
https://doi.org/10.1177/08465371241311253

Canadian Association of  
Radiologists Journal
﻿1–17
© The Author(s) 2025

Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/08465371241311253
journals.sagepub.com/home/caj

Guidelines

1 Department of Pediatrics, Division of Infectious Disease, Immunology & Allergy, University of Ottawa, Ottawa, ON, Canada
2 Children’s Hospital of Eastern Ontario, Ottawa, ON, Canada
3 Department of Radiology, University of Ottawa, Ottawa, ON, Canada
4 Ottawa Hospital Research Institute, Ottawa, ON, Canada
5 Department of Radiology, University of Manitoba, Winnipeg, MB, Canada
6 St. Boniface General Hospital, Winnipeg, MB, Canada
7 Département de radiologie, radio-oncologie et médecine nucléaire, Université de Montréal, Montréal, QC, Canada
8 Institut de Cardiologie de Montréal, Montréal, QC, Canada
9 Canadian Association of Radiologists, Ottawa, ON, Canada
10 Infectious Diseases and Immunity in Global Health Program at the Research Institute of the McGill University Health Centre, Montreal, QC, Canada
11 Departments of Radiology and Epidemiology, University of Ottawa, Ottawa, ON, Canada
12 Department of Medicine, University of Alberta, Edmonton, AB, Canada
13 Department of Medicine and Department of Biomedical and Molecular Sciences, Queen’s University, Kingston, ON, Canada
14 Department of Radiology, Dalhousie University, Halifax, NS, Canada
15 Queen Elizabeth II Health Sciences Centre, Halifax, NS, Canada

Corresponding Author:
Adam Byrne, Department of Infectious Disease, Immunology & Allergy, Children’s Hospital of Eastern Ontario, 401 Smyth Road, Ottawa, ON K1H 8L1, 
Canada. 
Email: adbyrne@cheo.on.ca

CAR/CSACI Practice Guidance for 
Contrast Media Hypersensitivity

Adam Byrne1,2, D. Blair Macdonald3,4 , Iain D. C. 
Kirkpatrick5,6 , Magali Pham7,8, Courtney R. Green9 , Ana 
Maria Copaescu10 , Matthew D. F. McInnes4,11 , Ling Ling12, 
Anne Ellis13, and Andreu F. Costa14,15

Abstract
Contrast media, including iodinated contrast media and gadolinium-based contrast agents, are commonly administered 
pharmaceuticals with excellent safety profiles. However, a minority of the population may experience a hypersensitivity 
reaction following intravenous administration. Hypersensitivity reactions can be immediate or delayed, and range from mild, 
such as urticaria, to severe, including anaphylaxis. There is emerging evidence that longstanding pretreatment protocols, such 
as diphenhydramine and corticosteroids, are ineffective and have the potential for side effects and other harms. Moreover, the 
evidence for efficacy on which this practice is based is weak and outdated. A joint collaborative working group of representatives 
from the Canadian Association of Radiologists and the Canadian Society of Allergy and Clinical Immunology was assembled 
to inform medical professionals and hospital policies regarding hypersensitivity reactions to contrast media. The objectives of 
the working group were to provide an overview of the epidemiology, physiology, risk factors, and types of hypersensitivity 
reactions; to synthesize the evidence for pretreatment strategies that minimize the risk of a breakthrough reaction for both 
iodinated contrast media and gadolinium-based contrast agents; to review the allergy investigations used to evaluate patients 
with a history of severe hypersensitivity reaction; and to provide an overview of existing guidelines. Following appraisal of the 
evidence, the working group established recommendations based on consensus in this practice guidance.

Résumé
Les produits de contraste, notamment les produits de contraste à base d’iode et les agents à base de gadolinium, sont 
fréquemment administrés et présentent d’excellents profils de sécurité. Toutefois, une petite partie de la population peut 
présenter des réactions d’hypersensibilité à la suite d’une administration par voie intraveineuse. Les réactions d’hypersensibilité 
ont lieu immédiatement ou quelque temps après l’administration, et leur sévérité peut être faible, comme dans le cas d’une 
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urticaire, ou élevée, par exemple, une réaction anaphylactique. De nouvelles données probantes révèlent que les protocoles 
de prétraitement traditionnels, comme l’administration de diphénhydramine et de corticostéroïdes, ne sont pas efficaces et 
peuvent potentiellement causer des effets secondaires et autres préjudices. En outre, les données d’efficacité sur lesquelles 
cette pratique est basée sont faibles et obsolètes. Un groupe de travail composé de représentants de l’Association canadienne 
des radiologistes et de la Société canadienne d’allergie et d’immunologie clinique a été constitué dans le but d’informer les 
professionnels de la santé et les personnes établissant les politiques hospitalières au sujet des réactions d’hypersensibilité 
aux produits de contraste. Les objectifs du groupe de travail étaient de fournir une vue d’ensemble de l’épidémiologie, de 
la physiologie, des facteurs de risque et des types de réactions d’hypersensibilité; de synthétiser les données probantes 
concernant les stratégies de prétraitement qui réduisent le risque d’une réaction de rupture au minimum lié à l’utilisation 
de produits de contraste iodés et d’agents de contraste à base de gadolinium; d’examiner les tests d’allergie auxquels l’on 
a recours pour évaluer les patients ayant des antécédents de réaction d’hypersensibilité sévère; et de fournir une vue 
d’ensemble des lignes directrices existantes. Après avoir évalué les données probantes existantes, le groupe de travail a établi 
des recommandations basées sur un consensus, lesquelles se trouvent dans le présent guide pratique.
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Introduction

Contrast media are commonly administered pharmaceuticals 
and includes iodinated contrast media (ICM) and gadolinium-
based contrast agents (GBCA).1,2 Although these pharmaceu-
ticals have excellent safety profiles, a minority of the 
population may experience a hypersensitivity reaction (HR) 
following intravascular administration.3,4 HRs can be imme-
diate or delayed, and range from mild, such as urticaria, to 
severe, including anaphylaxis.5,6 There is uncertainty regard-
ing the safety of a repeat contrast media injection in patients 
with a history of HR, and the efficacy of premedication.7 
Historically, the risk of a repeat HR in medical imaging 
departments was mitigated either by administering pretreat-
ment protocols or by withholding contrast media altogether. 
For decades, pretreatment protocols that included diphen-
hydramine and corticosteroids were administered to patients; 
however, recent evidence is challenging the utility of this 
approach.8-10 Although withholding intravenous contrast 
media altogether ensures there will be no HR, withholding 
intravenous contrast can substantially limit the diagnostic 
performance of computed tomography (CT) and magnetic 
resonance imaging (MRI).

This practice guidance is a joint collaborative effort by 
representatives from the Canadian Association of Radiologists 
(CAR) and the Canadian Society of Allergy and Clinical 
Immunology (CSACI). The joint CAR/CSACI working 
group on HRs was assembled to inform the medical commu-
nity and hospital policies about HRs to contrast media and is 
comprised of members with interest and expertise in contrast 
media safety and evidence synthesis. In this practice guid-
ance, we review the epidemiology, physiology, risk factors, 
and types of HRs associated with contrast administration, as 
well as evidence regarding pretreatment strategies to mini-
mize the risk of a breakthrough reaction for ICM and GBCAs. 
Investigations used to evaluate patients with a history of HRs 
are summarized, and an overview of existing guidelines is 
provided. Following an appraisal of the evidence, working 

group members established clinical recommendations by 
consensus.

Physiology and Classification of Contrast Reactions

Adverse reactions to contrast media is an umbrella term that 
encompasses a wide variety of clinical presentations and 
mechanisms. Reactions to ICM do not occur secondary to 
iodine, but rather to the contrast molecule itself. As such, the 
term “allergy to iodine” in reference to contrast media HRs 
should be abandoned.11,12 Reactions to contrast media can be 
divided into 2 large categories—the common physiologic or 
chemotoxic reaction, and the less common HR. HRs to ICM 
and GBCA can be categorized as immediate or delayed. 
Although adverse reactions to ICM and GBCA are uncom-
mon, mitigating these events is important as these agents are 
administered to tens of thousands of Canadians daily.

Physiologic or chemotoxic reactions are side effects to 
contrast media and represent the majority of adverse reac-
tions.3,13 These reactions occur because of specific molecular 
attributes of the medium, and though almost always self-lim-
iting, can rarely affect multiple organ systems, including car-
diotoxicity, neurotoxicity, and nephrotoxicity.3 Common 
physiologic reactions include a vasovagal reaction, altered 
taste sensation, restlessness, headache, nausea, dizziness, and 
paraesthesia. At the injection site, patients may experience 
warmth, cold, or pain. Physiologic reactions are both concen-
tration and dose-dependent.13

Acute or immediate HRs occur within 1 hour of exposure 
and typically include both IgE-mediated and non-IgE-medi-
ated reactions.10,14 IgE-mediated reactions occur when an IgE 
antibody forms to the contrast media, which can also function 
as a hapten when bound to larger proteins, and rests on IgE-
receptors present on the allergy effector cells of the immune 
system (ie, mast cells and basophils). Contrast media, acting 
as an allergen, binds to the IgE antibody, leading to the activa-
tion of mast cells and basophils, which then release a variety 
of mediators.15-17 These mediators cause symptoms that range 
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from mild urticaria to anaphylaxis, which is associated with 
hypotension, bronchospasm, and cardiovascular compro-
mise.18 Classification of HRs as mild, moderate, and severe 
are provided by the American College of Radiology, and are 
provided in Appendix A. Non-IgE-mediated reactions are 
often referred to as non-IgE-mediated anaphylaxis,19 formerly 
known as “anaphylactoid” reactions; these occur when a sub-
stance causes non-IgE mediated mast cell or basophil activa-
tion. Clinically, the difference between these 2 mechanisms is 
negligible,20-22 and the same management is required for both, 
usually including second generation antihistamines for mild 
reactions, and intramuscular epinephrine and cardiorespira-
tory support for more severe reactions.

Delayed HRs occur hours to days after exposure, making 
them more challenging to recognize and diagnose. Delayed 
HRs are usually mild, and typically manifest as isolated skin 
reactions; a maculopapular exanthem is the most common 
drug hypersensitivity reaction to ICM.23-27 However, there are 
rare reports of severe cutaneous reactions to ICM, such as 
acute generalized exanthematous pustulosis (AGEP),28-31 
drug reaction with eosinophilia and systemic symptoms 
(DRESS), and Stevens-Johns syndrome/Toxic Epidermal 
Necrolysis (SJS/TEN).32-34 These hypersensitivity reactions 
are T-cell mediated, as summarized in Sullivan et al.35

Frequency of Contrast Reactions

Current estimates of acute adverse reactions to modern low 
osmolar contrast media (LOCM), including both physiologic 
and immediate HRs, range between 0.2% and 0.7%.3,36 
Delayed HRs to LOCM occur less frequently than immediate 
HRs. An analysis of 11 712 796 LOCM administrations over a 
3-year period resulted in 44 467 acute HR (0.38%) compared 
to 5725 delayed hypersensitivity reactions (0.05%).25 
Importantly, only 2409 (0.02%) immediate HRs were 
severe.25

Reactions to GBCAs range from 0.07% to 2.4% of admin-
istrations.3 The majority of adverse events are mild physio-
logic reactions, whereas HRs occur in less than 0.4% of 
contrast uses.37-41 In one meta-analysis of 716 978 GBCA 
administrations, HRs were observed in as few as 0.0009% of 
cases.41 Anaphylaxis to GBCA is extremely rare; although 
previous ACR guidelines quoted a rate of 0.001% to 0.01%,40 
more recent studies suggest that anaphylaxis is far less com-
mon at 0.00003% to 0.004%.3,40-42 Delayed HRs are reported 
to occur in 0.05%,43 with 99% of presentations involving urti-
caria or another skin reaction, and 46% of cases appearing on 
the day of administration.

Risk Factors

Multiple factors for increased risk of reactions to ICM and 
GBCA have been reported. However, it should be noted that 
most patients with these risk factors will have no reaction 
after being administered ICM or GBCA.36 The most consis-
tent risk factor that may predict a hypersensitivity reaction to 

LOCM is a history of previous HR to iodinated contrast 
media.44-47 Other risk factors have been found, although there 
is inconsistency in reporting.36 Additional risk factors include 
a history of atopy (asthma, previous drug reactions), female 
gender, concentration of the contrast, and injection rate of 
administration.36,44-46

Risk factors for HRs to GBCA are similar to ICM. Patients 
with a history of HRs to contrast media (including ICM) or 
asthma have a 1.5 to 3 times higher risk of reacting to a 
GBCA.38,40,42,48,49 Patients with a prior HR to a GBCA have a 
higher risk of recurrence with re-exposure, ranging between 
21% and 60%.48,50,51 Some have reported higher rates of HRs 
in females compared to males, although males may have 
worse outcomes if they experience a severe reaction. 38,42,49 
One study from 1995 suggested that higher rates of injection 
may be linked to increased risk, but this has not been corrobo-
rated with newer research looking at modern agents. 48

Evidence Synthesis: ICM

From the 1950s to late 1990s, hyperosmolar ionic diatrizoic 
acid-based contrast (HOCM) was the main agent used for 
diagnostic imaging.52 HOCM was associated with a high 
adverse event rate of 5% to 15%.3 Consequently, prophylactic 
premedication protocols were devised to reduce the risk of an 
adverse reaction to HOCM. Greenberger et  al developed a 
protocol of 3 doses of 50 mg oral prednisone every 6 hours, 
with a single intramuscular injection of diphenhydramine 
50 mg.53 In a cohort of 284 patients with a history of allergic 
reaction to HOCM, this prophylaxis was administered prior 
to 318 contrast procedures, leading to 24 breakthrough reac-
tions. This protocol has formed the basis of department poli-
cies up to the present day, despite the study being limited by 
the lack of a control group and the use of HOCM. Lasser et al 
evaluated a 2-dose corticosteroid-only regimen in a multi-
institutional randomized controlled trial of 6763 patients.54 
Although the authors found that the methylprednisolone 
preparation reduced the rate of all reactions (P < .0001), 
results from this study are not applicable to present-day prac-
tice because it evaluated HOCM. Moreover, the authors likely 
confounded physiologic reactions as HRs, and did not control 
for patients with a previous history of HR to HOCM in the 
randomization process.

With the arrival of non-ionic low-osmolar contrast media 
(LOCM), hypersensitivity rates dropped significantly. In a 
landmark national study from Japan, Katayama et  al found 
adverse reaction rates of 12.66% and 3.13% for HOCM and 
LOCM, respectively, and that adverse reactions in the LOCM 
group were also less severe.55 Importantly, some of the most 
common adverse drug reactions reported by Katayama et al 
are now recognized as physiologic reactions, such as flushing 
and nausea.55

Although Greenberger and Patterson56 and Lasser et  al57 
re-tested their premedication protocols for LOCM, their 
results are difficult to interpret due to study design. In a non-
randomized, non-controlled prospective study of 191 patients 
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and 200 contrast procedures, Greenberger et al premedicated 
patients with a history of adverse reaction to HOCM prior to 
receiving LOCM and found one breakthrough reaction. This 
result likely reflects the superior safety profile of LOCM as 
demonstrated by Katayama et al,55 and not the efficacy of the 
premedication protocol. In a randomized controlled trial of 
1155 patients, of whom only 107 had a history of HR, Lasser 
et al exposed patients to LOCM with or without premedica-
tion and demonstrated protection against mild reactions (0.2% 
with steroids compared to 1.9%, P = .004) but found no effect 
for more severe reactions.57

Efficacy and Risks of ICM Premedication 
Protocols

Premedication with an antihistamine alone has been proven 
effective if the index reaction was mild.47,58,59 A review of 
196 081 patients receiving contrast determined that premedi-
cation with antihistamines was associated with a decreased 
risk of a breakthrough reaction (OR, 0.53; 95% CI: 0.33, 
0.86; P = .01), although the severity of initial HR is unavail-
able.47 In a study of 850 patients with a previous HR to con-
trast, premedication was provided based on severity of 
reaction; there was no reported benefit in patients with a his-
tory of mild reactions being treated with antihistamines and 
corticosteroids as opposed to just antihistamines.58 In another 
study of 1178 patients with history of mild HR to contrast, 
premedication with antihistamines decreased recurrence rates 
from 16.6% on reexposure to 10.7% (OR, 0.569; 95% CI: 
0.443, 0.731; P < .001),59 though a combination of antihista-
mine use with ICM agent switching was even more effective. 
Interestingly, the Mayo Clinic in Rochester Minnesota has 
abandoned the requirement for premedication in patients with 
a history of isolated urticaria based on a small study from 
their institution showing no benefit with antihistamines.60,61

Appendix B provides information regarding the antihis-
tamines currently available in Canada. The CSACI does not 
recommend first generation antihistamines, but rather sec-
ond and third generation antihistamines are strongly pre-
ferred due to most having a faster speed of onset and 
significantly lower side effect profile. As of publication, the 
only intravenous antihistamine available in Canada is a 
first-generation antihistamine.

Recent studies have not shown strong evidence that premedi-
cation with corticosteroids prevents HRs to LOCM,58,60,62-64 
especially for protection against breakthrough reactions.61,65-67 
Mervak et al calculated that the number needed to treat to pre-
vent one reaction of any severity in patients with a history of HR 
was 69 (95% CI: 39-304) and for severe reactions, 569 (95% CI: 
389-1083).65 After combining Mervak et  al’s65 data with data 
from 2 other studies,68,69 Davenport and Cohan estimated the 
number needed to treat to prevent a single lethal reaction was 
56 900 (95% CI: 38 900-108 300).62

Premedication may also be associated with indirect costs 
and harms.69 In a propensity matching study with a paired 
control group adjusted for known confounders, Davenport 

et al showed that a premedicated cohort of inpatients had a 
longer median length of in-hospital stay (25 hours longer, 
P < .001) compared to the control group, and experienced 
longer delays before undergoing contrast-enhanced CT 
(25 hours longer, P < .001).69 Using hypothetical analyses 
from their data and existing references, the authors projected 
that the use of oral 13-hour corticosteroid and diphenhydr-
amine premedication would result in 551 hospital-acquired 
infections, 32 infection-related deaths, and significant added 
costs for each prevented death from an allergic-like reaction 
in patients with a prior allergic-like reaction to ICM.69

This study highlights an important consideration that 
short-term (ie, less than 30 days) oral corticosteroids are 
known to carry some risk, including increased risk of frac-
ture, sepsis and venous thromboembolism.70 A multicentre 
study found that the relative risk of avascular necrosis after a 
short course of oral steroids in steroid-naive patients was 1.60 
(95% CI: 1.34-1.84).71 A short-term course of oral steroids for 
asthma management in some pediatric age groups was also 
associated with an increased risk of bone fracture (OR, 1.17; 
95% CI: 1.04-1.33).72

The time delay and costs associated with premedication 
may be reduced with an accelerated protocol. In 2017, Mervak 
et  al performed a retrospective non-inferiority cohort study 
comparing an accelerated 5-hour IV corticosteroid protocol to 
the routine oral 13-hour regimen.73 Two important conclu-
sions were found: (1) the breakthrough reaction rate with 
5-hour IV premedication (2.5%) was non-inferior to the tradi-
tional 13-hour oral regimen (2.1%); and (2) neither regimen 
prevented all moderate and severe breakthrough reactions. 
This study was the first since 198674 to re-evaluate the effi-
cacy of urgent IV corticosteroid premedication, which was 
based on a series of 10 patients who received HOCM and 
different IV premedications.

Efficacy of ICM Agent Switching

To reduce the risk of a breakthrough reaction in patients with 
a history of HR to ICM, studies have evaluated the utility of 
administering a different ICM than the culprit agent. One 
study found breakthrough immediate reaction rates of 61/220 
(27.7%) and 47/271 (17.3%) in patients without and with pre-
medication, respectively.75 By switching the LOCM, the 
breakthrough reaction rates were substantially reduced to 
3/38 (7.9%) and 5/172 (2.9%) without and with premedica-
tion, respectively. Although these rates were not significantly 
different (P = .15), the sample sizes were low.75 In a cohort of 
1973 high-risk adult and pediatric patients that underwent 
4360 contrast-enhanced CTs, McDonald et al found that pre-
medication with steroids was ineffective in preventing break-
through reactions. After adjusting for potential confounders 
such as age, reaction severity, and sex, they found reactions 
rates as follows: same ICM with premedication, 80/423 
(19%); same ICM without premedication, 111/745 (15%, 
P = .12); different ICM with steroid premedication, 5/155 
(3%, P < .001); and different ICM without premedication, 
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10/322 (3%, P < .001).61 This study was later included in a 
systematic review and meta-analysis by Umakoshi et  al 
examining breakthrough reactions to ICM in 7155 adult 
patients.76 They found that switching the ICM reduced the 
risk of breakthrough reactions by 61% (risk ratio = 0.39, 95% 
credible interval: 0.24, 0.58). Additionally, they also noted 
that premedication did not impact the risk of a repeat reaction, 
although most patients who were premedicated received only 
antihistamines alone or shortened corticosteroid protocols.7

A few studies have evaluated baseline reaction rates of ICM 
agents, and the optimal contrast-switching strategy based on 
breakthrough reaction rates for different agents. A large study 
from the Mayo clinic found that patients who received iohexol 
had a lower rate of acute HR (1047/344 979, 0.30%) compared to 
patients who received iopromide (81/9687, 0.84%, P < .001), 
but not compared to patients who received iodixanol (22/5311, 
0.41%, P = .61).36 Another large study from Korea found lower 
adverse reaction rates with iohexol (9041/3 816 072, 0.24%), 
ioversol (3725/1 592 523, 0.23%), and iopamidol (8853/2 333 794, 
0.38%); higher rates were found with iopromide (7734/1 310 393, 
0.59%) and iomeprol (0.70%).25

In a recent multicenter retrospective study, Kim et al evalu-
ated the optimal ICM switching strategy in 1066 patients with a 
history of HR.77 After adjusting for age, sex, prior HR severity, 
and use of premedication, they found that ICM switching with an 
agent with a chemical structure similar to the culprit agent did 
not reduce the risk of a repeat HR (OR, 0.98; 95% CI: 0.64-
1.50). ICM substitution with an agent with a different chemical 
structure reduced the risk (OR, 0.51; 95% CI: 0.37-0.69). The 
findings from this study are congruent with a skin test study 
which found that, in patients with history of severe HR, the skin-
test cross-reactivity rate between ICM agents was associated 
with sharing of a common side chain, and recurrence rates were 
significantly reduced by avoiding an agent with a common side 
chain.78 Table 1 shows the ICM available in Canada according to 
the sidechain structure.

Evidence Synthesis: Gadolinium-Based 
Contrast Agents

Shown in Table 2 are the GBCAs available in Canada 
according to their molecular structure. The type of GBCA 
has been associated with the risk of having an adverse reac-
tion. Macrocyclic and linear ionic agents have an increased 
rate of HRs compared to linear nonionic agents, although 

the occurrence rate of HRs to all GBCAs is very low.38,41,42,79  
A meta-analysis from 2017 found the following reaction risk 
per 10 000 injections: macrocyclic agents, 14 (95% CI: 
12-16); linear ionic agents, 8.3 (95% CI: 7.5-9.2); and linear 
nonionic agents, 1.5 (95% CI: 0.74, 2.4).41 The same study 
found that GBCAs with protein-binding of chelates (see 
Table 2) were also independently associated with an 
increased risk of adverse reactions.41 Unfortunately, many 
of the agents with higher kinetic stability, considered less 
likely to cause nephrogenic systemic fibrosis and gadolin-
ium deposition (ie, macrocyclic agents, gadoxetate diso-
dium) fall into these higher risk categories for HRs.2,80  

Few studies have evaluated the risk of breakthrough reac-
tion with premedication protocols or contrast switching for 
GBCAs, and historically practice has generally followed that 
for ICM. In a 2020 systematic review and meta-analysis, 
Walker et al included 23 studies dating back to 1990, but the 
study included only 120 patients and 130 GBCA administra-
tions.81 Using meta-regression, the authors found high esti-
mates of breakthrough reaction rates, as follows: overall, 
37/103 (39%; 95% CI: 30%-49%); and after contrast switch-
ing, 4/9 (40%; 95% CI: 15%-72%) with and 4/5 (71%; 95% 
CI: 25%-75%) without corticosteroid premedication.

Subsequent studies have found much lower breakthrough 
reaction rates and a benefit to GBCA switching. Ryoo et  al 
evaluated 185 patients with a history of mild acute HR who 
were re-exposed to 397 GBCA administrations, some of whom 
received intravenous chlorpheniramine (a first-generation anti-
histamine) 30 minutes prior to the exam or a combination of 
intravenous chlorpheniramine and methylprednisolone.51 They 
found no difference in the breakthrough reaction rate between 
the premedicated (61/299, 20.4%) and non-premedicated 
groups (17/98, 17.3%; P = .51). However, breakthrough reac-
tion rates were reduced from 69/267 (25.8%) in patients re-
exposed to the same GBCA to 9/130 (6.9%, P < .001) in 
patients who received a different GBCA. In a prospective effi-
cacy trial, Walker et  al evaluated 26 patients with history of 
mild (n = 24) or moderate (n = 2) HR to GBCA.82 Contrast 
switching resulted in a single mild breakthrough reaction, cor-
responding to a rate of 1/27 (3.7%; 95% CI: 0.09%-18.9%). 
There was no difference between patients with (1/16, 6.3%; 
95% CI: 0.15%-28.7%) or without (0/11, 0%; upper bound 
95% CI: 25.0%) corticosteroid premedication.

Recently, Ahn et al found a HR rate of 1304/331 070 (0.4%) 
GBCA administrations in 154 539 patients, of which 1178 

Table 1.  Types of Iodinated Contrast Media and Common Side Chain Structures.

N-(2,3-dihydroxypropyl) carbamoyl side chain

  Present Absent

N-(2,3-dihydroxypropyl)-N-methyl-carbamoyl side chain Present Iopromide (Ultravist) Iobitridol (Xenetix)
Absent Iohexol (Omnipaque)

Iomeprol (Iomeron)
Ioversol (Optiray)

Iodixanol (Visipaque)

Iopamidol (Isovue)
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HRs were acute.40 Of these, there were 1445 repeat exposures 
of GBCA in 487 patients with a history of acute or delayed HR 
to GBCA. Including both acute and delayed HRs, the follow-
ing breakthrough reaction rates were found: same GBCA with 
no premedication, 37/118 (31.4%); same GBCA with premed-
ication, 149/786 (19.0%); different GBCA with no premedica-
tion, 6/100 (6.0%); and different GBCA with premedication, 
21/441 (4.8%). An analysis that adjusted for age and sex 
derived odds ratios for a repeat reaction of 0.6 (95% CI: 0.4-
0.9; P < .023) with two-dose premedication only, 0.3 (95% CI: 
0.2-0.5; P < .001) with changing the contrast agent, and 0.1 
(95% CI: 0.06-0.2; P < .001) with both interventions. 

Overview of Existing Guidelines

A summary of guidelines from other societies specific to 
iodinated contrast is provided in Table 3. There is a lack of 
consensus in the medical imaging and allergy communities 
regarding the optimal method to minimize the risk of HRs.

Several societies do not recommend the use of steroids. 
The 2020 Joint Task Force on Practice Parameters for Allergy 
and Immunology state: “We suggest against routinely admin-
istering glucocorticoids and/or antihistamines to prevent ana-
phylaxis in patients with prior radiocontrast HRs (conditional 
recommendation, certainty rating of evidence: very low),” 
and “Higher certainty evidence is needed to better inform 
practice.”64 The current European Society of Urogenital 
Radiology (ESUR) guidelines state: “Premedication is not 
recommended because there is not good evidence of its effec-
tiveness.”9 Given the paucity of high-quality evidence, the 
ESUR and the European Academy of Allergy and Clinical 
Immunology (EAACI) no longer recommend premedication 
for acute HRs to LOCM.9,10 These societies recommend 
switching contrast agents instead of premedication alone due 
to the growing evidence supporting this practice.67,76

The Royal College of Radiologists (RCR—UK) and the 
Royal Australian and New Zealand College of Radiologists 
(RANZCR) also suggest contrast switching, but still recom-
mend premedication.83 There is no consensus whether con-
trast switching should include premedication76; some authors 
recommend both strategies.85 The ACR 2023 Contrast Media 
Manual recommends premedication with steroids and anti-
histamines, but also suggests that contrast switching may be 

more effective at preventing adverse reactions than premedi-
cation alone. Some experts believe the ACR guideline should 
be updated based on newer evidence.7

Special Considerations of 
Hypersensitivity Reactions to Contrast 
Media (GBCA and ICM)

Premedication for Delayed and Severe Reactions

Based on the limited available data, though some authors 
have reported its effectiveness,86 premedication for delayed 
HRs is not recommended.3,9,10,87 It is therefore essential to 
document the onset of a patient’s index reaction to avoid 
unnecessary premedication and better understand the type of 
reaction presented by the patient.

There is no high-quality evidence supporting premedication 
to prevent an anaphylactic reaction. The 2020 Joint Task Force 
on Practice Parameters “suggest against routinely administering 
glucocorticoids and/or antihistamines to prevent anaphylaxis in 
patients with prior radiocontrast [hypersensitivity reactions] 
when readministration of a low- or iso-osmolar, non-ionic 
[radiocontrast media] agent is required.”64 For anaphylactic 
reactions, an allergy consultation should be considered before 
re-exposure to contrast media, depending on access to an aller-
gist and urgency of medical imaging.

Non-Vascular Contrast Media

Although LOCM has completely replaced HOCM for intra-
vascular use, HOCM is still used alongside LOCM formula-
tions for enteric examinations. Adverse reactions secondary 
to non-vascular ICM (LOCM and HOCM) are quite rare and 
reported primarily in case reports.3,88 Premedication for 
non-vascular ICM use in previous intravascular reactors is 
not specifically addressed in the ACR Contrast Media 
Manual 2023.3 ESUR 10.0 states that “[w]hen absorption or 
leakage into the circulation is possible, take the same pre-
cautions as for intravascular administration.”9 In his review, 
Davis reported a variety of severe, yet quite rare, adverse 
reactions to non-vascular contrast. Rectal contrast appears 
to be unique in that no severe reactions were reported with 
the use of contrast enemas.

Table 2.  Categories of Gadolinium-Based Contrast Agents.

Linear Macrocyclic

Nonionic None Gadobutrol (Gadovist)
Gadoteridol (ProHance)

Ionic Gadopentetate dimeglumine (Magnevist)
Gadoxetate disodium (Primovist)*
Gadobenate dimegulime (MultiHance)*

Gadoterate meglumine (Doteram)

Note. Linear: Uses a linear ligand which does not completely surround the gadolinium ion. Macrocyclic: A cage-like ligand which completely surrounds the 
gadolinium ion with nitrogen. Nonionic: Neutral charge. Ionic: Electrically charged.
*Transiently bind plasma proteins.
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Given the rarity of HRs despite the widespread use of 
enteric contrast, and lack of evidence to support premedica-
tion, the working group does not endorse premedication for 
non-vascular contrast media administration. Contrast switch-
ing should be considered in the rare event of a patient with 
history of HR to non-vascular contrast.

Pediatric Population

Compared to adult patients, pediatric patients have lower 
rates of hypersensitivity reactions to LOCM and GBCA. A 
study in 2022 comparing HR rates to iopromide found a reac-
tion rate of 0.47% for children compared to the adult rate of 
reaction of 0.74%.89 The adjusted odds ratio for HR to con-
trast for children compared to adults in this study was 0.58 
(95% CI: 0.34-0.98, P < .043).

A review of pediatric HRs to contrast media by Dillman 
et al demonstrated that the rate of HRs to GBCA in children is 
also very low.37 In this study, GBCA HRs occurred in only 
6/13 344 (0.04%) children and 48/65 009 (0.07%) adults. The 
relative risk of reaction in adults was 1.53 (95% CI: 0.66-
3.56) compared to children, and was not significant.

Premedication considerations for children are similar to 
adults, with doses adjusted for weight. Findings from a survey of 
the Society of Chairs of Radiology in Children’s Hospitals 
(2011) found that most pediatric centres currently follow pre-
medication guidelines, with 93% of those protocols using ste-
roids as preventative treatment, and 80% using first generation 
antihistamines.90 However, exact dosing regimens and timing of 
administration were quite variable. A systematic review by 
Aljebab et al concluded that the effects of short-course cortico-
steroid premedication (<14 days) for children for any cause, not 

Table 3.  A Summary of Guidelines From Other Societies Specific to Iodinated Contrast Media.

Society guideline

Acute hypersensitivity reactions Delayed hypersensitivity reactions

Prevention Investigations Prevention Investigations

European Society of 
Urogenital Radiology 
(2019)9

Use a different contrast agent.
Prophylaxis not recommended.

Consider serum histamine and 
tryptase collection during 
and after the reaction.

SPT/ID testing 1-6 mo after 
the event.

Use an alternate contrast agent; base this 
choice on investigations.

Prophylaxis is not recommended.

Consider patch 
testing.

Consider ID testing 
with delayed 
interpretation.

European Academy of 
Allergy and Clinical 
Immunology (2020)10

Use an alternate contrast agent, 
as guided by investigations.

Prophylaxis is not recommended 
(can be considered if previous 
contrast trigger not identified, 
or if testing not complete in 
an emergency).

Consider serum tryptase 
during and after the 
reaction.

SPT/ID testing 2-6 mo after 
the event.

Consider use of BAT.
Consider drug provocation if 

favourable risk/benefit ratio.

Use an alternate contrast agent, as guided 
by investigations.

Prophylaxis is not recommended.

Any patient with 
a maculopapular 
exanthem should be 
investigated.

Tests to consider 
include patch 
testing, ID testing, 
or LTT.

American Academy 
of Asthma, Allergy, 
and Immunology: 
Anaphylaxis practice 
parameter update 
(2020)64

Prophylaxis is generally not 
recommended (for LOCM 
contrast), though there may 
be conditional exceptions, 
including high level of 
perceived risk of anaphylaxis 
fatality, though evidence 
is lacking to support this 
approach.

No recommendations made Prophylaxis may be of some benefit in 
patients with severe reactions.

Delayed ID may be 
considered, though 
preference would be 
to simply avoid prior 
triggering media.

American College of 
Radiology (2023)3

Prophylaxis (steroids, 
antihistamines) is 
recommended combined with 
changing the class of agent.

No investigations are 
recommended.

Prophylaxis may be of some benefit, 
though there is no specific 
recommendation. Consider alternate 
contrast agent.

No investigations are 
recommended.

Royal Australian and 
New Zealand College 
of Radiologists 
(2018)83

Endorsed by the Royal 
College of Radiologists 
(UK)84

Premedication with 
corticosteroids, with or 
without antihistamines has 
been shown to reduce the 
likelihood and severity of 
anaphylactic reactions but 
there is no evidence that 
it reduces the likelihood 
of death resulting from a 
breakthrough anaphylactic 
reaction.

No investigations are 
recommended.

The effectiveness of premedication with 
corticosteroids in reducing the incidence 
of recurrent delayed contrast media 
reaction is unknown.

No investigations are 
recommended.

Korean Academy of 
Asthma, Allergy and 
Clinical Immunology 
(2022)85

Avoid use of contrast if possible.
If contrast to be used, use 

alternate agent with 
prophylaxis, if testing 
previously unavailable.

If previously investigated, use 
alternate contrast choice.

Prophylaxis, in general, is not 
recommended.

SP/ID testing with trigger ICM 
and alternates.

Consider IV DPT challenge to 
alternate media if needed.

If severe, avoid contrast if possible. If 
impossible, base alternate choice on 
allergy testing if favourable risk-benefit 
ratio.

All patients with non-severe reactions 
should use alternate ICM if urgent, or 
complete testing if time allows.

Prophylaxis, in general, not recommended, 
but may be considered if high risk 
individuals with severe HR’s.

Consider intradermal 
or patch testing. 
May also consider 
DPT with test-
negative alternates.



8	 Canadian Association of Radiologists Journal 00(0)

just ICM pre-treatment, is not without potential side effects and 
harms, including vomiting, behavioural changes and mood 
swings, sleep disturbance and most important, infections second-
ary to immunosuppression.91

Importance of Documentation

To implement contrast switching, the culprit agent must be 
known. Unfortunately, practice patterns for documenting HRs 
vary and many centres lack proper documentation. In their 
review, Deng et  al could not determine the culprit agent in 
35 992/40 669 (88.5%) of contrast reactions.92 Likewise, 
McDonald et  al could not retrospectively identify the culprit 
agent in 1348/1973 (68%) of patients.61 Simply documenting an 
allergy/reaction to “iodine” or “gadolinium” is insufficient.

It is paramount to document the precise name of a specific 
contrast media agent that causes a HR. The symptoms, sever-
ity (mild, moderate, severe), acuity (acute vs delayed), treat-
ment, and outcome of the reaction should all be documented 
in the patient’s electronic health record. For ease of reference 
and to assist radiologists when protocolling future imaging 
requisitions, the nature of the HR and specific contrast agent 
should also be included the patient’s imaging examination 
report, which is sent to the referring healthcare provider and 
stored on the electronic medical record and Picture Archive 
and Communication System (PACS).

Fasting Prior to Intravascular Contrast Media

Some institutions instruct patients to fast prior to receiving 
intravascular contrast media in order to reduce the likelihood 
of vomiting and aspiration.3 However, the risk of vomiting 
with modern contrast agents is very low, and fasting has not 
been shown to improve patient safety.93-96 In addition, fasting 
is an inconvenience with potential risks, such as missed medi-
cations and hypoglycemia in patients with diabetes. As such, 
the working group recommends that patients not be instructed 
to fast prior to receiving intravascular contrast, unless required 
for the procedure (eg, CT or MR enterography).

Investigations for Hypersensitivity Reactions

Anaphylaxis is a clinical diagnosis based on symptom presen-
tation and the timing of the reaction in relation to the trigger-
ing exposure. Several biomarkers for anaphylaxis can be 
measured, as referenced in Appendix C. During an immediate 
HR, the measurement of serum tryptase is the easiest and 
most practical biomarker to collect in Canada, as other options 
are rarely available. Serum tryptase will increase 30 minutes 
after an immediate HR and remain elevated for several hours 
before returning to baseline. These results can take time to 
return and must be compared to baseline tryptase concentra-
tions to determine if activation of mast cells occurred, and 
therefore, are not helpful during the HR, but can be helpful 
when later assessed by an allergist.

A summary of investigations for evaluation of contrast media 
hypersensitivity is provided in Appendix D. Allergists often use 

skin prick testing and intradermal testing to investigate possible 
immediate HRs. As many HRs do not involve IgE-mediated 
mechanisms, skin prick testing has poor sensitivity. Over 90% of 
patients who have had an immediate HR will test negative on 
skin prick testing, and approximately 50% to 90% will be nega-
tive on intradermal testing, depending on the severity of the reac-
tion.15,97 Despite this, many guidelines still recommend skin 
prick testing and intradermal testing to investigate HRs. For 
example, the EAACI position paper published in 2020 suggests 
a broad panel of ICM for testing to identify potential triggers. To 
support this approach, Bansie et  al reviewed 19 studies that 
examined patients with a history of immediate HRs to ICM.98 If 
a patient tested positive for an offending agent on skin prick test-
ing, an alternate agent that had tested negative was used without 
reaction in 94% of cases. This paper does note that it was rare for 
patients who tested positive for an ICM to be summarily chal-
lenged to the same ICM; out of 7 patients who were re-exposed 
to a ICM after testing positive on investigations, 6 had a second 
HR. Similar results were reported with GBCAs, with provoca-
tion challenges to alternate GBCA after testing positive to one 
agent resulted in no adverse events.

As a counterpoint, Lee et al investigated the use of intrader-
mal testing for ICM reagents prior to contrast exposure.99 2918 
patients were pre-tested, with 15 patients having a positive test. 
All 15 of these patients were challenged with the agent that had 
resulted in a positive test, and all 15 patients had no reaction. 
That said, 19 patients in this cohort did have a hypersensitivity 
reaction but had tested negative prior to the reagent being 
administered. The authors concluded that routine intradermal 
testing before the administration of a contrast agent resulted in a 
sensitivity and positive predictive value of 0%.

Delayed hypersensitivity reactions have been investigated 
with delayed intradermal testing and patch testing. The speci-
ficity of delayed intradermal testing has been calculated at 
100%15,97,100 and the negative predictive value of a negative 
skin test and challenge has been calculated at 90% to 96% in 
some clinical studies.98,101-103 However, the sensitivity and 
test accuracy are unknown at this time.97 A meta-analysis 
demonstrated that allergy investigations were positive in 
16.9% to 53.5% of cases with positive provocation following 
skin testing in 0% to 34.6% of the cases.98,99

Drug provocation testing, through IV challenge, is the 
most accurate of investigations, though this carries a risk of 
provoking a repeat reaction and is logistically difficult for 
most allergy clinics to organize, especially outside of a hospi-
tal setting.104 The use of drug provocation tests is recom-
mended in limited and controlled circumstances following a 
patient risk-benefit discussion.

Basophil activation testing results in higher specificity and 
sensitivity for the investigation of immediate hypersensitivity 
reactions; however, this test has limited availability and is 
used more often in research than in clinical laboratories.

Access to Allergists in Canada

The CSACI estimates that there are approximately 350 aller-
gists actively practicing in Canada as of 2024 (personal 
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communication). Most of these allergists are in community 
practices without access to hospitals and associated resources, 
including availability of contrast media. The wait times for 
allergists vary significantly across the country and consults for 
new assessments of a contrast hypersensitivity may take as long 
as 6 to 12 months for a complete assessment. As most HRs 
(mild, moderate) can be managed without the need for allergy 
consultation or investigations, only patients with history of 
severe HR, including serious delayed reactions such as SJS/
TEN or DRESS, should be considered for allergy referrals.

Should Allergists Routinely Investigate 
Hypersensitivity Reactions?

For patients with a history of HR to contrast media, the 
EAACI guidelines10 recommend skin prick and intradermal 
testing for both the suspected and alternative contrast agents, 
ideally 2 to 6 months post-reaction. Negative results should 
be followed by a direct provocation challenge. Skin prick 
testing uses undiluted contrast (300-320 mg/mL), while 
intradermal testing uses a 1:10 dilution. Various challenge 
protocols exist in the literature; a recent paper indicated a 
two-step challenge with 5 and 30 mL dose separated by 
15 minutes can successfully identify patients potentially 
having an IgE-mediated reaction to contrast media.105 As 
outlined above, the evidence supporting various testing pro-
tocols are weak and unclear. Accurate positive predictive 
value assessments are difficult due to the rarity of severe 
reactions and limited patient reexposure data in patients 
with positive testing. While useful in rare cases (eg, severe 
reaction to unknown LOCM, or multiple contrast reactions), 
we do not recommend routine skin or intradermal testing 
over contrast switching due to weak supporting evidence 
and limited resources, though allergists with established 
protocols may still choose to use them.

Conclusions

Contrast media agents have excellent safety profiles, and 
HRs are uncommon. In this guidance, the joint CAR-
CSACI working group has reviewed the evidence and 
developed recommendations in consensus to assist health-
care providers with updating departmental policies and pro-
tocols. Flowcharts for minimizing the risk of a breakthrough 
reaction in patients with a history of HR to known ICM or 
GBCA, and unknown ICM are provided in Figures 1 and 2, 
respectively. For patients with a history of HR to a specific 
contrast media agent, contrast switching is the single most 
effective measure to avoid a breakthrough reaction for both 
LOCM and GBCAs. There is some evidence supporting the 
use of antihistamines to prevent a mild reaction. However, 
evidence supporting the use of steroids to prevent a break-
through reaction to LOCM is weak, and to prevent a break-
through reaction to GBCAs is mixed. The use of steroids is 
also associated with risks. There is overall heterogeneity 
and a general lack of strong evidence supporting 

premedication protocols, and further research including 
systematic reviews are required.

Recommendations

1.	 The dose and precise name of any contrast media 
must be documented in the patient’s electronic 
health record, such that it can be easily retrieved in 
the event of an acute or delayed hypersensitivity 
reaction. If a patient experiences an acute contrast 
agent hypersensitivity reaction, the precise name of 
the offending contrast should also be documented in 
the patient’s radiology report, which is sent to the 
referring provider and stored on PACS. The onset 
and nature of the reaction as well as treatment 
should also be documented. Ideally, a reporting 
mechanism should also be in place for delayed 
hypersensitivity reactions.

2.	 Patients (adults and pediatric populations) should 
only be considered at risk for a hypersensitivity reac-
tion if they had a previous hypersensitivity reaction to 
the same type of contrast agent. That is, HR to LOCM 
ICM is a risk factor for future HR to LOCM ICM, and 
HR to GBCA is a risk factor for future HR to GBCA. 
There is insufficient evidence to support routine 
screening of other risk factors. It is important to dis-
tinguish between a true hypersensitivity reaction and 
a physiological reaction.

3.	 For patients with a history of a mild, moderate, or 
severe hypersensitivity reaction to ICM or GBCA, 
switching to a chemically different contrast agent is 
the single best protective measure to avoid a break-
through reaction (Figure 1). For patients with a his-
tory of mild or moderate breakthrough reaction after 
contrast switching, a third agent should be adminis-
tered. Contrast switching requires institutions and 
health authorities to have at least 2 different contrast 
agents. Single vendor contracts should allow for pur-
chasing a second agent for this purpose.

4.	 For patients with a history of HR to ICM but the 
offending agent is not known, management is based 
on the date of the reaction (Figure 2):
•• If the reaction occurred before the year 2000, it 

can be reasonably assumed that the offending 
agent was not a low-osmolality contrast media 
(LOCM) agent, and the patient is then cleared 
to be administered LOCM administered without 
premedication.

•• If the reaction occurred on or after the year 2000, 
and the reaction was severe (acute or delayed), 
consider another imaging modality to answer the 
clinical question. Consider referral to an aller-
gist if access and urgency of imaging allows. 
Premedication is not recommended.

•• If the reaction occurred on or after the year 2000, 
and the reaction was mild or moderate, consider 
premedicating with second generation antihis-
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tamines and monitoring the patient during and 
immediately after contrast media injection for 
any hypersensitivity reaction.

5.	 In patients with a history of hypersensitivity reaction 
to LOCM iodinated contrast media, premedication 
with steroids is not supported by high quality 

research. What evidence exists is methodologically 
flawed and pertains to HOCM. Due to lack of effi-
cacy and likely harms associated with steroid pre-
treatment prophylaxis, the working group 
recommends against routine use of steroids in high-
risk patients. This practice should be discontinued.

Figure 1.  Hypersensitivity reaction to LOCM or GBCA.
Note. LOCM = low-osmolality contrast media; GBCA = gadolinium-based contrast agents.

Figure 2.  Hypersensitivity reaction to ICM unknown agent.
Note. ICM = iodinated contrast media.
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Appendix A.  American College of Radiology Categories of Acute Reactions.

Severity Allergic-like (hypersensitivity) Physiologic

MILD
Signs and symptoms are self-limited without evidence of progression.

•  Limited urticaria/pruritis
•  Cutaneous oedema
•  Limited “itchy”/“scratchy” throat
• � Nasal congestion
•  Sneezing/conjunctivitis/rhinorrhoea

•  Limited nausea/vomiting limited
•  Transient flushing/warmth/chills
•  Headache/dizziness/anxiety/altered taste
•  Mild hypertension
• � Vasovagal reaction that resolves 

spontaneously
MODERATE
Signs and symptoms are more pronounced and commonly require medical 

management. Some of these reactions have the potential become 
severe if not treated.

•  Diffuse urticaria/pruritis
•  Diffuse erythema, stable vital signs
•  Facial oedema without dyspnoea
• � Throat tightness or hoarseness without dyspnoea
•  Wheezing/bronchospasm, mild or no hypoxia

•  Protracted nausea/vomiting
•  Hypertensive urgency
•  Isolated chest pain
• � Vasovagal reaction that requires and is 

responsive to treatment
SEVERE
Signs and symptoms are often life-threatening and can result in permanent 

morbidity or death if not managed appropriately. Cardiopulmonary 
arrest is a nonspecific end-stage result that can be caused by a variety 
of the following severe reactions, both allergic-like and physiologic. If it 
is unclear what etiology caused the cardiopulmonary arrest, it may be 
judicious to assume that the reaction is/was an allergic-like one.

Pulmonary oedema is a rare severe reaction that can occur in patients 
with tenuous cardiac reserve (cardiogenic pulmonary oedema) or in 
patients with normal cardiac function (noncardiogenic pulmonary 
oedema). Noncardiogenic pulmonary oedema can be allergic-like or 
physiologic; if the etiology is unclear, it may be judicious to assume that 
the reaction is/was an allergic-like one.

•  Diffuse oedema, or facial oedema with dyspnoea
•  Diffuse erythema with hypotension
• � Laryngeal oedema with stridor and/or hypoxia
•  Wheezing/bronchospasm, significant hypoxia
•  Anaphylactic shock (hypotension + tachycardia)

• � Vasovagal reaction resistant to treatment
•  Arrhythmia
•  Convulsions, seizures
•  Hypertensive emergency

Note. ACR Manual on Contrast Media. American College of Radiology; 2023. Accessed March 29, 2023. https://www.acr.org/-/media/acr/files/clinical-resources/contrast_media.
pdf. Permission to reproduce granted by the American College of Radiology.

6.	 In patients with a history of hypersensitivity reaction 
to gadolinium-based contrast agents, premedication 
with steroids is not recommended. The evidence sup-
porting steroid premedication to prevent a break-
through reaction is mixed, but overall shows little 
benefit, with risk of potential harm.

7.	 Second-generation antihistamines can protect patients 
with history of mild hypersensitivity reaction from a 
breakthrough reaction. The added benefit of antihista-
mine after contrast switching is less clear and can be 
considered optional. Ideally, oral second-generation 
antihistamines should be given at least 1 hour prior to 
initiation of contrast.

8.	 At present, there is insufficient evidence to recommend 
one low-osmolality contrast media (LOCM) product 
over another to reduce hypersensitivity reactions. There 
is emerging evidence that contrast switching may be 
guided by the molecular structure of an agent, however, 
the working group considered this insufficient to make 
specific recommendations at this time.

9.	 Although there is some evidence regarding differences 
in hypersensitivity reactions for different gadolinium-
based contrast agents, these differences are small and the 
overall risk of HR to GBCA is very low. The optimal 
choice of GBCA is based on additional factors, including 
cost, clinical indication, and T1 relaxivity.

10.	 For patients with a history of anaphylaxis to contrast 
media, the risk of a breakthrough reaction can be lim-
ited by switching to a different imaging modality, if 
diagnostically acceptable. If not, switching to a differ-
ent contrast agent is recommended. The patient should 
be monitored during and after the contrast media 
injection. Premedication is not recommended.

11.	 For patients who experience an anaphylaxis reac-
tion, once the patient has stabilized, collection of 
serum tryptase may help to determine if the reac-
tion was an immediate hypersensitivity reaction. 
Serum tryptase should be collected 30 to 120 min-
utes after the onset of symptoms. Consider refer-
ring to allergy, when possible.

12.	 For patients with a history of hypersensitivity reaction 
to nonvascular contrast, contrast switching without pre-
medication is recommended for future administrations 
of non-vascular or vascular contrast. Adverse reactions 
to non-vascular contrast media are limited to case 
reports and small series. Based on a lack of evidence 
and overall rarity of these events, the expert consensus 
recommends against a pre-medication protocol.

13.	 It is recommended that patients not be instructed to 
fast prior to receiving intravascular contrast media, 
unless required for the specific imaging examination 
(eg, CT or MR enterography).

https://www.acr.org/-/media/acr/files/clinical-resources/contrast_media.pdf
https://www.acr.org/-/media/acr/files/clinical-resources/contrast_media.pdf
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Appendix B

Antihistamines Currently Available in Canada

Antihistamines are divided into first, second, and third 
generation antihistamines largely based on their creation 
and side effect profile. Diphenhydramine is the first-gener-
ation antihistamine that is most widely known and has 
been available since 1946, which predates current safety 
and efficacy standards. Due to the higher risk of side 
effects with first generation antihistamines, including 
sedation, poor sleep quality, cardiac toxicity, respiratory 

depression, coma, and death, second generation antihista-
mines were created that minimally cross the blood-brain 
barrier, have no anticholinergic effects, and significantly 
improved cardiac side effects. Third generation antihista-
mines are metabolites or enantiomers of other antihista-
mines, improving the safety and efficacy profile of these 
mediations, which include fexofenadine and desloratidine. 
As per the CSACI, due to the suboptimal safety and effi-
cacy profile, first generation antihistamines are no longer 
recommended for use, with later generation antihistamines 
being the strongly preferred choice.

Adapted from Fein et al.106

Oral antihistamines
Time (h) to maximum plasma 

concentration after a single dose
Terminal elimination 

half-life (h)
Clinically relevant 

drug-drug interactions
Onset of 
action (h)

Duration of 
action (h)

First (old) generation antihistamines
  Chlorpheniramine 2.8 ± 0.8 27.9 ± 8.7 Possible 3 24
  Diphenhydramine 1.7 + 1.0 9.2 ± 2.5 Possible 2 12
  Doxepin 2 13 Possible NA NA
  Hydroxyzine 2.1 ± 0.4 20 ± 4.0 Possible 2 24
Second/third (newer) generation antihistamines
  Bilastine 1.2 14.5 Unlikely 2 24
  Cetirizine 1.0 ± 0.5 6.5-10 Unlikely 0.7 ≥24
  Desloratidine 1.0-3.0 27 Unlikely 2-2.6 ≥24
  Fexofenadine 1.0-3.0 11.0-15.0 Unlikely 1.0-3.0 24
  Levocetirizine 0.8 ± 0.5 7 ± 1.5 Unlikely 0.7 >24
  Loratidine 1.2 ± 0.3 7.8 ± 4.2 Unlikely 2 24
  Rupatadine 0.75-1.0 6 (4.3-14.3) Unlikely 2 24

Appendix C. Commercially Available Biomarkers of Anaphylaxis.

Biomarker Normal values Test protocol Pro Cons Citation

Serum tryptase ≤11.4 ng/mL Draw 1-6 h after 
exposure to 
allergen, best 1-2 h 
after symptom 
onset.

High specificity
No sample 

storage 
requirements

Negative in up to 
40% of cases of 
anaphylaxis

Schwartz et al107

Sala-Cunill et al108

Serum Histamine <10 nmol/L Levels peak 
5-15 min after 
allergen exposure, 
returns to normal 
10-30 min later.

High specificity Sample requires 
freezing.

Falsely elevated in 
histamine rich foods

Short half-life 2 min

Oosting et al109

Hogan and Scwartz110

van Doormaal et al111

Tomasiak-Łozowska 
et al112

Lin et al113Urine 
N-methylhistamine

176 µmol/mol cr Detectable within 
30-60 min of 
anaphylaxis.

Requires 24 h urine 
collection.

High specificity
Sensitivity 0.81, 

specificity 
0.93.

Falsely elevated in 
histamine rich foods.

Normal values 
extrapolated from 
systemic mastocytosis 
patients.
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