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Figure 1. Odds ratios with 95% confidence intervals (CIs) and allele frequencies in cases and corresponding population attributable fractions for the most significant
single-nucleotide polymorphisms (SNPs) identified by Torgerson et al.6
Anaphylactic reaction to hydroxycobalamin with tolerance to cyanocobalamin
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Vitamin B12 (cobalamin) is widely used and generally well toler-
ated. Two compounds, which are used as intramuscular injections
to treat vitamin B12 deficiency, are cyanocobalamin, an artifact
formed as a result of use of activated charcoal (which contains
cyanide) during purification, and hydroxycobalamin, in which the
hydroxyl group replaces the cyano group. Oral B12 supplements in
large doses (0.1-2 mg) can also be effective.

Immediate allergic reactions to vitamin B12 are rarely described
and may consist of urticaria, angioedema, wheezing, and arterial
hypotension.1-7 In some reported cases, the patient was allergic to
hydroxycobalamin; in other cases, the patient was allergic to cya-
nocobalamin; and in some cases, the patient was allergic to both
compounds.1-4,6 The results of skin tests (prick and intradermal)
with vitamin B12 were often positive in these cases, suggesting
probable IgE-mediated hypersensitivity.1,3,6,7 An allergic reaction
to benzyl alcohol, which is used as a preservative, is also possible.5

Because treatment with vitamin B12 is usually unavoidable and
lifelong, in cases of hypersensitivity desensitization with vitamin
wDisclosures: Authors have nothing to disclose.
12 is sometimes performed.6,7 In some cases, oral or intranasal
itamin B12 is tolerated, although urticaria after taking oral prepa-
ations has also been reported.4

We present the case of a 37-year-old male patient with mul-
iple sclerosis and a vitamin B12 deficiency who 17 years ago (in
993) exhibited urticaria approximately 1 hour after receiving
ntramuscular hydroxycobalamin. Therapy with hydroxycobala-
in was at first tolerated for 5 doses before any reaction oc-
urred. In 2010, a neurologist decided to start therapy with
itamin B12 again. However, because the patient’s history re-
ealed an aforementioned allergic reaction to vitamin B12, the
atient was referred to an allergist. Skin tests (prick and intrad-
rmal, 0.01 mg/mL) and a provocation test (Table) were per-
ormedwith hydroxycobalamin inMarch 2010 and all the results
ere negative, so therapy with hydroxycobalamin was started.
owever, 1 hour after the eighth intramuscular injection of the
itamin, urticaria developed, and the patient was referred again
o an allergist in May 2010. This time, the result of the prick test
ith hydroxycobalamin was negative, and the intradermal test

ith a dilution of 1:100 (0.01 mg/mL) induced a 5-mm diameter
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wheal and a 7-mm diameter erythema. Because an intradermal
test with saline caused a wheal with a diameter of 2 mm and a
3-mm diameter erythema, the skin test result was not consid-
ered to be clearly positive, and a provocation test with hydroxy-
cobalamin was performed. Thirty minutes after the last dose, the
patient developed urticaria but no angioedema, arterial hypo-
tension, or wheezing. Methylprednisolone and chloropyramine
were administered, and the urticaria resolved. Prick, intrader-
mal, and provocation tests were performed with cyanocobala-
min, and all the results were negative. Neither of the prepara-
tions of vitamin B12 that we used contained benzyl alcohol.

The patient later received cyanocobalamin on 4 occasions
under our observation, without any sign of an allergic reaction.
The treatment with cyanocobalamin was continued. During the
next 12 months, no allergic reactions occurred.

The described allergic reaction was immediate but confined
to the skin without respiratory or cardiovascular involvement.
Our patient had a history of urticaria to hydroxycobalamin 17
years beforehand; however, the result of the first provocation
test, performed in March 2010, was negative, and he tolerated
the vitamin for some time before urticaria appeared again. As
highlighted in the position paper on drug provocation tests
published by the European Academy of Allergology and Clinical
Immunology, if the interval from the reaction to allergologic
evaluation is too long, the drug provocation test can yield a
false-negative result.8 Therefore, in the case of a positive history
of drug allergy and negative skin and provocation test results,
allergists may decide to repeat testing after 2 to 4 weeks.8

Because our patient in 2010 at first tolerated hydroxycobala-
min and urticaria appeared after the eighth dose of the vitamin,
indicating that repeated contact with the vitamin was necessary
for resensitization, the described reaction is likely an IgE-medi-

Table
Provocation test with vitamin B12

a

Dilution Amount, mL Route

1:100 0.1 Subcutaneous
1:10 0.1 Subcutaneous
Neat 0.1 Subcutaneous
Neat 1 Intramuscular

aThe interval from administration (injection) of the dilution to the allergologic
evaluation was 15 minutes.
Anaphylactic shock due to SonoVue
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In most reported cases of vitamin B12 allergy, skin tests (prick
nd intradermal) with cobalamin were performed. We also per-
ormed provocation tests because the intradermal test result was
quivocal, and both reactions, in 1993 and in 2010,were not severe.
Reactions to cyanocobalamin1,2,4 and hydroxycobalamin3,4,6,7

ave been reported. Patients allergic to hydroxycobalamin can
ave positive intradermal test results to both compounds, pos-
ibly because of cross-reactivity.6,7 In other cases, intradermal
est results were positive onlywith the suspected compound and
egative with the alternate compound.1,3

We conclude that in cases of immediate allergic reactions to
itamin B12, an allergologic evaluation consisting of prick, intra-
ermal, and sometimes provocation tests is needed to determine
hether hydroxycobalamin or cyanocobalamin can be safely
sed for future supplementation.
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SonoVue (Bracco, Milan, Italy), a second-generation contrast agent, is a
suspension of phospholipid-stabilized sulfur hexafluoride (SF6) micro-
bubbles.1 When SonoVue is used in ultrasonography to enhance the
echogenicityofblood, it improves thesignal-to-noise ratio. It isonlyused
whentheresultsof imagingtestsperformedwithouttheuseofacontrast
agent are inconclusive. It can be used for scanning the heart chambers,
large blood vessels, and lesions in the breast and the liver.

We present the case of a 39-year-old woman who had liver
cirrhosis of unknown cause (Child-Pugh score B) and portal hyper-
tension and had experienced an episode of upper gastrointestinal
tract bleeding secondary to esophageal varices. She experienced
anaphylactic shock after administration of SonoVue.
In July 2011, the patient was admitted to the hospital for a
ocal liver lesion. She underwent contrast-enhanced abdominal
ltrasonography with SonoVue. Immediately after the patient
eceived an intravenous bolus injection of 2 mL of SonoVue, she
xperienced heat sensation in the upper trunk and neck, throat
ightness, extensive skin erythema, dyspnea, cyanosis, and loss
f consciousness. She also exhibited hypotension (blood pres-
ure, 50/30 mm Hg), tachycardia, and silent chest, and her Glas-
ow Coma Scale score was 7. The patient was admitted to the
ntensive care unit, where she was intubated; received mechan-
cal ventilation; and was immediately administered intravenous
uids, corticosteroids, and antihistamines. Because there was no
mprovement in hypotension, drip administration of norepi-

ephrine was started. Five hours later, the patient’s signs and
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