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Iodinated contrast media (ICM) generally have a
good safety profile. Adverse effects from the intravascular
administration of ICM, while not rare, are generally mild and
self-limiting. However, life-threatening reactions and deaths
can occur. Although the underlying mechanisms of these
reactions have traditionally been considered nonallergic and
due to nonspecific mast cell and basophil activation, positive
skin test and basophil activation test (BAT) results suggested a
specific allergic mechanism in some situations [1]. In fact, the
grade of severity of the reaction is significantly higher among
patients with positive skin test results [2].
All currently used ICM are chemical modifications of a
2,4,6-tri-iodinated benzene ring. They are classified on the
basis of their physical and chemical characteristics, including
their chemical structure, osmolality, iodine content, and
ionization in solution. Nonionic monomers are the contrast
agents of choice. In addition to their nonionic nature and lower
osmolality, they are potentially less chemotoxic than ionic
monomers. There are 3 types of low-osmolality ICM: nonionic
monomers, ionic dimers, and nonionic dimers.
Skin testing appears to be a useful tool for the evaluation
and diagnosis of immediate hypersensitivity reactions to ICM
and may play an important role in the selection of a safe product
for future administration in previous reactors [3]. Some authors
have proposed controlled challenge testing based on skin test
results to identify alternative and safe non–cross-reactive
ICM for future diagnostic and therapeutic procedures [4].
Other authors found skin testing (intradermal tests [IDTs] and
patch tests) to be useful in implicating an ICM as the cause of
a delayed hypersensitivity reaction. These authors challenged
ICM-allergic patients using iobitridol and recorded negative
skin test results, because the chemical structure of this agent
differs somewhat from that of the culprit ICM [5]. The BAT
is used to detect basophil activation markers (CD45, CD18,
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and CD63) by means of flow cytometry. Some studies report
positive BAT results in 62.5% of patients with hypersensitivity
to ICM confirmed by positive skin and/or provocation tests [6].
We present 2 cases of ICM allergy in which an alternative
contrast was found.
The first patient was a 77-year-old man who presented
general discomfort, severe dizziness, shortness of breath,
bilateral palpebral angioedema, generalized erythema, and
hypotension immediately after intravenous administration of
150 cc of iodixanol 3 days before he underwent a computed
tomography scan with 50 cc of iohexol, which he tolerated
well.
After signing an informed consent document, the patient
underwent skin tests (prick and IDT) with iodixanol, iohexol,
iobitridol, and ioversol. Only iodixanol was positive in the
IDT at a 1:1000 dilution. The BAT was positive for iodixanol
(concentration [C] 2, 13.56%; stimulation index [SI] 2, 4.14)
and iopamidol (concentration 1, 3.69%; SI1, 4.46), and
negative for iobitridol. In view of these results, a challenge
test was carried out in the intensive care unit with intravenous
administration of 100 cc of iobitridol (1, 5, 15, 30, and 49 cc
with an interval of 25 minutes between them), with good
tolerance after 90 minutes of observation. The second patient
was a 52-year-old woman who, in May 2016, experienced
an anaphylactoid reaction immediately after intravenous
administration of iopromide for a computed tomography
scan. The reaction manifested as dizziness, nausea, loss
of consciousness with urinary incontinence, generalized
erythema, and hypotension. BAT was positive for iomeprol
(C1, 5.44% [SI1, 1.38]; C2, 9.05% [SI2, 2.83]) and iopamidol
(C1, 6.18% [SI1, 2.11]; C2, 9.46% [SI2, 2.94]). The patient
was diagnosed with anaphylactic reaction to iopromide and
was prohibited from receiving ICM. Eighteen months later, the
patient was referred to select an alternative ICM. After signing
the informed consent document, skin tests were performed
with iopromide, iomeprol, iodixanol, iohexol, iobitridol, and
ioversol, all of which yielded negative results. BAT was positive
for iopromide (C1, 3.24% [SI1, 0.82]; C2, 5.76% [SI2, 1.46])
and iomeprol (C1, 5.44% [SI1, 1.38]; C2, 9.05% [SI2, 2.83]),
and negative for iobitridol. The cut-off point to assess the
positivity of the BAT and determine the SI were as follows:
cut-off concentration ≥5%, SI ≥2, and concentrations of ICM
used for the BAT of 100 µg/mL and 1000 µg/mL, following the
dilutions and reference values used in previous publications [7].
In view of these results, a challenge test was carried out
with up to 100 cc of iobitridol, which both patients tolerated
well. The patients were diagnosed with allergy to iodixanol
and iopromide, respectively, and were advised not to receive
ICM, except iobitridol, which both tolerated.
Cross-reactivity between ICM is less common in immediate
reactions and is related to chemical structure [8]. Some of the
patients who experience severe immediate reactions also react
to other ICM to which they had not been previously exposed,
probably because the core chemical structure common to ICM
is part of the antigenic determinant and thus induces crossreactivity [9]. In some studies, cross-reactivity was found in
20% of patients with positive skin test results [2]. Some authors
have hypothesized that cross-reactivity between different ICM
is a result of the presence of ICM–specific T cells, some of
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Figure. Chemical structure of iodinated contrast media and possible
location of the epitope responsible for cross-reactivity.

which show a broad cross-reactivity pattern. Lerch et al [10]
reported that among nonionic ICM, iobitridol showed low
T-cell reactivity in 2 patients who were allergic to iohexol and
iomeprol, respectively, with delayed reactions [10].
In the cases we report, we observed good tolerance to
iobitridol as an alternative ICM. This was due in large part to
its different chemical structure (Figure). The side chain R1 in
iobitridol differs from that of other ICM. In contrast, the side
chain R2 is very similar in all ICM. It could be hypothesized
that this region is an epitope and, therefore, the culprit of the
cross-reactivity between the remaining ICM. Evidently, more
studies would be necessary to confirm this hypothesis.
We present 2 cases of allergy to ICM in which BAT
enabled us to choose a safe alternative contrast agent for the
challenge test.
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