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Incidence of adverse drug reaction among 6 iodinated contrast media
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Purpose: Contrast media is one of the most common cause of adverse drug reaction (ADR) in adult. However, there was little data
reported about differences in ADR ratio and severity among iodinated contrast media (ICM).

Methods: Medical records of 627,049 patients who performed computed tomography scan using low-osmolar nonionic iodinated
contrast media from January 2015 to December 2018 were retrospectively reviewed. A total of 6 ICMs including iomeprol, iohexol,
iopromide, iobitridol, ioversol, and iopamidol were used in this period. The incidence of ADR was compared to their total usage and

dosage between each contrast media.

Results: The incidence of ADR of iopromide (1.36%) and iomeprol (1.27%) was the highest when compared with the average inci-
dence of 1% of 6 ICMs. loversol (0.67%), iohexol, and iobitridol (0.74%) had the lower incidence of ADR. The order of results adjusted
by actual administered dosage, the use of premedication, and the prior exposure history of ICMs was similar. The fraction of moder-
ate and severe ADR in overall ADR was slightly different, but not proportional to the incidence of ADR.

Conclusion: The incidence of ADR among 6 low-osmolar nonionic ICMs was significantly different when compared by the total
number of usage and the total volume of dose. The incidence of ADR varied by nearly 2-fold depending on ICMs. Further study
might need to explore the reason for the difference of incidence. (Allergy Asthma Respir Dis 2021;9:84-92)
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1. ZGHIE 22HZ(ADR) Y E

201537E 2018 @7H4] 4d7F @ © E3} 2GA| S AHE-3l CT 4
AFE AlRYEE Sl F 627,0497101900L, 2FA|= QI FARg-o]
HPAYEE 79 5,74771(0.9%)°1 AT, A CT AARS] i Hl&
2 B9 91K (n=2336,914 [53.7%] for male patient), Z=FA| F-A+
$-(adverse drug reaction, ADR) T35 0f| A= 044 9] H]&-0] &3ke.
H(60.3% for ADR; 46.1% for non-ADR), ZA|H 2 v ufj =
oJAo] WRITHP < 0.001 by chi-square test). ZFA| F-2-8-0] ¢l=
F3} 294 28-S w33 ZolH B A Aoli= gisict
(58.1 years for ADR; 54.0 years for non-ADR) (Table 1).

Z2PA FFEE F CT Al 744> thi] FAR- A 145 B3
SHH iopromide”| 1.36% %2 F-2-8- HAiE-0] 7}AF =911, 71 oS-
2 iomeprol (1.27%), iopamidol (1.05%)° |31} LHZ] 3712] 234
A= iobitridol (0.74%), iohexol (0.74%), ioversol (0.67%) <4 2, Tf
A= 0.7%9] W2 2GA| WYES BHoch 2GAE F2-8- 24

Table 1. Demographic characteristics of study groups

KohE, etal. = Adverse drug reaction to iodinated contrast media

£9] A}o]+= P<0.001Z(by chi-square test) 4-2]0|5M L, 2G4
Z}oll multiple comparison using chi-square test® H|W5}$1-2 o]
A -2 F-oJu]Rl 2fo| 5 HAITK(Table 2, Fig. 1).
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A &2 132.8 mLo|glom], £YA| 100 mLG FARE-

Hat 0.007710]80e}. 294 57 CT 13]5 294 &
] &t} 9 & =91, lopromide®} Iohexol2] 74-9- H-A-&-
o)A 28§9] 2ol & HloU CT 18] AHE-3E Hat 294
2 Z}ol7} $11T}(138.8 + 18.5 mL for Iopromide; 137.8 £ 16.7 mL
for Iohexol). 100 mL% F-2H8- WAE-2 v w35} o] EAAC
2 OJBAYE QAR RS WAEo] & 24} 2
100 mLF 5218 A B 52 43S BITH0.10 for iopromide

and iomeprol; 0.05 for iohexol, iobitridol and ioversol) (Table 2).
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ZFo| A HZL 78.3%, F5Z-L 20.4%,
743 TEte 2 = 5|59 792} s

lodinated contrast Total ADR I
. otal ADR
media Men \Women Men Women Pvalue

lopromide 20,406 (55.79) 16,170 (44.21) 206 (41.45) 291 (58.55) <0001 57.2+138 53.7+14.1
lomeprol 71,203 (52.82) 63,604 (47.18) 686 (40.16) 1,022 (59.84) <0.001 579+148 53.7+145
lopamidol 39,930 (56.43) 30,830(4357) 319(43.11) 421(56.89) <0.001 58.5+13.1 54.1+14.1
lohexol 64,228 (55.08) 52,370 (44.92) 323(37.47) 539(62.53) <0.001 58.2+13.1 542+12.8
lobitridol 101,392 (52.74) 90,871 (47.26) 555(38.89) 872(61.11) <0.001 582+138 544+136
loversol 39,755 (52.28) 36,290 (47.72) 191(37.23) 322(62.77) <0.001 58.3+14.3 54.1+136
Sum 336,914 (53.73) 290,135 (46.27) 2,280(39.67) 3,467 (60.33) 58.1+£139 54.0+139

Values are presented as number (%) or mean + standard deviation.
Statistical significance was evaluated using chi-square test.

Total, all patients performed computed tomography using contrast media; ADR, patients underwent adverse drug reaction for each iodinated contrast media among all patients.

Table 2. Incidence of adverse drug reaction for each contrast media

Usage of iodinated contrast media

Dosage of iodinated contrast media

lodinated contrast media

Total ADR Total dose (mL) Mean+2SD (mL) ADR/100 mL
lopromide 36,576 497 (1.36) 5,078,341 1388+93 0.010(1.39)
lomeprol 134,807 1,708(1.27) 16,844,526 125.0+18.7 0.010(1.25)
lopamidol 70,760 740(1.05) 9,778,395 1382489 0.008(1.10)
[ohexol 116,598 862 (0.74) 16,062,408 1378+84 0.005 (0.69)
obitridol 192,263 1,427(0.74) 25,975,045 135.1+15.0 0.005 (0.68)
loversol 76,045 513(0.67) 9,505,460 1250404 0.005 (0.63)
Sum 627,049 5,747(0.92) 83,244,175 1328+14.3 0.007 (0.95)
Pvalue <0.001 >099

Values are presented as number (%) or mean + standard deviation (SD).

Statistical significance was evaluated using chi-square test, and multiple comparison using chi-square test (Fig.1).
Total, all patients performed computed tomography using iodinated contrast media (ICM); ADR, patients underwent adverse drug reaction for each ICM among all patients;

ADR/100 mL, the number of adverse drug reaction per 100 mL of ICM.
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multiple comparisons using chi-square test) (Table 3, Fig. 1).

of
2L
N
N,

of

g
r—-—‘ Eﬂ:‘, O{N
ﬂJlO HI

£ @ ofN

_>|:
ol
o X2

=

3. ZEME B2 SM
T/ YES A E TR SR 57.6%E 7 ok,
23717 ZARL 26.3%, BE7|H ZARL 19.5%, AHA 24

AF2599% 424Gtk ZARE U H % 0] 424
Zztol A = A 9] 5 5 Table 4)

\ | P<0.001

18

\ | P<0.001

16
14 r
12
1.0
08
06 -

Incidence rate (%)

04 r
02 -

| P<0.001

= Mild
B Moderate & severe

0.92

lopromide

lomeprol

lopamidol

lohexol

lobitridol loversol Total

Fig. 1. The overall incidence of adverse reaction and severity for each contrast media. P-value shows statistical significance of incidence of adverse reaction between

each contrast media by multiple comparisons using chi-square test.

Table 3. Severity of adverse drug reaction for each contrast media

lodinated contrast Mild Moderate Severe Moderate+severe
media No.(%)  Fraction in ADR (%) No. (%)  Fraction in ADR (%) No.(%)  Fraction in ADR (%) No.(%)  Fraction in ADR (%)

lopromide 390(1.07) 7847 98(0.27) 19.72 9(0.025) 1.81 107 (0.29) 2153
lomeprol 1,302 (0.97) 76.23 379(0.28) 22.19 27(0.020) 1.58 406 (0.30) 2377
lopamidol 578(0.82) 78.11 156(0.22) 21.08 6(0.008) 081 162(0.23) 21.89
lohexol 660(0.57) 76.57 192(0.16) 2277 10(0.009) 1.16 202(0.17) 2343
lobitridol 1,156 (0.60) 81.01 255(0.13) 17.87 16(0.008) 1.12 271(0.14) 18.99
loversol 416 (0.55) 81.09 93(0.12) 18.13 4(0.005) 0.78 97(0.13) 1891

Sum 4,502 (0.72) 78.34 1,173(0.19) 204 72(0.011) 125 1,245(0.20) 21.66
P-value <0.001 0013 <0.001 0.025 0.001 0.405 <0.001 0.013*

Statistical significance was evaluated using chi-square test, and multiple comparison using chi-square test.
All other ICMs showed P> 0.05, and even most P>0.99 between ICMs by multiple comparisons using chi-square test.

ADR, adverse drug reaction for each ICM; frequency, the percentage of each severity of ADR among all patients performed computed tomography using each iodinated contrast

media (ICM); Fraction in ADR, the fraction of each severity of ADR among patients underwent ADR from each ICM.

*P<0.05 was only seen between iomeprol and iobitridol.
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Table 4. Adverse drug reaction rate by organ system (with allowing redundancy)

KohE, etal. = Adverse drug reaction to iodinated contrast media

lodinated contrast media ADR (n) Gastrointestinal Skin Pulmonary Cardiovascular Neurology
lopromide 497 129(25.96) 285(57.34) 86(17.30) 31(6.24) 59(11.87)
lomeprol 1,708 436 (25.53) 1,024 (59.95) 373(21.84) 116(6.79) 192 (11.24)
lopamidol 740 161(21.76) 457 (61.76) 179(24.19) 37(5.00) 77(10.41)
[ohexol 862 211(24.48) 483 (56.03) 148(17.17) 59 (6.84) 111(12.88)
obitridol 1,427 418(29.29) 768 (53.82) 241(16.89) 75(5.26) 185(12.96)
loversol 513 157 (30.60) 292 (56.92) 91(17.74) 20(3.90) 45(8.77)
Sum 5,747 1,512 (26.31)* 3,309 (57.58)* 1,118 (19.45) 338(5.88) 669 (11.64)
Values are presented as number (%). Statistical significance was evaluated using chi-square test.
ADR, patients underwent adverse drug reaction for each iodinated contrast media among all patients.
*P<0.05.
Table 5. Comparison of adverse drug reaction whether using premedication

i ) Premedication (+) Premedication (-)
lodinated contrast media Pvalug*

No. ADR, n (%) No. ADR, n (%)

lopromide 1,925 75(3.90) 5.26 34,651 422(1.22) <0.001
lomeprol 6,824 243 (3.56) 5.06 127,983 1,465(1.14) <0.001
lopamidol 5316 123(2.31) 65,444 617(0.94) <0.001
lohexol 8,152 176(2.16) 6.9 108,446 686 (0.63) <0.001
lobitridol 10,645 233(2.19) 554 181,618 1,194 (0.66) <0.001
loversol 4,407 103(2.34) 5.80 71,638 410(0.57) <0.001
Sum 37,269 953 (2.56) 5.94 589,780 4,794(0.81) <0.001
Pvalue’ <0.001 <0.001

Values are presented as number (%).

Statistical significance was evaluated using *chi-square test, and 'chi-square test and Cochran-Armitage Trend Test.
Premedication, antihistamine, and/or steroid; ADR, patients underwent adverse drug reaction for each iodinated contrast media (ICM); %, the percentage of patients adminis-

tered premedication before performing computed tomography using each ICM.
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(Supplementary Table 1).
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Table 6. Adverse drug reaction classified by multiple and first exposure to contrast media in Samsung Medical Center (SMC)

. . Multiple exposure First exposure
lodinated contrast media (%) Pvalue*
No. ADR, n (%) No. ADR, n (%)

lopromide 18,079 348(1.92) 4943 18,497 149(0.81) <0.001
lomeprol 83,635 1,328(1.59) 62.04 51,172 380(0.74) <0.001
lopamidol 53,711 626(1.17) 7591 17,049 114(0.67) <0.001
lohexol 80,033 682 (0.85) 68.64 36,565 180(0.49) <0.001
obitridol 137,573 1,168(0.85) 7155 54,690 259(0.47) <0.001
loversol 53,785 425(0.79) 70.73 22,260 88(0.40) <0.001
Sum 426,816 4577(1.07) 68.07 200,233 1,170(0.58) <0.001
Pvalue' <0.001 <0.001

Statistical significance was evaluated using *chi-square test, and 'chi-square test and Cochran-Armitage Trend Test.
ADR, patients underwent adverse drug reaction for each iodinated contrast media (IC\M) among all patients; %, the percentage of patients with multiple exposure to each con-

trast media in SMC.

16
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0.4
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All patients o Premedication naive
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M |opromide
B |omeprol
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P<0.001
0.58

ICMs naive in SMC G

Fig. 2. Comparison of incidence rate of adverse drug reaction among iodinated contrast medias (ICMs). All patients (A) vs. premedication naive (B) vs. ICMs naive in

Samsung Medical Center (SMC) (C).
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Supplement Table 1. Incidence of ADR by iodine-containing concentration of lomeprol*

Allergy Asthma Respir Dis AARD

lodine concentration Total ADR Mild 1 Mild 2 Moderate Severe

300 mgl/mL 109,887 1,371(1.25) 549(0.50) 4972 (0.45) 310(0.28) 20(0.02)
400 mgl/mL 24,920 337(1.35) 146 (0.59) 115(0.46) 69(0.28) 7(0.03)
Sum 134,807 1,708(1.27) 695(0.52) 607 (0.45) 379(0.28) 27(0.02)

Values are presented as number (%).

Total, all patients performed computed tomography using iomeprol; ADR, patients underwent adverse drug reaction for iomeprol; Mild 1, observation without antihistamine;

Mild 2, treatment using antihistamine.
*Only iomeprol was used with 2 different concentrations such as 300 mgl/mL and 400 mgl/mL.
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Supplement Table 2. Comparison of moderate to severe adverse drug reaction whether using premedication

i . Premedication (+) Premedication (-)
lodinated contrast media
ADR Moderate to severe ADR Moderate to severe

lopromide 75 42(56.0) 422 65(15.4)
lomeprol 243 121(49.8) 1,465 283(19.3)
lopamidol 123 64(52.0) 617 98(15.9)
lohexol 176 99(56.3) 686 103(15.0)
obitridol 233 109 (46.8) 1,194 162(13.6)
loversol 103 48 (46.6) 410 49(12.0)
Sum 953 483(50.7) 4,79 760(15.9)

Values are presented as number (%).
Premedication, antihistamine and/or steroid; ADR, patients underwent adverse drug reaction for each iodinated contrast media (ICM); Moderate to severe, patients with severi-
ty of moderate to severe adverse reaction to [CMs.
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