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Abstract

Introduction: Iodinated contrast media (ICM) are pharmaceuticals widely used in diagnostic procedures. Adverse 
effects associated with their administration are quite frequent and mostly mild. However, they raise concerns in 
patients and doctors in the context of their future use. 
Aim: To determine efficacy of premedication before medical procedures with the use of iodinated contrast media 
in patients with a history suggesting a hypersensitivity reaction after their past use. 
Material and methods: Out of 152 patients consulted due to adverse reactions after ICM (85 women and 67 men, 
aged 43–90), 101 were selected with the history suggesting a mild hypersensitivity reaction (urticaria, itching, 
skin redness, malaise etc.). All the patients had health problems requiring a procedure with ICM administration in 
the near future. The premedication was given with cetirizine (10 mg) and prednisone (20 mg or 50 mg, randomly 
assigned) 13, 7 and 1 h before the ICM administration. Presence of adverse events was compared between the 
subgroups with χ2 test and efficacy of premedication – with Wilcoxon test.
Results: Seventy-six patients underwent the radiologic procedure with premedication with antihistamine and a low-
er (40 patients) or higher dose (36 patients) of prednisone. Four of them reported a cutaneous hypersensitivity 
reaction (urticaria, itching, redness) and one – dyspnoea. There was no statistically significant difference in relation 
to the premedication protocol (p = 0.1306). 
Conclusions: Premedication with cetirizine and prednisone before radiologic procedures proved to be efficient in 
patients with a history suggesting hypersensitivity to iodinated contrast media. There was no significant difference 
in efficacy related to the dose of prednisone (20 mg vs. 50 mg).
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Introduction

Iodinated contrast media (ICM) are solutions of iodin-
ated benzene derivatives widely used in diagnostic pro-
cedures. It is estimated they are administered more than 
75 million times every year in several X-ray procedures 
[1]. In Poland itself the number of coronary angiographies 
exceeds 200 000 per year including more than 120 000 
percutaneous coronary interventions [2]. 

Adverse effects associated with ICM administration 
are quite frequent and mostly non-allergic. The risk of ad-
verse reactions is 4–12% with ionic ICM and 1–3% with 
nonionic contrast media. Severe reactions are observed in 
0.16% and 0.03% of procedures, respectively [3, 4]. How-
ever, the reactions, particularly milder and not requiring 
interventions, may be significantly underestimated.

Although majority of the reactions are mild, they 
raise concerns in patients and doctors in the context of 
their future use. Thus, an uncertain history of ‘allergy to 
contrast media’ may lead to unnecessary avoidance of 
important or even life-saving procedures, for example 
coronary angiography and percutaneous coronary inter-
vention (PCI). As a consequence, it seems necessary to 
introduce reliable and evidence-based protocols of man-
agement of patients with several patterns of adverse 
reactions to ICM in history.

Aim 

The aim of the study was to determine efficacy of pre-
medication before medical procedures with the use of io-
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dinated contrast media in patients with a history suggest-
ing a mild hypersensitivity reaction after their past use. 

Material and methods 

Between January 2015 and January 2018, 152 patients 
(85 women and 67 men, aged 40–90 years) were consult-
ed in the Department of Allergology, Medical University 
of Gdansk due to the past hypersensitivity reactions after 
ICM. Out of 152 patients, a group of 101 was selected 
with the history suggesting a mild hypersensitivity re-
action (urticaria, itching, angioedema etc.). All the par-
ticipants had health problems requiring a procedure with 
ICM administration in the near future (coronary angiog-
raphy or computed tomography). Patients with the his-
tory of a severe drug hypersensitivity reaction, including 
anaphylaxis as defined by Sampson [5], unstable asthma, 
renal insufficiency or unstable heart insufficiency were 
excluded from the study. We also excluded patients 
with isolated subjective vasomotor symptoms (nausea, 
sweating, feeling of warmth etc.).

Patients were randomly assigned to one of the pre-
medication arms: 10 mg cetirizine + 20 mg prednisone or 
10 mg cetirizine + 50 mg prednisone. Characteristics of 
the subgroups are presented in Table 1. The premedica-

tion was given orally 13, 7 and 1 h before the ICM admin-
istration. Subjects were observed 24 h after the ICM ad-
ministration. Presence of any hypersensitivity reactions 
was recorded. 

The protocol of the study has been approved by the 
Independent Bioethics Committee of the Medical Uni-
versity of Gdansk. Subjects have given written informed 
consent before inclusion into the study.

Statistical analysis

In statistical analysis their number was compared 
between the groups with χ2 test. Efficacy of premedica-
tion expressed by reduction of adverse events was deter-
mined with Wilcoxon test (Statistica 13, StatSoft, USA). 

Results

Out of 101 patients recruited into the study, 76 pa-
tients underwent radiologic procedures with premedi-
cation with antihistamine and a lower (40 patients) or 
higher dose (36 patients) of prednisone. Coronary angi-
ography was performed in 67 and computed tomography 
– in 9 cases.

In the vast majority of cases (70 out of 76, i.e. 92%) 
diagnostic procedures were performed without any com-

Table 1. Characteristics of subgroups based on the premedication protocol applied: A – cetirizine + prednisone (low 
dose), B – cetirizine + prednisone (high dose)

Parameter Subgroup A (n = 40) Subgroup B (n = 36)

Age (mean) 53–82 years (48.9 years) 40–90 years (46.5 years)

Gender (women : men) 19 : 21 21 : 15

Concomitant allergic diseases, n (%):

Asthma 1 (2.5) 2 (5.5)

Allergic rhinitis 5 (12.5) 3 (8.3)

Chronic urticaria 0 (0) 1 (2.7)

Atopic dermatitis 1 (2.5) 0 (0)

History of reactions to ICMs, n (%):

Urticaria 26 (65) 19 (52)

Angioedema 8 (20) 9 (25)

Skin redness 29 (72.5) 26 (72)

Nausea 6 (15) 4 (11)

Diarrhoea 4 (10) 3 (8.3)

Dizziness 3 (7.5) 4 (11)

Procedure associated with the past reaction to ICMs, n (%):

Coronary angiography 20 (50) 16 (44)

Computed tomography 6 (15) 6 (16)

Urography 8 (20) 6 (16)

Other 2 (5) 8 (22)

Lack of data 4 (11) 3 (8.3)*

*Sum higher than 36 – some patients had more than one reaction.
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plications. In 4 (5%) patients a cutaneous hypersensitivity 
reaction was observed (urticaria, itching, redness). One 
patient had a transient dyspnoea during the procedure 
with no other symptoms suggesting hypersensitivity. 
Finally, 1 patient had cardiac arrest during angiography, 
with no typical signs and symptoms of hypersensitivity, 
probably associated with the procedure itself. Thus, this 
case was excluded from the analysis. The reduction in 
the number of hypersensitivity symptoms between the 
patient’s history and current ICM administration was 
statistically significant (p < 0.01) while the difference 
in the rate of reactions between premedication groups 
was non-significant (p = 0.1306). The flow of patients has 
been shown in Figure 1.

Discussion

Similarly to drugs hypersensitivity, reactions to ICM 
are generally classified as immediate (onset of the reac-
tion within 1 h after administration) and delayed (up to 
24–48 h after administration). Immediate reactions are 
usually more severe with generalized symptoms (most 
commonly – urticaria, angioedema, dyspnoea, wheez-
ing, fall of blood pressure) while delayed reactions are 
milder, usually limited to the skin [6]. For many years im-
mediate reactions were linked to nonspecific histamine 
release resulting from a direct membrane effect of high-
osmolality ICM, activation of complement or formation 
of bradykinin. However, there is a growing evidence that 
some of the reactions are IgE-mediated allergy [7]. Non-
immediate allergic reactions are T-cell-dependent. 

There are no widely accepted standards for the fu-
ture use of ICM in patients with the history of adverse 
events. If the hypersensitivity reaction had been severe, 
administration of ICM is for obvious reasons strictly for-
bidden. On the other hand, it is believed that patients 
presenting mild vasomotor symptoms do not need any 
particular attention as they mostly well tolerate new 
lower-osmolality ICM. Management of mild-to-moderate 
hypersensitive patients has been more controversial. For 
many years their reactions were regarded as ‘anaphy-
lactoid’ i.e. non-IgE-mediated. Thus, skin tests were not 
advised as unreliable. This approach has been changing 
as the increasing number of publications show that in 
patients demonstrating typical signs and symptoms 
of immediate, anaphylactic reactions, skin tests reflect 
sensitization [8]. As a result, the skin test, together with 
challenges may be applied for finding a safe ICM for fu-
ture use [9]. In the vast majority of cases both immedi-
ate and non-immediate ICM-related reactions are mild. 
If patients’ condition requires a diagnostic or therapeutic 
procedure with the use of ICM and the benefit/risk ratio 
is clear, pretreatment is also often used. According to the 
current guidelines of the Polish Society of Allergology, 
pretreatment is particularly efficient in patients with the 
history of a mild reaction [10].

In order to minimize the incidence of hypersensitiv-
ity reactions in high-risk patients, several premedication 
protocols have been proposed, mostly based on adminis-
tration of glucocorticosteroids and antihistamines. In the 
study of Greenberger et al., 563 patients with the history 
of immediate hypersensitivity reactions were given either 
the combination of 50 mg prednisone, 50 mg diphen-
hydramine and 25 mg ephedrine or 50 mg prednisone 
and 50 mg diphenhydramine. Both regimens were as-
sessed to be efficient with a significantly lower number 
of mild reactions in the group receiving ephedrine [11].  
Two years later Greenberger et al. proposed another re-
gime for emergency administration of ICM with 200 mg 
hydrocortisone given intravenously repeatedly every 4 h 

152 patients with history of ICM hypersensitivity

20 patients – mild vasomotor or 
unspecific subjective symptoms

31 patients – anaphylaxis

9 patients – consent withdrawal 
14 patients – alternative test 
chosen (MRI, USG etc.)
1 patient – withdrawn due to 
poor compliance
1 patient – withdrawn due to 
unstable condition

40 patients: 10 mg cetirizine + 20 mg prednisone
38 patients: no hypersensitivity reaction
1 patient: urticaria
1 patient: transient dyspnea

36 patients: 10 mg cetirizine + 50 mg prednisone
32 patients: no hypersensitivity reaction
3 patients: urticaria/angioedema
1 patient: cardiac shock associated with coronary angiography

101 patients randomized

76 patients completed the study
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Figure 1. Patients flow from the recruitment to assessment 
of premedication efficacy
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until the end of the procedure and 50 mg diphenhydr-
amine intravenously 1 h before the procedure [12]. Later 
introduction of lower-osmolality ICM proved to be safer 
in high-risk patients [13].

Although well documented, the presented regimens 
cannot be easily implemented. Diphenhydramine is in 
many counties no longer available in the oral form and 
the second generation of antihistamines prevail on the 
market due to a lower incidence of unwanted effects. 
Ephedrine is contraindicated in patients with hyperten-
sion and coronary artery disease. Another issue may be 
a relatively high dose of prednisone (150 mg/day) pro-
posed. Although the risk of adverse events in short-term 
administration of systemic steroids is not high, some 
patients with chronic diseases, such as diabetes or hy-
pertension, may suffer from the deterioration of their 
control. 

Our regimens are based on oral, easily-available 
drugs that can be taken by patients at home and, as 
a result, earlier hospitalization is not required for pre-
treatment. This approach proved to be efficient with only 
5 patients demonstrating relatively mild hypersensitivity 
symptoms. 

The main limitation of the study is selection of pa-
tients only with the history of mild hypersensitivity re-
actions. Thus, results cannot be simply extrapolated to 
the whole population of ICM-intolerant patients. On the 
other hand, regarding several patterns of reactivity and 
numerous clinical situations, the diagnostic approach 
cannot be unified. On the contrary, it should be patient-
tailored with either pretreatment or allergology work-up 
aiming at finding safe alternative ICM [6]. For ethical rea-
sons, no placebo group was designed, what affected the 
reliability of efficacy assessment. Presence of hypersensi-
tivity reactions was compared between patients’ history 
and current study despite the fact that different ICMs 
could have been applied. 

Another not investigated area is the relation between 
adverse events and general condition of patients as well 
as concomitant drugs. In this study all the procedures 
were elective and, as a result, performed in stable and 
prepared patients. That does not reflect real life where 
ICM are often administered in emergency situations and 
hypersensitivity reactions may be augmented by cardiac 
insufficiency, β-blockers administration etc.

Conclusions

Premedication with cetirizine and prednisone before 
radiologic procedures proved to be efficient in patients 
with a history suggesting hypersensitivity to iodinated 
contrast media irrespective of the dose of prednisone 
(20 mg vs. 50 mg).
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