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ABSTRACT

Radiocontrast agents (RCAs) are common triggers for hypersensitivity reactions, often presenting as urticaria, anaphylaxis, or exan-
thems. This case presents the successful desensitization of a patient requiring endovascular treatment for an arteriovenous malformation
(AVM), who had a history of anaphylaxis related to iohexol.

An 18-year-old male patient was diagnosed with an AVM in the popliteal fossa. Grade 3 anaphylaxis was observed during the procedure,
necessitating the administration of adrenaline, and the procedure was terminated early. The patients AVM required endovascular treat-
ment, which required the use of a low dose of iodinated contrast agent. The patient underwent a skin prick test with iohexol (1/1) and an
intradermal test, starting with a dilution of 1/1000, followed by dilutions of 1/100 and 1/10, all of which were negative. Due to the lack of
alternative contrast agents available in our country, iohexol desensitization was planned for the angiography. A premedication regimen
was followed by an 11-step rapid desensitization protocol, and the endovascular treatment procedure was successfully completed under
desensitization.

There are a limited number of protocols successfully applied in patients with contrast agent anaphylaxis in the literature, and desensitiza-
tion protocols for contrast agents have not yet been included in drug allergy guidelines. In this case, successful peripheral angiography
was performed following the application of a rapid desensitization protocol with iohexol. Desensitization for iohexol anaphylaxis is
uncommon, and more cases are needed to confirm the efficacy of this protocol.
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INTRODUCTION demonstrated by positive skin tests (2). Desensitization to

allergens is a standard preventive measure for anaphylaxis

Iohexol is a non-ionic iodinated contrast media (ICM) in patients with a history of severe immediate hypersensi-

commonly used in procedures such as computed tomog- tivity reactions to a drug, particularly when no therapeutic
alternatives are available (3). In vitro studies have demon-

strated that desensitization plays a role in preventing mast

raphy (CT) and angiography, and the use of contrast me-
dia in CT has significantly increased over the years (1).

Radiocontrast media (RCM) are frequent triggers of both
immediate and non-immediate hypersensitivity reactions,
manifesting predominantly as urticaria/anaphylaxis or
exanthems, respectively. In the minority of patients with
immediate hypersensitivity reactions to RCM, allergy is

cell activation by internalizing the FceRI receptor in IgE-
mediated reactions (4). Although the exact pathophysiolo-
gy of immediate reactions to RCM is not fully understood,
a limited number of successful cases of desensitization to
RCM have been demonstrated (5-7).
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Successful Desensitization in a Patient with lohexol-Induced Anaphylaxis

We present a successful case of desensitization in a pa-
tient with anaphylaxis due to iohexol, who required pe-
ripheral angiography due to a peripheral arteriovenous
malformation. There are only a few documented reports
of desensitization for immediate hypersensitivity reac-
tions to iohexol in the literature, and a validated protocol
has not yet been published.

CASE PRESENTATION

An 18-year-old male patient had been presenting to the
hospital with complaints of intermittent left leg pain for 8
years. The patient had undergone several contrast-based
CT scans using iohexol. Investigations revealed an arterio-
venous malformation (AVM) measuring 7 cm in length
and 2.5 cm in width, located proximally in the left crus and
extending to the popliteal fossa. During the interventional
procedure, which involved peripheral angiography and
embolization with iohexol, the patient developed redness,
shortness of breath, and a drop in peripheral oxygen satu-
ration 20 minutes after the procedure. His oxygen satu-
ration was 80% in room air, with a respiratory rate of 24
breaths per minute, while other vital signs remained nor-
mal. Intubation for airway management was not required.
Anaphylaxis occurred periprocedurally, necessitating the
administration of adrenaline, and the procedure was ter-
minated early. The patient received treatment with intra-
venous dexamethasone, pheniramine, hydration, inhaled
salbutamol, and intramuscular adrenaline. After treat-

Table I: Naranjo Algorithm Assessment

ment, his clinical status and vital signs returned to normal
within two hours. Blood had not been drawn from the pa-
tient for tryptase level at the time of the reaction.

The patient was admitted to the adult allergy clinic 2
months after experiencing anaphylaxis due to iohexol. To
rule out other possible causes, latex-specific IgE was tested
at 0.01 kU/L (class 0), and chlorhexidine-specific IgE was
0.03 kU/L (class 0), both indicating negative results. The
patient’s baseline tryptase level was 4.37 pg/L, excluding
mast cell disorders. The patient underwent a skin prick test
with iohexol (1/1) and an intradermal test starting with a
dilution of 1/1000, followed by dilutions of 1/100 and 1/10,
all of which were negative. Due to the lack of alternative
contrast agents available in our country, testing with an al-
ternative contrast agent could not be performed. Accord-

ing to the Naranjo algorithm, the patient scored 8 points
(Table I).

Although the patient’s AVM required endovascular
treatment and was evaluated using CO, angiography, the
use of a low dose of iodinated contrast agent was essential
during the treatment. Due to the unavailability of alterna-
tive contrast agents in our country and the patient’s pre-
vious Grade 3 anaphylactic reaction, the procedure was
planned with desensitization. Methylprednisolone 40 mg
was administered at 13 hours, 7 hours, and 1 hour prior to
the procedure, and pheniramine was given 1 hour before.
A rapid desensitization protocol consisting of 11 steps was

Question Yes No Do Not Score
Know

1. Are there previous conclusive reports on this reaction? +1 0 0 +1
2. Did the adverse event appear after the suspected drug was administered? +2 -1 0 +2
3. Did the adverse event improve when the drug was discontinued or a specific antagonist +1 0 0 +1
was administered?
4. Did the adverse event reappear when the drug was readministered? +2 -1 0 0
5. Are there alternative causes that could on their own have caused the reaction? -1 +2 0 +2
6. Did the reaction reappear when a placebo was given? -1 +1 0 +1
7. Was the drug detected in blood or other fluids in concentrations known to be toxic? +1 0 0 0
8. Was the reaction more severe when the dose was increased or less severe when the

+1 0 0 0
dose was decreased?
9. Did the patient have a similar reaction to the same or similar drugs in any previous +1 0 0 0
exposure?
10. Was the adverse event confirmed by any objective evidence? +1 0 0 +1

Total Score: 8




Kayikci H, Cihanbeylerden M, Tuccar C, Pehlivanlar Ustaoglu A, Damadoglu E, Karakaya G, Kalyoncu AF

Table II: Iohexol Desensitization Protocol (6).

Dose no Dilution Concentration Volume to administer Time of adn.linistration
(mg/ml) (ml) (min)

1 1: 1000 0.30 5 0

2 1: 500 0.60 5 10
3 1: 250 1.2 5 20
4 1: 125 2.4 5 30
5 1: 62.5 4.8 5 40
6 1: 32 9.6 5 50
7 1: 16 19.2 5 60
8 1: 8 38.4 5 70
9 1: 4 76.8 5 80
10 1:2 153.6 5 110
11 1:1 300

implemented with premedication (Table II). The first 10
steps of the desensitization process were conducted in the
adult allergy clinic, while the 11th step was performed in
the angiography unit, after which the patient was taken to
the angiographic procedure. The endovascular treatment
was successfully completed without any breakthrough
reactions. After the endovascular treatment, the patient
was observed for 24 hours in the intensive care unit for
possible immediate allergic reactions. The patient was dis-
charged without any complications.

DISCUSSION

Immediate and nonimmediate hypersensitivity reac-
tions to ICM have been reported to occur at a frequency
of about 0.5%-3% in patients receiving nonionic ICM (8).
These reactions are primarily diagnosed based on clinical
findings. In a previous study, positive skin tests (STs) were
observed in 26% of patients reporting ICM hypersensitiv-
ity reactions; 3% had a positive skin prick test (SPT) and
25% had a positive intradermal test (IDT) (1). A negative
skin test for iodinated (radio-)contrast media does not
exclude hypersensitivity in all patients experiencing ICM
reactions (9,10). In our case, the history strongly suggested
a reaction to the contrast agent despite negative skin tests,
and alternative causes were excluded.

According to the guidelines, an alternative ICM is rec-
ommended if the culprit ICM is known in cases of mod-

erate to severe immediate hypersensitivity reactions (fully
developed anaphylaxis) (8). Recent guidelines do not rec-
ommend specific approaches for verified contrast medium
hypersensitivity with immediate reactions when no alter-
native contrast agent is available. Additionally, no estab-
lished protocol for contrast medium desensitization exists
(8,11). Rare desensitization procedures have been report-
ed based on case studies (3). In a previous study, iohexol
desensitization was successfully applied to one patient (6).
Saad et al. adapted an initial protocol for desensitization
related to iodixanol allergy for use with iohexol (5,6). In
the current case, we considered this protocol in managing
our patient. Following the implementation of this protocol,
the patient was able to undergo peripheral angiography.

This case presents certain limitations, including the un-
availability of tryptase level measurement during the reac-
tion and the absence of a provocation test, despite a clear
clinical history suggestive of hypersensitivity to the con-
trast agent. Additionally, testing with alternative contrast
agents could not be conducted due to the unavailability of
alternative contrast media agents in our country. Desen-
sitization could enable the use of radiocontrast media in
urgent circumstances, such as those necessitating angiog-
raphy (3). Our case is significant in demonstrating the suc-
cessful application of iohexol desensitization in angiogra-
phy. Since contrast media desensitization is rare, more
cases need to be reported to confirm the desensitization
protocol and to determine when to continue using iohexol.
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CONCLUSION

A case of severe anaphylaxis associated with iohexol
was successfully managed, allowing the completion of en-
dovascular treatment. This case is significant in confirm-
ing the effectiveness of the iohexol desensitization proto-
col previously used in a patient with iohexol hypersensitiv-
ity reactions.

Conflict of Interest

The author(s) declared no potential conflicts of interest with re-
spect to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, au-
thorship, and/or publication of this article.

Author Contributions

Hazal Kayik¢1 contributed to the design and implementation
of the case, to the analysis of the results, and to the writing of the
manuscript. Melek Cihanbeylerden, Cise Tiiccar, Aysegiil Pehlivan-
lar Ustaoglu, Ebru Damadoglu, Giil Karakaya and A. Fuat Kalyoncu
contributed to the final version of the manuscript.

REFERENCES

1. Smith-Bindman R, Wang Y, Chu P, Einstein AJ, Balter S,
Wei JW, et al. International variation in radiation dose for
computed tomography examinations: Prospective cohort
study. BMJ 2019;364:k4931.

2. Brockow K. Allergy to radiocontrast dye. Immunol Allergy
Clin North Am 2022;42(2):391-401.

10.

11.

Bjorbak Alnaes M. Include desensitization to radiocontrast
media in the diagnostic algorithm of radiocontrast media
hypersensitivity. Allergy 2021;76(4):1302-3.

Sancho-Serra MC, Simarro M, Castells M. Rapid IgE desen-
sitization is antigen specific and impairs early and late mast
cell responses targeting FceRI internalization. Eur ] Immu-
nol 2011;41(4):1004-13.

Gandhi S, Litt D, Chandy M, Nguyen BM, Jindal NL, Tar-
lo SM, et al. Successful rapid intravenous desensitization
for radioiodine contrast allergy in a patient requiring ur-
gent coronary angiography. J Allergy Clin Immunol Pract
2014;2(1):101-2.

Saad A, Mahdi AS, Nasr I. Successful desensitization to
the radiocontrast material Iohexol (Omnipaque™). Cureus
2022;14(12):e32356.

Al-Ahmad M, Bouza TR. Successful desensitization to radio-
contrast media in two high-risk cardiac patients. Ann Saudi
Med 2017;37(4):333-5.

Torres MJ, Trautmann A, Bohm I, Scherer K, Barbaud
A, Bavbek S, et al. Practice parameters for diagnosing and
managing iodinated contrast media hypersensitivity. Allergy
2021;76(5):1325-39.

Brockow K, Romano A, Aberer W, Bircher AJ, Barbaud A,
Bonadonna P, et al. Skin testing in patients with hypersen-
sitivity reactions to iodinated contrast media - a European
multicenter study. Allergy 2009;64(2):234-41.

Can Bostan O, Cakmak ME, Kaya SB, Damadoglu E, Kara-
kaya G, Kalyoncu AF. The Role of Skin Tests and Premedi-
cation in Radiocontrast Media Hypersensitivity: A Clinical
Dilemma. Asthma Allergy Immunology 2021;19(2):78-83.

Barbaud A, Garvey LH, Torres M, Laguna JJ, Arcolaci A,
Bonadonna P, et al. EAACI/ENDA position paper on drug
provocation testing. Allergy 2024;79(3):565-79.




