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Anaphylaxis after first exposure to
gadoterate meglumine: a case report
and literature review
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Clinical Implications
TAB

Sub

Gd-

Meg

aq, I

212
� Gadolinium contrast agents can cause IgE-mediated
reactions after first exposure. Intradermal tests seem to
have the greatest sensitivity in etiological diagnosis, but it
must be properly conducted in patients with suspected
anaphylaxis due to gadoterate meglumine.
TO THE EDITOR:

Contrast agents (CoAg) for magnetic resonance imaging
(MRI) are widely used because they represent an essential aid for
internal bodily structures imaging. Among CoAg for MRI, those
based on paramagnetic ion gadolinium are the most frequently
used. Gadolinium CoAg consist of complex molecules, resulting
in chemical bonds between a gadolinium ion and a chelating
agent. The chelating agents prevent the toxicity of gadolinium
while maintaining its contrast properties. The different chelating
agents give to the molecule a cyclic (gadoterate meglumine,
gadoteriol) or linear (gadopentetate dimeglumine, gadobenate
dimeglumine, gadodiamide) structure. In particular, gadoterate
meglumine (gadolinium-tetraazacyclododecanetetraacetic acid,
Gd-DOTA) is a CoAg widely used in MRI for the central ner-
vous system, abdomen, and vessels. It is characterized by a
macrocyclic structure with a cavity containing gadolinium ion.
The addition of a meglumine molecule to gadoteric acid results
in the neutralization of the free carboxylic group.1

A 78-year-old nonatopic woman on no regular medications
and with no history of medication allergy who was affected by
hepatic steatosis presented 15 minutes after intravenous infusion
of Gd-DOTA (DOTAREM) for an abdominal MRI examina-
tion with generalized erythema and itch, dyspnea, nausea, and
decrease in blood pressure resulting in a loss of consciousness.
Anaphylactic shock was diagnosed, and the patient was treated
with intravenous epinephrine, steroids, H1 antihistamines, and
fluids with a positive prompt response. The patient had never
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previously experienced drug hypersensitivity nor had MRI ex-
amination, and she denied the previous use of CoAg.

Six weeks later, we performed the skin tests reported in
Table I. The intradermal (ID) test with Gd-DOTA (DOT-
AREM) diluted 1:100 in saline solution induced an immediate
positive reaction with a wheal of 5 mm diameter, surrounded by
a slight erythema (Fig 1), associated with generalized erythema
interpreted as a systemic reaction to the skin test. Skin tests with
meglumine were negative. The ID test with Gd-DOTA 1:100 in
20 healthy subjects was negative. The patient refused further skin
tests with other gadolidium-containing CoAg.

Adverse drug reactions induced by gadolinium-containing CoAg
are rare: in large cohort studies, incidence ranges from 0.17% to
0.48%, and the incidence of anaphylactic shock ranges from
0.004% to 0.1%.1-3 In these studies, previous allergic reactions to
contrast medium were considered a significant risk factor. In the
literature, only 6 documented cases of anaphylactic reactions to
gadolinium CoAg with positive skin tests are reported (Table II).4-7

Cyclic molecules seem to be more sensitizing: 4 of the 6 reported
cases occurred with these molecules, as in our patient.

Skin tests are useful for etiological diagnosis. Among these, the ID
test seems to have the greatest sensitivity, followed by the prick test
(Table II). Commercial compounds of offending agents can be used,
but it is recommended to always use increasing concentrations (from
1:1000), starting with the prick test and then continuing with the
ID test. The latter with the undiluted commercial compound
should be avoided because of the risk of irritant reactions.7 Skin tests
are quite safe, even if in our patient we observed a systemic reaction,
never previously reported in the literature.

According to the European Academy of Allergy and Clinical
Immunology,8 the immediate onset of the reaction, the severity
of clinical feature, and the positivity of the ID test suggest an
IgE-mediated anaphylaxis induced by gadoteric acid.
IgE-mediated allergy caused by meglumine is ruled out by
negative skin test results. Gadolinium reactions seem to be IgE
mediated more often than those induced by other CoAg, such as
iodinated contrast media, because gadolinium induces lesser
nonspecific histamine release,7 despite its hyperosmolarity.1 Our
patient was not previously exposed to gadolinium, as in the
majority of cases of anaphylaxis induced by gadolinium CoAg,
especially due to cyclic agents (Table II). This phenomenon
could be related to a latent sensitization induced by previous
exposure to other macrocyclic structures similar to Gd-DOTA
(such as macrolide antibiotics) or to other gadolinium sources
(magnet manufactures, metallurgical plants, fluorescent lamps, or
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FIGURE 1. Positive intradermal test (200) to gadoterate meglumine (1:100 in saline solution).

TABLE II. Reported patients with anaphylactic reaction to gadolinium contrast agents

Author, year Sex, age Contrast agent (C, L) Positive skin test First exposure

Beaudouin et al, 20034 F, 33 Gadoterate meglumine (C) Prick (as is)
ID (1:1000)

Yes

Kalogeromitros et al, 20075 F, 32 Gadobenate dimeglumine (L) ID (1:100) No

Hasdenteufel et al, 20086 M, 72
F, 61

Gadoterate meglumine (C)
Gadoterate meglumine (C)

Prick (as is) ID (as is) Yes
Yes

Galera et al, 20097 M, 66
M, 66

Gadoteridol (C)
Gadobenate dimeglumine (L)

Prick 1/10 ID 1/10 Yes
Yes

C, Cyclic; ID, intradermal; L, linear.
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television sets).6 However, other authors described a patient
sensitized to gadoteridol but not to gadoterate meglumine,
excluding a class allergy, although they concluded that the
cross-reactivity hypothesis must not be rejected, but should be
further evaluated.7 Reactions after first exposure to a drug has
already been described also for other agents. For example, it is
known that immediate allergy to muscle relaxants occurs after the
first exposure to these drugs in 30% of evaluated patients.9

In conclusion, gadolinium CoAg can cause anaphylaxis, also
after first exposure. These compounds should be carefully used,
especially in patients with previous reaction to CoAg. Skin tests
are safe and useful to confirm the allergy, and they must be
properly conducted in patients with suspected gadolinium
CoAg-induced anaphylaxis.
Section of Clinical, Allergological and Venereological Dermatology, Department of
Medicine, University of Perugia, Perugia, Italy
No funding was received for this work.
Conflicts of interest: The authors declare that they have no relevant conflicts of
interest.

Received for publication January 27, 2018; revised February 26, 2018; accepted for
publication February 27, 2018.

Available online March 17, 2018.
Corresponding author: Luca Stingeni, MD, Section of Clinical, Allergological and
Venereological Dermatology, Department of Medicine, University of Perugia,
Polo Ospedaliero-Universitario Santa Maria della Misericordia, Sant’Andrea delle
Fratte, 06156 Perugia, Italy. E-mail: luca.stingeni@unipg.it.

2213-2198
� 2018 American Academy of Allergy, Asthma & Immunology
https://doi.org/10.1016/j.jaip.2018.02.028
REFERENCES

1. Maurer M, Heine O, Wolf M, Durmus T, Wagner M, Hamm B. Tolerability
and diagnostic value of gadoteric acid in the general population and in pa-
tients with risk factors: results in more than 84,000 patients. Eur J Radiol
2012;81:885-90.

mailto:luca.stingeni@unipg.it
https://doi.org/10.1016/j.jaip.2018.02.028
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref1
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref1
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref1
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref1


J ALLERGY CLIN IMMUNOL PRACT
NOVEMBER/DECEMBER 2018

2126 CLINICAL COMMUNICATIONS
2. Li A, Wong CS, Wong MK, Lee CM, Au Yeung MC. Acute adverse reactions to
magnetic resonance contrast media: gadolinium chelates. Br J Radiol 2006;79:368-71.

3. Herborn CU, Honold E, Wolf M, Kemper J, Kinner S, Adam G, et al. Clinical
safety and diagnostic value of the gadolinium chelate gadoterate meglumine (Gd-
DOTA). Invest Radiol 2007;42:58-62.

4. Beaudouin E, Kanny G, Blanloeil Y, Guilloux L, Renaudin JM, Moneret-
Vautrin DA. Anaphylactic shock induced by gadoterate meglumine (DOT-
AREM). Eur Ann Allergy Clin Immunol 2003;35:382-5.

5. Kalogeromitros DC, Makris MP, Aggelides XS, Spanoudaki N, Gregoriou SG,
Avgerinou G, et al. Anaphylaxis to gadobenate dimeglumine (Multihance): a case
report. Int Arch Allergy Immunol 2007;144:150-4.
6. Hasdenteufel F, Luyasu S, Renaudin JM, Paquay JL, Carbutti G, Beaudouin E,
et al. Anaphylactic shock after first exposure to gadoterate meglumine: two case
report documented by positive allergy assessment. Allergy Clin Immunol 2008;
121:527-8.

7. Galera C, Pur Ozygit L, Cavigioli S, Bousquet PJ, Demoly P. Gadoteridol
induced anaphylaxis—not a class allergy. Allergy 2009;65:132-4.

8. Brockow K, Christiansen C, Kanny G, Clement O, Barbaud A, Bircher A, et al.
Management of hypersensitivity reactions to iodinated contrast media. Allergy
2005;60:150-8.

9. Moneret-Vautrin DA, Laxenaire MC. The risk of allergy related to general
anaesthesia. Clin Exp Allergy 1993;23:629-33.

http://refhub.elsevier.com/S2213-2198(18)30128-4/sref2
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref2
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref3
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref3
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref3
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref4
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref4
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref4
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref5
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref5
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref5
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref6
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref6
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref6
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref6
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref7
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref7
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref8
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref8
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref8
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref9
http://refhub.elsevier.com/S2213-2198(18)30128-4/sref9

	Anaphylaxis after first exposure to gadoterate meglumine: a case report and literature review
	References


