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Effects of an electronic system for the management of adverse reactions to
iodinated contrast media

Eun-Jung Jo,"? Hye-Kyung Park'?

'Biomedical Research Institute, Pusan National University Hospital, Busan; *Department of Internal Medicine, Pusan National University College of Medicine,
Busan, Korea

Purpose: In 2014, Pusan National University Hospital developed an electronic system for the monitoring and management of ad-
verse drug reactions (ADRs) to iodinated contrast media (ICM) and premedication. We analyzed the prevalence of hypersensitivity
reactions (HRs) and the effect of premedication after system development.

Methods: We analyzed immediate HRs to ICM recorded from January 2015 to September 2018 and the annual incidences were
compared.

Results: Patients with immediate HRs to ICM were at a mean age of 54.6 + 14.3 years and 53.8% were female. The overall frequency
of HRs was 0.328%. In the classification according to the degree of severity, 87.2% of the cases were mild, 11.0% were moderate, and
1.8% were severe. The ICM most commonly inducing an HR was iomeprol (0.529%), followed by iohexol (0.371%), ioversol (0.359%),
iobitridol (0.310%), iopamidol (0.152%), iopromide (0.128%), and iodixanol (0.036%). ICM was readministered to 49.2% of the pa-
tients, and immediate HRs recurred in 16.2%. There was no correlation between premedication with an antihistamine and HR recur-
rence, but premedication with corticosteroids reduced the rate significantly. After development of the electronic monitoring and
management system, the HR incidence increased 1.25-fold per year, but most cases were mild and the rate of severe reactions
tended to decrease.

Conclusion: Because ADRs to ICM are difficult to predict, appropriate strategies to prevent their development are needed. A system
that documents ADRs to ICM can improve patient management. (Allergy Asthma Respir Dis 2021;9:164-170)

Keywords: Contrast media, Adverse drug reaction reporting systems, Premedication, Incidence
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i 7]7F AF8-5F 29 A= Iohexol (bonorex, omnipaque, om-
nifure, omnihexol), Iomeprol (iomeron), Iobitridol (xenetix), Io-
versol (optiray), lopamidol (pamiray, scanlux), lopromide (ultra-
vist), lodixanol (visipaque) 77}A] AAEO. 2 T H]o]2A] 24|
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Fig. 1. The electronic system for the monitoring and management of advers!

e reactions to iodinated contrast media in Pusan National University Hospital. (A) Record-

ing system of adverse reactions to contrast media. (B) Automatic pop-up window for premedication recommended according to the severity of hypersensitivity reac-

tions to contrast media.
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Table 1. Baseline characteristics of study population with adverse reactions to
iodinated contrast media (n=881)

Characteristic Value
Female sex 491 (55.73)
Age (yr) 54.81+14.58
Test modality
Computed tomography 862 (97.84)
X-ray angiography 19(2.16)
Involved organ with adverse reactions
Cutaneous 613(69.58)
Gastrointestinal 257 (29.17)
Neurologic 101 (11.46)
Respiratory 73(8.29)
Cardiovascular 36(4.09)
Others™ 25(2.84)
Hypersensitivity reaction 665 (75.48)
Immediate 626 (94.14)
Delayed 39(5.87)

Values are presented as number (%) or mean + standard deviation.
*Vascular pain (n=2); pallor or cold sweating (n=23).
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Table 2. Characteristics of study population with immediate hypersensitivity
reactions to iodinated contrast media (n=626)

Variable Value
Female sex 337(53.83)
Age (yr) 54.58+14.35
Test modality
Computed tomography 615(98.24)
X-ray angiography 11(1.76)

Type of iodinated contrast media, hypersensitivity reactions/total use (%)

lomeprol 129/24.,366 (0.53)
lohexol 256/68,998 (0.37)
loversol 62/17,258 (0.36)
obitridol 110/35,489(0.31)
lopamidol 59/38,707 (0.15)
lopromide 5/3,901(0.13)
lodixanol 5/13,954 (0.04)
Grade of hypersensitivity reaction
Mild 546 (87.22)
Moderate 69(11.02)
Severe 11(1.76)
Premedication
Antihistamine 149(23.80)
Corticosteroid 25(3.99)

Values are presented as number (%) or mean + standard deviation.
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Incidence of hypersensitivity reactions (%)

lomeprol lohexol  loversol lobitridol lopamidol lopromide lodixanol

Type of iodinated contrast media

Fig. 2. Prevalence of adverse reactions to iodinated contrast media. *P<0.05
vs. iomeprol. 'P<0.05 vs. iohexol. *P<0.05 vs. ioversol. *P<0.05 vs. iobitridol.
I P<0.05 vs. iopamidol. "P<0.05 vs. iopromide. **P<0.05 vs. iodixanol.
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Table 3. Characteristics of patients with recurrent reactions after readministra-
tion of iodinated contrast media (ICM) in patient with immediate hypersensitivi-
ty reactions

Recurrence of ~ No recurrence of
Characteristic hypersensitivity  hypersensitivity ~ P-value
reactions reactions
No. of patients 50(16.23) 258(83.77)
Female sex 26(52.00) 129 (50.00) 0.877
Age (yr) 56.78+10.32 57.19+1329 0837
Grade of previous hypersensitivity reactions

Mild 46(92.00) 230(89.15) 0.717*

Moderate 3(6.00) 25(9.69)

Severe 1(2.00) 3(1.163)
Administration of different ICM 41(82.00) 231(89.54) 0.129
Premedication

Antihistamine 46(92.00) 243(94.19) 0.525

Corticosteroid 1(2.00) 32(12.40) 0.025

Values are presented as number (%) or mean + standard deviation.
*Statistical analysis was performed by linear-by-linear association.
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Table 4. The factors affecting recurrence of immediate hypersensitivity reac-
tions after adjusting for age, sex, grade of previous hypersensitivity reaction,
change of iodinated contrast media (ICM), and premedication

Variable Odds ratio (95% CI) ~ Pvalue

Grade of previous hypersensitivity reactions
Moderate (vs. mild)
Severe (vs. mild)
Administration of different ICM
Antihistamine premedication
Corticosteroid premedication

0.646 (0.180-2.317) 0.502
9.280(0.463-185.914)  0.145
0.438 (0.183-1.046) 0.063
1.152(0.334-3.970) 0.823
0.087 (0.008-0.909) 0.041

Cl, confidence interval.

'Statistical comparison was performed with mild previous hypersensitivity reactions
or administration of same ICM or no premedication of antihistatmine or corticoste-
roid as reference group, and the odds ratio and Pvalue were adjusted according to
age, sex, grade of previous hypersensitivity reaction, change of ICM, and premedica-
tion.

Table 5. The incidence rate ratios (IRR) of immediate hypersensitivity reactions to iodinated contrast media (ICM) by year

Year
Variable IRR Pvalue
2015 2016 2017 2018

Total use of ICM (n) 46,775 53,226 63,280 39,392

Hypersensitivity reactions 83(0.18) 210(0.40) 173(0.27) 160 (0.41) 1.25 <0.001
Mild 68(0.5) 184(0.35) 154 (0.24) 140(0.36) 127 <0.001
Moderate 11(0.02) 23(0.04) 17(0.03) 18(0.05) 122 0.108
Severe 4(0.01) 3(0.01) 2(0.003) 2(0.01) 0.79 0433

Values are presented as number (%).
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