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Summary

Introduction Hypersensitivity reactions to iodinated radio contrast media (RCM) are either
immediate-type (IT) or delayed reactions (DT). In IT, the pathomechanism is unclear. In DT,
delayed positive patch (PT) and intradermal tests (IDT) and RCM-specific T cells suggest a T
cell-mediated mechanism. In both, the role of iodine has not been clarified; however, patients
are often labelled as ‘iodine allergic’. Occasionally, positive skin tests to iodine-containing
drugs are observed.

Objective We investigated the presence of hypersensitivity to iodine in patients with a history
of hypersensitivity reactions to RCM.

Methods Nineteen patients with a history of IT (n=9) or DT (n = 10) to RCM were investigated.
Skin prick tests, IDT and PT with several RCM and iodine formulations were carried out. All
underwent oral provocation with Lugol’s solution (LS). Two patients each with iodine mumps,
contact dermatitis to iodized antiseptics and chronic idiopathic urticaria served as control or
proof of concept.

Results In the IT group, skin tests were positive in three out of nine patients to one RCM. One
patient with negative skin tests reacted twice to oral iodine with urticaria. In the DT group,
sensitization to one or several RCM was identified in 10 out of 10 patients. In seven out of 10
patients, additional sensitizations to the iodine formulations were found. Two patients
developed a mild exanthema after oral provocation with LS.

Conclusion We have previously demonstrated in patients with iodine mumps that an oral
challenge with LS is a valid means to elicit hypersensitivity reactions to iodine. In 19 patients,
we showed that iodine is rarely the eliciting agent in hypersensitivity reactions to RCM. Only
one patient with a late urticaria to an RCM with a late urticaria to LS and two patients with DT
and broad sensitization to all RCM tested reacted to LS with an exanthema. In most cases,
more likely the RCM molecules and not iodine are the eliciting compounds.
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Introduction

Diagnostic and interventional procedures using iodinated

dimers with low osmolality and non-ionic dimers with
intermediate osmolality (Fig. 1) [3-5]. Hypersensitivity
reactions to RCM are either immediate reactions

radio contrast media (RCM) are being performed with
increasing frequency over the last years [1, 2]. Although
the rate of side-effects from iodinated-RCM is rather low,
the increasing frequency of usage accounts for a steadily
increasing number of patients who experience hypersen-
sitivity reactions after administration of a RCM.

RCM are tri-iodinated benzene derivatives with differ-
ent side chains at positions 1, 3 and 5 that can be classified
into four main groups according to their chemical struc-
ture and osmolality: ionic monomers with high osmolal-
ity, non-ionic monomers with low osmolality, ionic

occurring within 1h after RCM exposure or so-called
non-immediate delayed reactions (DT), which - in this
context — become typically apparent more than 6-12 h after
administration [6-8], with the immediate-type (IT) hyper-
sensitivity comprising about two-thirds of all reactions.
Until recently, IT hypersensitivity reactions to RCM
were mostly thought to present a non-IgE-mediated
anaphylaxis, based on the osmolality of RCM leading to
direct complement activation, because patients frequently
react on first contact with the drug and may tolerate the
same drug upon a later exposure. Data from the Comité
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Fig. 1. Basic chemical formula of monomeric (a) and dimeric (b)
iodinated radio contrast media [4].

Interdisciplinaire de Recherché et le Travail sur les Agents
de Contraste en Imagerie, however, showed positive in-
tradermal tests (IDT) in up to 70% of patients with a
history of a severe anaphylaxis to RCM, suggestive of an
IgE-mediated pathophysiology [9]. Previous data ob-
tained by Laroche et al. [10] demonstrated the release of
histamine and tryptase from basophils and mast cells in
patients with anaphylaxis after RCM. The prevalence
of severe anaphylaxis is much higher after administration
of ionic contrast media (0.1-0.4%) than after non-ionic
contrast media (0.02-0.04%), as assessed in Japanese and
American patient groups, respectively [4, 7, 11, 12].
However, the mode of sensitization, in case of an
IgE-mediated mechanism remains unclear. It has been
proposed previously that sensitization occurs in haloge-
nated-benzene derivatives that are used as food additives,
pesticides and herbicides [3, 13], but currently there is
little evidence for this hypothesis.

DT reactions, sometimes called non-immediate hyper-
sensitivity reactions, usually present themselves as macu-
lar or macular-papular exanthema, although various
types of severe hypersensitivity reactions such as toxic
epidermal necrolysis, allergic vasculitis or flexural ex-
anthema [4] have been reported. Most seem to be T cell
mediated [14, 15]. Also, urticarial eruptions accompanied
by angiooedema and/or flush are classified as non-im-
mediate reactions in the literature [8] due to the rather
unfortunate, non-morphological classification at an arbi-
trary cut-off time-point of 1 h after administration of the
drug. Also, IT drug hypersensitivity reactions may occur
after a time span longer than 1h after administration,
especially if co-factors or metabolites are involved.

In DT reactions, the non-ionic dimers seem to be more
often causative than the non-ionic monomers [16],
although not all reports support this [17]. RCM-specific T
lymphocytes have been shown to be involved [7], which is
supported by positive patch tests (PT) [18], positive IDT at
late reading points [8, 19], lymphocyte transformation
tests (LTT) [15, 20] and histology [20, 21]. In addition,
these reactions can not be prevented by premedication, as
it has been repeatedly reported in patients with DT
hypersensitivity to RCM [22].

In contrast to IT reactions, cross-reactivity among the
RCM, even across the four groups, is common in DT
reactions [15, 23]. Based on this observation and the fact
that positive PTs to iodized antiseptics have been demon-
strated in RCM-allergic patients, a central role of iodide has
been suggested [23, 24]. This, however, has so far not been
supported by much evidence and is rejected by some [15].

Patients with hypersensitivity reactions after adminis-
tration of RCM are often wrongly labelled to be allergic to
iodine because all RCM possess one or more benzene rings
that are substituted with iodine in three positions (Fig. 1).
This label has considerable consequences, especially for
future treatments including contrast media applications.
Even among physicians, knowledge of unwanted risks and
side-effects and further consequences for these patients is
limited [25]. Little is known to date on the role of iodine or
iodide in these RCM solutions as an elicitor of an immune
response or the epitopes for binding of the T cell receptor
or IgE molecules [15, 23, 24].

We evaluated the presence of hypersensitivity to iodine
in patients with a history of either an IT or a DT reaction to
an RCM by skin tests and oral provocation tests.

Methods

Nineteen patients (seven male, 12 female, mean age: 62
years) with a history of an IT (#=9) or a DT (n=10)
hypersensitivity reaction to RCM were investigated. Two
patients with iodine mumps [25], two with contact derma-
titis to iodized antiseptics and two with chronic idiopathic
urticaria served as proof of concept. Some of these
patients had been included in the study by Brockow [19].
Depending on the clinical reaction, skin prick tests (SPT),
IDT with immediate and late readings and PT with several
RCM and different iodine formulations were performed
according to the study protocol and test procedure pub-
lished by Brockow et al. [19]. SPTs, IDT and PT were
performed with at least the first four of the following plus
the culprit drug: lodixanol, loxaglate-Meglumine, lopami-
dol, Amidotrizoate, loxithalamate-Meglumine, Iohexol,
Iopentol, Iomeprol, Ioversol, lopromide, Iobitridol and
Iotrolan (for chemical structures, see [3]). The majority of
patients were tested with all of these. PT with different
iodine formulations were performed with the following
substances: povidone-iodine, iodine in petrolatum and in
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Table 1. (a) Immediate type hypersensitivity reactions and (b) delayed type hypersensitivity reactions

Patch test
Prick test RCM IDT 20’ RCM IDT 24-48 h RCM RCM
Iodine

Patient Putative Putative Putative Putative Putative
No. culprit Series culprit Series culprit Series culprit Series culprit Series
(a) immediate type reactions

1 Iopromide or lomeprol 0 0 0 0 0 0 ND ND ND

2 Ioxithalamate 0 0 0 0 0 0 ND ND ND

3 Unknown 0 0 0 0 1 Unknown 0 0 1

4 Iobitridol 0 0 1 1 ND ND ND ND ND

5 Unknown 0 0 0 0 0 0 ND ND ND

6 Tobitridol 0 0 0 0 0 0 0 0 0

7 Iodixanol 0 0 1 1 0 0 ND ND ND

8 Iopromide 0 0 0 0 0 0 ND ND ND

9 Unknown 0 0 0 0 0 0 ND ND ND
(b) delayed type reactions
10 Tobitridol 0 0 0 0 1 1 1 1 1
1 Iopromide, lomeprol 0 0 0 0 1 1 1 1 1
12 Iomeprol 0 0 0 0 1 1 1 1 1
13 Unknown ND ND 0 0 1 Unknown 1 Unknown 0
14 Toversol 0 0 0 0 1 1 1 1 0
15 Iomeprol 0 0 0 0 0 0 1 1 1
16 Todixanol 0 0 0 0 1 1 0 0 1
17 Unknown 0 0 0 0 1 Unknown 1 Unknown 0
18 Iodixanol 0 0 0 0 1 1 0 0 1
19 Todixanol 0 0 0 0 0 0 1 1 1

Patient three surprisingly developed a late reaction in the IDT to loxaglate and Ioversol and was also positive in the PT to iodine in petrolatum (0.5% and

19%) and iodine in alcohol (0.5%).

Series, whole series of RCM tested (see text); O, negative test result, 1, positive test result, ND, not done; RCM, radio contrast media;

IDT, intradermal tests.

alcohol, Jodoform and potassium iodide in petrolatum. For
summarized test results, see Table 1a (IT) and b (DT).

Some patients were exposed to a RCM during the
course of a necessary radiologic examination or in the
form of a challenge test with a skin test-negative sub-
stance (Table 2).

After exclusion of contraindications, control of thyroid
function and obtaining informed consent, all underwent
oral provocation with an iodine potassium iodide solution
[5% Lugol’s solution (LS), 75-300 mg iodine] by an incre-
mental dose increase (Table 3). The amount of LS or the
iodine dose, respectively, was in the same range (Table 3)
as is usually applied for other indications for LS such as
thyreotoxicosis (250-300 mg) and radiation emergencies
(approximately 100-150 mg single dose). It was deliber-
ately chosen to be higher than the average amount of
iodine received during an RCM investigation to ensure
reactivity despite the oral administration in contrast to the
i.v. application of RCM. The patients with iodine mumps,
who were included for proof of concept, were exposed to
much lower doses and still reacted (Table 4). Patient No. 12
received lower doses due to renal insufficiency after
kidney transplantation and non-Hodgkin lymphoma and
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patient 13 due to polyglandular autoimmune syndrome
with autoimmune thyreoiditis. Apart from a slight phar-
yngeal or gastric irritation, no side-effects were observed
in all 25 patients.

Results

Immediate-type hypersensitivity reactions

Nine patients with IT reactions after administration of
RCM were investigated (Table 1a). Only in six cases the
culprit RCM was known. Only in patients 4 and 7, a
positive IDT to the culprit drug, suggestive of the presence
of specific IgE, could be demonstrated. Patient 4 had
reacted with sudden respiratory distress, followed by a
pulmonary capillary leak syndrome during a CT-scan with
Iobitridol; patient 7 had developed urticaria and dys-
pnoea 10min after administration of lodixanol, both
consistent with an allergic type-I reaction. In patient 3,
none of the skin tests was positive after 20 min, but a
delayed positive reaction was identified in the IDT after
24 h to loxaglate and Ioversol, as well as to three iodine
formulations in the PT. Two clinical reactions of that
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Table 2. Exposure to RCM/provocation tests

Table 3. Oral challenge test with Lugol’s solution 5%

Patient Exposition
No. Putative culprit RCM
1 Iopromide Iomeprol ND
2 Toxithalamate ND
3 Unknown Tolerated unknown RCM
4 Iobitridol ND
5 Unknown ND
6 ITobitridol ND
7 Todixanol ND
8 Topromide Tolerated unknown RCM
9 Unknown ND
10 Tobitridol ND
11 Tomeprol Tolerated Ioxithalamate and

Ioxaglate challenge test; DT reaction
to Iopromide (skin test positive)

12 Tomeprol DT reaction to Ioxaglate
13 Unknown ND

14 Toversol DT reaction to Iopromide
15 Tomeprol ND

16 Todixanol ND

17 Unknown DT reaction to Iobitridol
18 Todixanol ND

19 Todixanol ND

Patient 8: intentional exposure to skin test-positive drug because of
unavailability of skin test-negative drug in emergency situation.

DT, delayed-type reaction; IDT, intradermal tests; ND, not done; RCM,
radio contrast media.

patient in 1978, however, had clearly been severe ana-
phylactic reactions necessitating resuscitation, although
the culprit could not be identified 29 years later. More
recently, an unknown RCM was tolerated.

In the group of patients with clinical IT reactions, only
patient 6 reacted to an oral challenge with LS. This
particular patient suffered from pulmonary and cutaneous
sarcoidosis treated with Infliximab. She had also suffered
from mild recurrent urticaria for years. When challenged
with LS (cumulative doses 150 mg iodine), she developed a
generalized urticaria after 12 h only. To rule out an episode
of her urticaria, she was challenged a second time with LS
and reacted again after 11 h with a generalized urticarial
reaction after a total of 150 mg iodine was given. To exclude
that chronic urticaria can be aggravated by iodine, two
other patients (23, 24) with severe idiopathic chronic
urticaria were challenged with LS (total of 187.5 mg). Both
tolerated oral iodine without any reaction.

Delayed-type reactions

Of the 10 patients with a DT reaction, all but two showed
positive reactions in the IDT with delayed reading. Patients
15 and 19, who were negative in the IDT, reacted in the PT to
the culprit drug; i.e. all patients had at least one positive

No. Putative culprit Challenge with lugol [mg iodine]
1 Iopromide or lomeprol 0 187.5
2 loxithalamate 0 225
3 Unknown 0 150
4 Iobitridol 0 212.5
5 Unknown 0 187.5
6 Iobitridol Generalized urticaria twice 150
7 lodixanol 0 187.5
8 Iopromide 0 187.5
9 Unknown 0 187.5

10  Iobitridol 0 187.5

11  Iomeprol 0 250

12 Iomeprol Maculo-papular exanthema 300

13 Unknown 0 200

14 Toversol 0 75

15 Iomeprol 0 100

16  lodixanol 0 200

17 Unknown Maculo-papular exanthema 187.5

18  Iodixanol 0 187.5

19 Iodixanol 0 187.5

[mg iodine], total amount of iodine administered in a fractionated
fashion; 0, no reaction to oral challenge.

delayed skin test. Also, seven out of 10 had a positive
reaction in the PT to at least one iodine formulation.

Patient 11 developed a flexural exanthema (SDRIFE) [4]
after lomeprol and again after [opromide, which he had been
given in an emergency situation despite positive skin tests to
Iopromide. Premedication delayed the clinical reaction for 2
days. Upon challenge, he tolerated the skin-test-negative
Ioxaglate-Meglumine and Ioxithalamate-Meglumine.

Patient 14 was exposed to lopromide after this sub-
stance was negative in the PT and in the IDT with a
delayed reading, but reacted with a maculopapular ex-
anthema despite premedication. He also developed recall
phenomena on his previously positive skin test sites.
Patient 17 was challenged with the only skin test-negative
RCM (of nine RCM tested) (Iobitridol), after having pre-
viously developed a generalized exanthema after expo-
sure to an unknown RCM. He developed an exanthema
after 8h and also showed the recall phenomenon on all
skin test sites. Patient 12 had a history of three exanthemas
after application of Iomeprol. He developed a generalized
maculopapular exanthema involving the face after expo-
sure to loxaglat-Meglumine, which had been negative in
the PT and also in the LTT [15]. The diagnosis of drug-
induced exanthema was histologically supported. Complete
cross-reactivity among all RCM was assumed and all
iodinated RCM were banned; however, gadolinium-based
MRIs were recommended as an alternative.

Patient 12 and patient 17 (Fig. 2) were the only ones to
develop a generalized exanthema after an oral challenge
with LS (patient 12: 300 mg iodine; patient 17: 187.5 mg
iodine). These two were different from the other patients -
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Table 4. Diagnosis, results of skin tests and provocation tests in the control group

Prick test IDT 20’  IDT 24-48h  Patchtest  Patchtest Exposition = RCM

RCM RCM RCM RCM Todine Challenge with
No. Diagnosis Series Series Series Series Series RCM Substance lugol [mg iodine]
20  lodine sialadenopathy 0 0 0 ND ND 1 Ioxithalamate 1[40 and 87.5]
21 Iodine sialadenopathy 0 0 0 ND ND 1 Unknown 1[62.5]
22 Contact dermatits 0 ND ND 0 1 0 Topamidol 0 [250]
23 Contact dermatitis 0 0 0 0 1 ND 0 [200]
24 Chronic urticaria ND ND ND ND ND ND 0[187.5]
25 Chronic urticaria ND ND ND ND ND ND 0[187.5]

0, no reaction in skin test or oral challenge; 1, positive reaction; ND, test not done; RCM, radio contrast media; IDT, intradermal tests.

(a)

Fig. 2. (a) Patient 17: maculopapular exanthema on the trunk 24 h after
administration of 187.5 mg Lugol’s solution. (b) Recall phenomenon on
the forearm on the skin test sites of different RCM 24h after LS
administration. The arrows in the figure indicate the barely visible recall
phenomenon.

in that they had developed strongly positive skin test
reactions to almost all RCM tested and had reacted to skin
test-negative RCM in the challenge tests. In all other
patients, skin test reactivity was limited to the putative
culprit and one or two cross-reacting substances at the
most. Based on the generalized cutaneous reaction to LS,
both patients were presumed to be hypersensitive to
iodine and were advised to avoid iodinated RCM.

Six patients were regarded as controls and proof of
principle (Table 4): Two patients had been diagnosed
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with iodine mumps [26, 27] (iodine sialadenopathy), an
idiosyncratic condition to iodine of unknown pathophy-
siology; an immunologic mechanism has not be demon-
strated [26] so far. Nevertheless, oral intake of iodine, as
well as RCM exposure, resulted in reproducible swelling of
the submandibular gland in both patients.

Two other control patients showed evidence of contact
dermatitis to an iodine-containing antiseptic used in
surgical interventions. Skin tests revealed a type-IV sen-
sitization to an aqueous povidone-iodine solution in
patient 21 and to iodine in petrolatum and Iodoform in
patient 22, only. All skin tests with other iodine formula-
tions as well as RCM were negative in both. Patient 21 had
previously tolerated Iopamidol, and both tolerated oral
challenge with LS (patient 21: 250 mg iodine; patient 22:
187.5 mg iodine).

Lastly, two patients with a longstanding history of
severe chronic urticaria were challenged with LS to
investigate whether iodine exposure can lead to exacer-
bation of an existing urticaria. Both tolerated the LS
without an aggravation of their disease in contrast to
patient 3, who had twice experienced an attack of urticaria
after an oral challenge with LS. In this case it was
concluded that free iodine in RCM was indeed the cause
of her urticarial reaction.

Discussion

All patients were skin tested with the suspected culprit
drug and one or more representatives of the four chemical
subgroups of RCM: non-ionic monomeric RCM, non-ionic
dimeric RCM, ionic monomeric RCM and the ionic dimeric
RCM.

In DT sensitization typically presenting with macular-
papular exanthema, we were able to demonstrate type-IV
sensitization to the culprit plus one or more cross-reacting
RCM in all cases. In one patient (16), we could identify a
type-IV sensitization to the culprit (Iodixanol) only. For
DT hypersensitivity, skin tests, especially IDT with delayed
reading and PT, are valuable and, especially if combined,
reliable diagnostic tools [19]. Among this group of
patients, seven out of the 10 patients patch tested with
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different iodine formulations also reacted to iodine-con-
taining disinfectants or other iodine preparations (patients
10, 11, 12, 15, 16, 18, 19), even without a suggestive
history of allergic contact dermatitis.

LS, a 5% iodine-potassium iodide solution, consists of
5% iodine and 10% potassium iodide in 85% water with a
total iodine content of 130 mg/mL in the form of poly-
iodide ions. RCM preparations may contain 25-50 pg/mL
free iodide [24]. Oral iodine is usually well tolerated as has
been observed after the Chernobyl accident in 1989,
where a large population of exposed individuals was pre-
emptively treated [28]. LS is routinely given to patients
with thyreotoxicosis and a saturated solution of potas-
sium iodide is well known as systemic treatment for
neutrophilic dermatoses or panniculitis such as erythema
nodosum [29]. We now consider the optimal doses for oral
provocation with the aim of excluding systemic hyper-
sensitivity to be between 150 and 250 mg iodine and
mostly used 187.5 mg iodine; however, contraindications
such as renal insufficiency or thyroid disease have to be
considered and the iodine dose has to be adapted. The two
patients with iodine mumps are of special interest in this
context. They had developed swelling of their subman-
dibular gland several times after an intravenous adminis-
tration of RCM and later showed an identical reaction
after an oral challenge with LS [26, 27]. Iodine mumps
or iodine sialadenitis is considered to be a rare idiosyn-
cratic reaction that occurs usually about 24h after
exposure to iodine or iodide, such as in RCM, probably
based on individual predisposition that has not been
further characterized yet. Both were challenged with
much lower doses than the other patients and controls
and still reacted (Table 4).

Their example illustrates that oral challenge is in princi-
ple a valid diagnostic means to detect idiosyncratic reac-
tions caused by the free iodide content of RCM. Obviously,
iodine is not only absorbed in sufficient amounts via the
oral route but is also presented in the right form to elicit a
reaction. Two patients, who had been labelled ‘allergic to
iodine’ after developing allergic contact dermatitis to an
iodized antiseptic, were also orally challenged with LS.
Although allergic contact dermatitis is a T cell-mediated
disease, oral provocation with LS did not elicit an allergic
reaction. A possible explanation could be an insufficient
antigen presentation of iodine by oral exposure.

To investigate whether sensitization to free iodine or to
the RCM molecule itself is causative for exanthemas after
RCM administration, which has been suggested in the
literature [23, 24], all 19 patients were orally challenged
with LS. Of the 10 patients with DT hypersensitivity, two
developed a generalized exanthema after oral provocation
with LS, which substantiates the suspicion that iodine may
be the elicitor in a particular subgroup. The two differed
from the other eight in several ways: they had very strong
positive reactions to most RCM tested and also in lym-

phocyte proliferation assays (performed at the Department
of Allergology and Clinical Immunology in Bern, Switzer-
land [15], and W. Pichler personal communication).

Patient 12, who was also investigated by LTTs and
expression of the activation marker CD69 on PBMC [15],
reacted in the IDT to nine out of 12 RCM tested, and in the
PT to eight out of 12 RCM. The negative substances in the
IDT were amidotrizoate (ionic monomer), Iobitridol (non-
ionic monomer) and Iotrolan (non-ionic dimer), and in the
PT Amidotrizoate, Ioxithalamate (ionic monomer), Ioxa-
glate (ionic dimer) and Iotrolan, which demonstrates that
his skin reactivity seems to be independent of the basic
chemical structure of the RCM. His T cell clones showed a
high degree of cross-reactivity to different RCM. Potas-
sium iodide, however, did not induce relevant CD69 up-
regulation in CD4" and CD8" cells and proliferation
assays remained negative [15]. Apparently, the pathophy-
siology, resulting in a strong skin reactivity after oral
exposure to LS, cannot be reliably reproduced at an
in vitro cellular level.

Patient 17, who had reacted to an unknown RCM, also
had positive skin test reactions to many RCM. In the IDT
with a late reading, he reacted to nine out of 10 RCM and
in the PT in five out of 10. Again, no pattern relating to a
certain chemical group was distinguishable. He was chal-
lenged with Iobitridol, the only substance completely
negative in all skin tests, and developed exanthema after
24 h. Also, after LS provocation, he developed exanthema
and flare-up of former skin test sites (Figs 2a and b). LTT
showed a very strong stimulation with most RCM tested,
which correlates to observations by Torres et al. [30], who
showed that LTT results correlate well with skin test results
regarding cross-reactivity.

The clinical characteristics of the LS-negative patients
with DT hypersensitivity to RCM were somewhat differ-
ent: in most patients, positive skin tests were limited to the
culprit and a few other RCM. Only patient 11 was also
broadly sensitized, but as in the other seven patients we
were able to identify at least one RCM that was tolerated
upon exposure.

In contrast to Lerch et al. [15] we do not interpret the
positive reactions in the PT to PVI and other iodine
formulations as being solely irritative in nature, because
all substances were tested at two different concentrations
and in most cases there was a clear crescendo type of
reaction. All reactions in the PT were positive to both test
concentrations, although at the lower concentration, the
test reactions were usually weaker.

In the IT hypersensitivity reaction, the pathomechanism
is less clear. Because of the unreliability of skin tests,
which, if negative, do not rule out allergic sensitization,
patients were included in our study based on a convin-
cing, well-documented history of an IT reaction with
suggestive symptoms within 1h after administration of
an RCM. Two out of nine patients (22.2%) had a positive
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IDT to the culprit, which is about the same rate (25%) that
has been demonstrated in 122 IT reactors [19]. A non-IgE-
mediated mechanism has been debated for a long time [31,
32], but in recent years, some evidence supporting an IgE-
mediated mechanism has evolved. The high risk of recur-
rence is in favour of an IgE-mediated mechanism,
although the low sensitivity of the skin tests so far does
not clearly support an immunologic mechanism [19].
Using skin tests and basophil activation tests, Trcka et al.
[5] recently demonstrated data suggesting an IgE-
mediated mechanism as one possible pathway.

In our group, two patients (Nos. 4, 7) had a positive IDT to
the culprit (Iobitridol and Iodixanol, respectively), but not to
other RCM. We assume the positive predictive value in this
case to be high. Another patient (No. 3) with a history of two
episodes of severe anaphylaxis, necessitating resuscitation,
reacted in the IDT with a late reading (after 24 h) to Ioxaglat
and Ioversol, suggesting a delayed T cell-mediated mechan-
ism. Brockow et al. [19] report two such patients with a late
reactivity in the IDT after 10-24 h.

Only one patient (No. 6) who had completely negative
skin tests in immediate and late readings reacted to LS.
She had a history of a mild chronic recurrent urticaria.
Twelve hours after the first oral administration of LS, she
developed an episode of urticaria. When she was chal-
lenged again several weeks later, she reacted again after
11 h with urticaria only. lodine as an elicitor was excluded
in two controls with chronic urticaria. We therefore
assume that this patient may present a rare IT hypersensi-
tivity to iodine, although the allergenic determinant and
mechanisms remain unknown. We have demonstrated
that free iodine is the elicitor only in a few patients with
a hypersensitivity reaction to RCM. Particularly in pa-
tients with broad skin test positivity to many different
RCM, hypersensitivity to iodine seems to be a possible
explanation and should be investigated. In such rare
cases, the diagnosis of iodine allergy may be justified.
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