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Abstract

Purpose of the review Premedication using antihistamines and/or corticosteroids has been
widely used to prevent reoccurrence of immediate hypersensitivity reactions (iHR) after
iodinated contrast media (ICM). However, efficacy has been debated, especially in high-risk
patients. Novel findings on the role and risks of premedication and preventive strategies are
summarized.

Recent findings The rate and severity of iHR occurring despite premedication indicate that
premedication is not a panacea and the intensity usually reflects that of the initial reaction.
Next, the number needed to treat (NNT) to prevent one serious ICM-mediated event using
corticosteroid-based premedication is high and associated with a diagnostic delay. Ran-
domly changing the ICM has been suggested as an additional preventive measure, whilst
others used a skin test-based approach to identify a subgroup of ICM allergic patients and
negative skin test-based alternatives with a high negative predictive value.

Summary Growing evidence indicates the need to discriminate between non-allergic iHR that
are most likely non-obligatory and susceptible to premedication, and rare type I allergic iHR
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that can be identified using skin testing, especially in those with a severe iHR. Although
premedication reduces reoccurrence of mild iHR, it is not always efficacious and should be
balanced against side effects, a high NNT and an uncertain efficacy physicians should not
blindly rely on. Future work should evaluate combined approaches of an allergy-driven ICM
selection and endotype-driven premedication regimens in patients with non-allergic iHR.

Introduction

Premedication before administration of iodinated con-
trast media (ICM) aims to mitigate the symptoms of an
anticipated immediate hypersensitivity reaction (iHR)
and has been used for over 5 decades [1]. However, the
evidence for its efficacy and correct patient selection re-
mains scarce and various strategies are being used when a
patient has experienced a prior iHR. Often, all ICM are
avoided despite their potential diagnostic benefit or ne-
cessity, rendering an unconfirmed “ICM allergy label”

itself as a risk factor [2ee]. Next, premedication can be
given prior to any ICM re-administration, or an allergy
workup can be performed to provide guidance on which
ICM to use [3, 49, 5, 6¢]. In this review we focus on iHR,
including anaphylaxis, after ICM and summarize the role
and risks of premedication as a preventive treatment for
these reactions as well as emerging strategies. Less fre-
quent but as worrisome non-immediate hypersensitivity
reactions (niHR) are not covered.

Adverse reactions after ICM administration
-

Adverse reactions to any drug can be classified into type A and B reactions. Type
A reactions are frequent, predictable, dose-dependent, and related to the phar-
macologic properties. For ICM, this includes isolated nausea, altered taste, or
heat sensation, or more rarely vomiting, or a vasovagal reaction. These mani-
festations have also been described as physiological reactions to ICM. On the
other hand, type B reactions are rare, unpredictable, not (or less) dose-depen-
dent, and (mostly) not related to the pharmacologic properties. Type B reac-
tions are also termed hypersensitivity reactions (HR) which can be subdivided
into iHR, occurring within 1 h of the administration, and niHR, occurring hours
to days after the exposure [6¢]. These iHR mostly present with itch, urticaria,
angioedema, bronchospasm, or anaphylaxis. When endotyping the ICM-
mediated iHR, a non-allergic and allergic iHR can be distinguished. The former
is attributed to a non-IgE-mediated histamine release from basophils and/or
mast cells although also other mechanisms such as complement activation and
bradykinin formation have been proposed [7, 8]. The latter is due to a type |
(according to the Gell and Coombs classification) IgE-mediated drug allergy.
Non-allergic iHR occur in some patients and mild forms may respond to
premedication, whilst allergic iHR are subjected to the classic concept of type I
reactions: the ICM the patient is allergic to should be avoided and efficacy of
premedication is considered absent; the ICM the patient is not allergic to are
allowed. Mixed reactors, in which an allergy to certain ICM is combined with
non-allergic reactions to other ICM, should be considered as well. This concept
is the basis of the current management emphasized by allergists [3, 5, 9, 10e].
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Risk factors

The origin and management of ICM HR have been a matter of debate [9].
Today, ample evidence indicates that a minority of iHR, especially those with a
severe clinical presentation, are due to a type I drug allergy [10e, 11-13]. This is
corroborated by the identification of patients with positive immediate skin tests
[10e, 11, 13-16] using well-defined non-irritating concentrations [4®] and the
demonstration of specific IgE to ICM in some patients [13, 14]. This is also
supported by a recently proposed classification for allergic cross-reactivity between
ICM, separating ICM with or without the N-(2,3-dihydroxypropyl) carbamoyl
moiety [17]. However, various misconceptions and myths surrounding ICM iHR
remain (reviewed in [18ee]). Examples are the continued use of the misnomer
“allergic-like” or “pseudo-allergic” reactions to explain all ICM-related iHR, even
in cases where a proper allergy evaluation was not performed. This should be
taken into account when interpreting results of studies on premedication.

ICMs can be subdivided into different groups: hyper- or low/iso-osmolar, ionic
or non-ionic, monomeric, dimeric. Currently, only low/iso-osmolar non-ionic
ICM (LOCM), the monomers iohexol, iopamidol, ioversol, iopramide, iomeprol,
iopentol, iobitridol, and the dimer iodixanol, are used for parenteral administra-
tions. The high-osmolar ionic monomers (HOCM) amidotrizoate and
ioxithalamate and low-osmolar ionic dimer (LOCM-ionic) ioxaglate are aban-
doned for parenteral administrations due to a higher risk of adverse events with
iHR occurring in 16-30% of non-premedicated patients [19]. In LOCM, the
frequency of adverse events is around 1.03% (95% CI 0.81-1.30%) [20] to 3.1%
[21], with iHR in 0.6% [22] and severe reactions occurring in around 0.014% (95%
CI, 0.011-0.018%) [20] of administrations. Fatality rate (for both ionic and non-
ionic ICM) is estimated to be in the range of 1 in 100,000 [23] to 1 in 10 million [5,
21] administrations. This low risk should be interpreted in a context of increasing
amount of ICM use, with a decade ago already more than 62 million computer
tomography (CT) scans being performed yearly in the USA alone [24].

Risk factors for ICM-induced iHR include asthma [25], especially if uncon-
trolled, a previous severe reaction [21], and multiple exposures [26], female sex,
and drug allergies [21]. Park et al. observed age, diabetes, chronic urticaria, and
allergy to drugs other than ICM as risk factors [27]. Reactions that occur despite
premedication are termed breakthrough reactions (BTR). BTR are not excep-
tional, since most studies on premedication and several case reports demon-
strate a BTR rate of 1-46% of cases (Table 1), including severe or even lethal
events [41,47,48,49e,51, 52]. On the other hand, even without premedication
and using the same ICM as during the index iHR, recurrence rate is incomplete.
One retrospective study demonstrated a recurrence rate of 28% when using the
same ICM without premedication [42], indicating that at least some iHR are
non-obligatory, hence most likely non-allergic. The severity of BTR is usually
comparable with that of the index reaction. Those with an initial mild index
reaction are at low risk to develop a severe BTR [21, 49¢]. However, those with
an initial severe reaction are at risk to develop again a severe BTR [48, 49e].

A minority of iHR is due to a type I allergy. Observations suggest that the
more severe the index iHR, the more likely a type I allergy (exemplified by
immediate skin test positivity) can be identified. In the largest study to date,
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multivariate analysis demonstrated anaphylaxis grade 3 or 4 (according to Ring
and Messmer) was the only factor associated with an increased risk for skin test
positivity (OR 6.8, 95% CI 3.2-14.5) [10e]. In a recent study overviewing
reactions to both ICM and gadolinium contrast agents, cardio-vascular signs
(always present in grade 3 or 4 reactions, based on Ring and Messmer, in this
study) had the highest OR 10.28 (95% CI, 4.98-21.24) for type I allergy [53].
Of note, around 13-34% of iHR occur upon first exposure [10e, 12]. Interest-
ingly, in 15% of these patients also skin test positivity was observed, with
complete concordance with the culprit if this was known [10e]. These findings
suggest a sensitization route outside the context of radiologic examinations,
possibly via similar structures [17], or inadvertent exposure. Of note, ICM have
been detected in drinking water [54, 55].

Rationale for premedication

The rationale for premedication is based on the observation that ICM are able to
directly, i.e., without the need of components of the acquired immune system such
as IgF, mediate basophil and mast cell degranulation [56-58]. The extent of this
response is most outspoken with HOCM, followed by LOCM-ionic and (non-
ionic) LOCM [56]. By pre-treating patients with H1- and/or H2-antihistamines, the
patient could be theoretically protected against histamine-mediated adverse effects.
In line, corticosteroids are applied to reduce the production of prostaglandins and
leukotrienes through phospholipase A2 inhibition and arachidonic acid release
from the plasma membrane, and exert an anti-inflammatory effect on various cells,
including mast cells [59]. Since corticosteroids have to bind to the cytoplasmic
corticosteroid receptor, translocate to the nucleus to affect transcription, a protective
effect will most likely only be observed if corticosteroids are applied sufficiently in
advance of a potential elicitor (in casu ICM administration) [8]. However, recent
work indicates corticosteroid can already exert an effect seconds to minutes after
exposure, presumably via non-cytosolic (mostly the membrane bound) glucocor-
ticoid receptors and non-genomic pathways (reviewed in [59]).

Premedication studies

Various studies have been performed to evaluate the role of premedication in
ICM-mediated iHR using corticosteroids, H1-, H2-antihistamines, and ephed-
rine, alone or in combination, before injection of ICM (Table 1) [27e, 28, 29,
30e, 31-48, 49¢, 50, 60]. Initially, given the high frequency of iHR observed with
HOCM, premedication has been evaluated in unselected patient populations,
including patients without and a minority with a prior iHR, receiving HOCM |28,
32, 37]. Given the lower frequency of iHR with the current LOCM, HOCM and
the use of premedication in unselected patients have been abandoned and
studies have focused on the effect of premedication in patients with a prior iHR.
Most studies are hampered by methodological concerns such as a retrospective
setup, absence of randomization, blinding, or a placebo arm, use of a historical
comparator, or evaluation of the abandoned HOCM (Table 1). Only two ran-
domized, double-blind, placebo-controlled studies providing level I evidence
could be identified |38, 39]. Bertrand et al. report the effect of hydroxyzine

100 mg versus placebo 2 h before ICM administration in patients without a prior
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iHR, receiving LOCM-ionic, and demonstrate the occurrence of an iHR in 1%
versus 12.5% of patients (p <0.0001) [38]. None of the reactions were severe and
premedication in patients without a history of iHR as well as the use of LOCM-
ionic has been abandoned, although this work suggested some advantages of
primary prevention using H1-antihistamines. Lasser et al. report a reduction of
iHR using methylprednisolone 32 mg at 12 h and 2 h before ICM administra-
tion compared with placebo (1.7% versus 4.9%, p = 0.005), but observed no
significant reduction in patients experiencing moderate (1.2% versus 1.6%, p =
0.63) to severe (0.3% versus 1.4%, p=0.11) iHR [39]. In those with a prior iHR
(representing 9.2% of the study population), the overall recurrence rate was 11%,
but no differentiation for the intervention versus placebo group was described.
The study was meant for around 6000 inclusions but was terminated earlier after
the budget was curtailed [39].

What can we learn from these studies? First, premedication seems to reduce
the overall number of iHR but has not shown to reduce the incidence of
moderate to severe reactions or reaction-related deaths, and there is no evidence
that premedication reduces incidence of iHR in high-risk patients, i.e., those
with a prior severe iHR [60, 61e]. Nevertheless, in a survey, many experts
expressed their belief that premedication will also lower the likelihood of a
reaction in high-risk patients receiving LOCM [62]. Second, all studies, includ-
ing several case reports, indicate that physicians should not simply rely on the
efficacy of premedication, since it is not able to prevent all reactions.

Allergists repeatedly warn against the risk of relapse for the small group of
allergic patients with a past severe reaction and advocate for skin testing.
However, none of the studies on premedication for ICM-mediated iHR listed
have included a systematic allergy evaluation. It is unknown if and how many
patients with a BTR would have benefited from an evaluation for a type I allergy.
Studies evaluating skin testing to identify this subgroup reported skin test
positivity in selected populations ranging from 13% (including patients with
grade 1 iHR (i.e., cutaneous) or more, isolated bronchospasm or malaise and
unknown type of index reactions [10, 15]) to 64.7% (including only patients
with anaphylaxis grade 2 or more [12]). However, Greenberger et al. mention
the exclusion of a subgroup of skin test-positive patients [30, 31], Lee et al.
observed 6/9 selected high-risk patients to be skin test positive [44], and
Marshall et al. observed 2/10 early terminations of graded provocation tests in
high-risk patients due to a reaction [35], indicating that the idea of a subgroup
of type I allergic patients is longstanding.

The concept that premedication will not prevent a reaction in patients with a
type I allergy is generally accepted but largely based on extrapolation from other
studies [63]. Recently, iatrogenic re-exposures to skin test—positive ICM suggest
a high positive predictive value [64]. However, it is not excluded that
premedication might mitigate a subset of (mild) type I reactions.

Guidelines concerning premedication

The European Society for Urogenital Radiology (ESUR) guidelines recently
removed the suggestion to invariably use premedication in patients at risk, yet
emphasized the need to undergo an allergy evaluation to assess the presence (or
not) of a type I drug allergy for ICM and identify safe alternatives (Table 2)
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[65¢]. Patients at risk are defined as those with a prior moderate (marked
urticarial, mild bronchospasm, facial/laryngeal edema) to severe (hypotensive
shock, respiratory/cardiac arrest) reaction.

The American College of Radiology (ACR) currently suggests to
premedicate patients that have experienced a previous iHR, yet recognizes
in the 2018 version that a subgroup of patients can have an underlying
IgE-mediated allergy [61]. The ACR emphasizes that premedication has not
been proven to be efficacious in reducing the incidence of moderate or
severe reactions (or reaction-related deaths) or in high-risk patients that is
accompanied with direct and indirect harms making the recommendations
a trade-off based on the prevailing knowledge. The ACR advises
premedication for all patients with an “allergic-like” or unknown-type of
contrast reaction. A 12-h or 13-h oral scheme is recommended but an
accelerated IV scheme is proposed when outpatients did not receive
premedication but have to undergo an examination that cannot be easily
rescheduled or when the 12-h or 13-h scheme is anticipated to adversely
delay care decision or treatment [61]. In patients with a history of a prior
severe reaction, a relative contraindication is suggested to use the same
contrast medium, but if necessary and in the absence of alternatives, the
ACR states that premedication should be considered, although evidence

Table 2. Guideline-suggested premedication schemes

European Society of Urogenital Radiology, Contrast media guidelines v10.0, 03/2018¢
For patients at increased risk of reaction®
Consider an alternative test not requiring a contrast agent of similar class

For previous contrast agent reactors: use a different contrast agent, preferably after consultation with a specialist in drug
allergy.

Premedication is not recommended because there is not good evidence of its effectiveness (no regimen is specified).
American College of Radiology, Manual on contrast media v10.3, 06/2018"
For patients at increased risk of reaction®
Elective premedication regimen

Prednisone 50 mg PO or hydrocortisone 200 mg IV at - 13 h, =7 h, =1 h and diphenhydramine 50 mg IV/IM/PO at -1 h
OR

Methylprednisolone 32 mg at - 12 h, -2 h and diphenhydramine 50 mg IV/IM/PO at - 1 h (optional)
Accelerated IV premedication

Methylprednisolone-succinate 40 mg or hydrocortisone-succinate 200 mg IV immediately and/4 h until ICM and
diphenhydramine 50 mg IM/PO/IV at -1 h OR

Dexamethasone 7.5 mg IV immediately and/4 h until ICM and diphenhydramine 50 mg IM/PO/IV at-1 h

PO, per oral; IM, intramuscular; IV, intravenous

£See [61] or http://www.esur.org/quidelines/

$Patients at increased risk are defined as those with a prior moderate (severe vomiting, marked urticaria, bronchospasm, facial/laryngeal edema,
vasovagal attack) or severe (hypotensive shock, respiratory/cardiac arrest, convulsion) reaction to ICM, asthma, or allergy requiring medical
treatment

“See [65¢] or https://www.acr.org,/Clinical-Resources/Contrast-Manual

Spatients at increased risk are defined as those with a prior moderate (marked urticaria, mild bronchospasm, facial/laryngeal edema, vasovagal
attack) to severe (hypotensive shock, respiratory/cardiac arrest) reaction


http://www.esur.org/guidelines/
https://www.acr.org/Clinical-Resources/Contrast-Manual

Premedication for Iodinated Contrast Media Schrijvers et al. 547

for efficacy is lacking in high-risk patients. Evidently, routine
premedication or avoidance of ICM for other reasons (such as food aller-
gies, seasonal allergies, asthma) is not advised.

The minimal interval for premedication administration is unknown. Lasser
et al. observed that 32 mg methylprednisolone taken 2 h and 12 h before did
reduce the number of iHR after HOCM, whilst a 2-h single dose regimen did
not. Recently, a 5-h scheme was observed to be non-inferior to the 13-h scheme
[50]. The ACR states that a duration of 2 h or less has little evidence, and IV
corticosteroids require a minimum duration of 4-5 h.

The role of premedication in selected patient groups such as women
with childbearing potential, asthma (uncontrolled), or mastocytosis has
been poorly evaluated. Although some in vitro work suggests ICM can
cause MC degranulation, observational data on ICM use in mastocytosis is
scarce [66]. In 3/457 (0.6%) compiled mastocytosis patients, an ICM-
mediated iHR was identified of which one anaphylaxis, although individ-
ual studies were small and with incomplete data on premedication use
(reviewed in [67¢]). Conversely, in patients experiencing fatal anaphylaxis
after ICM exposure, no evidence of mastocytosis was found (although only
8/34 cases had a bone marrow evaluation [68]). Hermans et al. suggested
that in mastocytosis patients receiving ICM, premedication is not necessary
unless there is a history of ICM-mediated anaphylaxis or an anticipated
high risk for anaphylaxis [67e].

Side-effects of premedication

The direct side-effects of premedication are well-known and mostly mild. First
generation antihistamines, such as diphenhydramine or hydroxyzine, can cause
drowsiness and impede operating vehicles shortly after administration. Cortico-
steroids can cause transient leukocytosis, transient hyperglycemia (non-diabetics:
increase of 20-80 mg/dL, diabetics: increase of 100-150 mg/dL), and a potential
risk of infection [49e, 61e, 69¢]. However, the largest risk of corticosteroid-based
premedication is most likely indirect and related to the delay in diagnosis and
prolonged stay due to the multi-hour procedure [2ee]. In a retrospective cohort
study of 2829 subjects receiving a 13-h oral premedication regimen in high-risk
hospitalized patients versus those not receiving premedication, premedication
use was associated with increased hospital length of stay (median + 25 h; 158 h
versus 133 h, p<0.001), increased time to CT (median + 25 h, 42 h versus 17 h,
p<0.001), and increased hospital-acquired infection risk (5.1% versus 3.1%, p =
0.008) [2e¢]. Of note, indication for premedication was based not only on a prior
iHR or unknown type of reaction of any severity but also on one or more severe
allergies, acute asthma exacerbation, or chronic asthma requiring two or more
drugs, adding to the heterogeneity of the study. Based on the prolonged length of
stay associated with the use of premedication, for each prevented reaction-related
death, a total of 32 deaths due to hospital-acquired infections were calculated
together with a cost of $131,211,400 [2ee]. Overall, the number needed to treat
(NNT) with premedication in order to prevent one reaction of any severity in
high-risk patients was calculated to be 69 (95% CI, 39-304) [49¢]. The NNT to
prevent one severe reaction in high-risk patients was 569 (95% CI, 389-1083)
[49¢]. The NNT to prevent one lethal reaction in high-risk patients was calculated



548 Anaphylaxis (M Sanchez-Borges, Section Editor)

to be 50,000 [2ee]. Therefore, the indirect harms of premedication should be
taken into account and carefully balanced with the potential benefit, especially in
vulnerable populations.

Emerging strategies

Changing from a HOCM to a LOCM has considerably reduced the number of
adverse events. Next, recent work evaluated the effect of changing the ICM that
resulted in the initial iHR within the same class of LOCM. This has been included
as a potential strategy in the ACR guidelines 10.3 [61e]. Abe et al. observed that re-
administration of the same LOCM without and with premedication in patients
with a prior iHR (of any severity) resulted in an iHR in 27.7% and 17.3% (p < 0.01)
of patients, suggesting an effect, although incomplete, of premedication. Re-
administration of a different ICM without and with premedication resulted in an
iHR in 5.2% (p < 0.001) and 2.7% (p < 0.001) of patients respectively, suggesting
that changing the ICM in combination with premedication was associated with the
lowest frequency of BTR [42]. Similar results were obtained in patients with a prior
mild iHR after LOCM administration, receiving H1-antihistamine premedication
and/or changing the ICM [45]. In the same cohort, in those with a prior moderate
to severe iHR, changing the ICM reduced iHR from 27.6 to 13.4% (p = 0.002) with
or without premedication consisting of H1-antihistamines with or without corti-
costeroid 0.5-1 h before the re-administration [27¢]. In those with a prior severe
iHR receiving corticosteroid premedication that were re-challenged with a different
versus the same ICM, BIR rate was 9.5% versus 80.0% (p = 0.005), although
numbers were low [27¢]. Both studies concluded that changing the ICM was more
effective than premedication in high-risk patients. Drawbacks of these studies were
the retrospective setup, the potential biased physician-based decision whether to
premedicate and/or change the ICM or not, random choice for a different ICM
rather than an allergy evaluation-based choice for a specific ICM, and the unbal-
anced intensity of premedication schemes (for instance, in one study, the propor-
tion of patients with a severe initial iHR was twice as high compared with those
without steroid premedication [45]). Of note, in patients with immediate skin test
positivity, often only one or few ICM are positive with negative skin testing and
tolerance for most other ICM [10-12, 15]. Lack of knowledge on the ICM used
during the index reaction hampers interpretation on premedication effectiveness
and arbitrarily changing the ICM to another will have a high likelihood to be
successful based on this knowledge, yet is not without risks [64].

Different groups, including ours, have focused on performing an allergy
workup to identify a subgroup of ICM-allergic patients and to provide skin test—
based suggestions for ICM use in those that have experienced ICM-related HR
[10e, 12, 15, 16, 70e]. In the largest study, for iHR, skin testing for iHR had a
negative predictive value of 94.2% (95% CI, 89.6%-97.2%) with repeat reac-
tions being mild and often non-obligatory [10e]. Premedication use in this
study, although not systematically recommended after the allergy workup, was
around 21%.

An approach in patients with a prior iHR therefore could encompass an
elective allergy workup, change of ICM use, premedication, or a combination of
these strategies. In our practice, we advise an elective allergy workup to identify
a type I allergy, potential cross-reactive ICM, and safe alternatives for those
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experiencing an iHR (an algorithm is outlined in Fig. 1), especially those with a
moderate to severe iHR [10e, 12, 15, 64]. The optimal cut-off to select patients
for such an evaluation is unknown, but since the severity of the reaction is
correlated with the likelihood of finding skin test positivity, we use anaphylaxis
(any grade) or isolated malaise/syncope as an indication for further allergy
workup using skin testing [10e]. However, often also those with an unknown
history and those that have been restrained from ICM use for dubious reasons
might benefit from such an examination to provide additional evidence for a
lack of ICM allergy. For those in which skin testing does not show evidence of
an underlying type I allergy, an empirical change of ICM might further reduce
the likelihood of reoccurrence of an iHR [27e, 42, 45], although additional
(prospective) studies are required. The role of premedication in patients should

Patients with a prior iHR requiring ICM* Novel iHR: refer for allergy workup if moderate to
severe iHR, preferably <6-12months post-event.

Question 1: What was the clinical presentation of the iHR?
Question 2: Which ICM was used?
Question 3: Were ICM tolerated since this event? If so, which ICM and was this with or w/o premedication?

Mild: Moderate to severe: Unknown
Local reaction, isolated Marked urticaria/angioedema, bronchospasm, malaise, syncope
urticaria, mild angioedema Anaphylaxist

! v v

ELECTIVE Provide routine advice or Allergy workup recommended (ICM ST)

SCHEME consider allergy workup (Consider also baseline tryptase, evaluation for type | latex, chlorhexidine allergy)
(ST not recommended)
b ] ]
All'ICM ST negative ICM ST positive
v ‘ ‘
Use non-ionic ICM: Use ST negative non-ionic ICM: Use ST negative alternative®
* Consider empirical * Consider switching to a different ST negative No premedication
switching to another non-ionic ICM (if initial ICM is known).
non-ionic ICM (if initial * Consider adding premedication in case of
ICM is known) severe prior iHR (uncertain efficacy, low
¢ Consider adding benefit/risk ratio)
premedication (low * Consider proximity of advanced life support
benefit/risk ratio)
‘ In case of prior severe iHR, ensure proximity of
advanced life support, or consider a graded
Repeat reaction - provocation test in a controlled setting to ensure
tolerance.

URGENT If question 3 is positive:

SCHEME * Repeat tolerated procedure with same ICM.

* Consider referral for allergy evaluation afterwards if recommended

If question 3 is negative:

¢ Readminister a non-ionic ICM, different compared to the ICM linked with the prior iHR (if known), and
¢ Ensure proximity of advanced life support if prior moderate to severe iHR, and

* Premedicate (uncertain efficacy, low risk/benefit ratio)

* Alternatives for ICM should be considered. However, even in the presence of alternatives, an allergy workup should be suggested if
recommended based on the flow chart.

£ Any grade, according to Ring and Messmer.

§ Consider desensitization in case no ST negative alternative(s) can be identified, and the examination is necessary, and requires ICM.

Fig. 1. A proposed algorithm for patients requiring ICM with a prior iHR or a novel iHR. Abbreviations: iHR, immediate
hypersensitivity reaction; ICM, iodinated contrast media; ST, skin testing.
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Conclusions

be balanced against the aforementioned risks but could be advised to reduce
mild non-allergic reactions. For those with a prior iHR that have to undergo an
urgent ICM administration, an ICM allergy workup could be considered if the
anticipated delay for this (relatively time consuming) procedure is deemed
acceptable. However, here premedication could be used if no valid alternatives
are available and the investigation is deemed necessary, along with vigilance for
a (potential severe) BTR. When premedication is used, we would suggest
schemes with the most evidence as indicated by the ACR guidelines (Table 2).
However, also here, re-evaluation of the role of non-corticosteroid-based regi-
mens for non-allergic reactors is mandatory.
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