4%) 0 (0.0%) 1 (12.5%)
30,000 yen or morg 8 (14.5%) 12 (19.4%) 13 (27.4%) 5 (35.7%) 0 (0.0%)
Not answered 4 (7.3%) 1 (1.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Total 55 (100%) 62 (100%) 48 (100%) 14 (100%) 8 (100%)
Mean value 12,912 yen 16,844 yen 20,557 yen 25,089 yen 20,156 yen
Standard error 1,886 yen 1,834 yen 2,321 yen 4,593 yen 2,222 yen
Median value 8,750 yen 12,500 yen 17,500 yen 20,000 yen 22,500 yen
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<by annual income>
Price difference between non-ionic and ionic X-CMs

(yen) pi iy
10 mio. and more . i
7.5 mio.-less than 10 mio. . BEERER I
5mio.-less than 7.5 mio. B R
.

2.5 mio.-less than 5 mio.
B Mean value

| [ Median value

less than 2.5 mio. —

Qverall

.-

-6,000—4,0002,000 0 2000 4,000 6000 8,000 10,000 12,000 14,000 16,000

Difference (in yen) from the non-ionic vs ionic
X-CM average price difference (13,097 yen)

<by health condition>
Price difference between non-ionic and ionic X-CMs
_L\

i | |
Very bad }_—*' Il Mean value
[ Median value
Bad IR
Normal
Giood
Very Good 1
Overall

-10,000 -5,000 0 5,000 10.000 15,000 20,000

Difference (in yen) from the non-ionic vs ionic
X-CM average price difference (13,097 yen)

Table 11 Results of questionnaire survey by health condition
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Fig. 3 X-CM price differences
vs. results of questionnaire
survey by annual income.

Fig. 4 X-CM price differences vs. results
of questionnaire survey by health condition.

Amount patients will pay Very good Good Normal Bad Very bad
Less than 5,000 yen 0 (0.0%) 4 (10.8%) 27 (26.0%) 10 (23.3%) 1 (25.0%)
5,000 yen—less than 10,000 yen 1 (9.1%) 7 (18.9%) 20 (19.2%) 7 (16.3%) 0 (0.0%)
10,000 yen-less than 15,000 yen 1 (9.1%) 6 (16.2%) 12 (11.5%) 4 (9.3%) 2 (50.0%)
15,000 yen-less than 20,000 yen 1 (9.1%) 4 (10.8%) 11 (10.6%) 4 (9.3%) 0 (0.0%)
20,000 yen-less than 25,000 yen 1 (91%) 4 (10.8%) g8 (7.7%) 5 (11.6%) 0 (0.0%)
25,000 yen—less than 30,000 yen 1 (9.1%) 5 (13.5%) 6 (5.8%) 2 (4.7%) 0 (0.0%)
30,000 yen or more 5 (45.5%) 7 (18.9%) 17 (16.3%) 9 (20.9%) 0 (0.0%)
Not answered 1 (9.1%) 0 (0.0%) 3 (2.9%) 2 (4.7%) 1 (25.0%)
Total 11 (100%) 37 (100%) 104 (100%) 43 (100%) 4 (100%)
Mean value 31,125 yen 18,682 yen 15,485 yen 17,506 yen 7,500 yen
Standard error 5,111 yen 2,080yen 1,431 yen 2,388 yen 3,819 yen
Median value 31,250 yen 17,500 yen 12,500 yen 12,500 yen 10,000 yen

R 12451 A 25 H
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<by side effect experience>
Price diﬂ.‘e_rE:nce between non-ionic and X-CMs
. i
I Bl Mean value
[ Median value
) 1'
Yes
—
Overall I
-2,000 0 2,000 4,000 6,000 8,000 10,000
Difference (in yen) from the non-ionic vs ionic
X-CM average price difference (13,097 yen)

Fig. 5 X-CM price differences vs. results of questionnaire survey.

Table 12 Results of questionnaire survey by experience of side effects

Arnount patients will pay Yes No
Less than 5,000 yen 2 (9.1%) 41 (23.2%)
5,000 yen-less than 10,000 yen 5 (22.7%) 31 (17.5%)
10,000 yen-less than 15,000 yen 3 (13.6%) 22 (12.4%)
15,000 yen-less than 20,000 yen 2 (91%) 18 (10.2%)
20,000 yen-less than 25,000 yen 2 (9.1%) 16 (9.0%)
25,000 yen-less than 30,000 yen 2 (91%) 11 (6.2%)
30,000 yen or more 4 (18.2%) 33 (18.6%)
Not answered 2 (9.1%) 5 (2.8%)
Total 22 (100%) 177 (100%)
Mean value 18,750 yen 16,637 yen
Standard error 3,223 yen 1,106 yen
Median value 15,000 yen 12,500 yen

<by allergy history>

——t—,

Price difference between non-ionic and X-CMs

No I

o I

I B Mean value
. [ Median value

QOverall l -_|
—2,000 0 2,000 4,000 6,000 8,000 10,000

Difference (in yen) from the non-ionic vs ionic
X-CM average price difference (13,097 yen)

Fig. 6 X-CM price differences vs. results of questionnaire survey.
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Table 13 Results of questionnaire survey by history of allergy

Amount patients will pay Yes No
Less than 5,000 yen 7 (16.7%) 35 (22.3%)
5,000 yen-less than 10,000 yen 6 (14.3%) 29 (18.5%)
10,000 yen-less than 15,000 yen 2 (4.8%) 23 (14.6%)
15,000 yen-less than 20,000 yen 5 (11.9%) 15 (9.6%)
20,000 yen-less than 25,000 yen 7 (16.7%) 11 (7.0%)
25,000 yen—less than 30,000 yen 4 (9.5%) 10 (6.4%)
30,000 yen or more 10 (23.8%) 28 (17.8%)
Not answered 1 (2.4%) 6 (3.8%)
Total 42 (100%) 157 (100%)
Mean value 20,421 yen 16,361 yen
Standard error 2,338 yen 1,175 yen
Median value 20,000 yen 12,500 yen
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