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INTRODUCTION

Leukotriene receptor antagonists (LTRAs) selectively block the 
binding of cysteinyl leukotrienes, which play a key role in the 
pathogenesis of various types of acute and chronic inflammatory 
disorders, to their receptors on target cells. LTRAs, such as mon-
telukast, pranlukast, and zafirlukast, are mainly used for the treat-
ment of asthma and allergic rhinitis. Their therapeutic applica-
tions have recently been extended to diverse diseases, including 
bronchiolitis, chronic obstructive pulmonary disease, chronic 
urticaria, atopic dermatitis, and cardiovascular diseases.1-3

Generally, LTRAs are known to be safe and well-tolerable 
drugs with a few serious adverse reactions.4 However, type I hy-
persensitivity reactions presenting as urticaria, angioedema, 
and anaphylaxis have rarely been reported with montelukast.5-8 
Pranlukast is the first LTRA to be developed and widely used in 
Japan.9 No clinically significant differences in adverse event 
profiles have been observed among pranlukast, zafirlukast, and 
montelukast. However, there has been insufficient evidence 
about pranlukast-induced anaphylactic reaction and cross-re-
activity among LTRAs.10

Here, we report a patient who presented with anaphylactic 
shock after receiving pranlukast, which was confirmed by an 
oral challenge test. Skin prick tests with pranlukast and other 
LTRAs implied the possibility of IgE-mediated reaction and 
cross-reactivity with montelukast. 

CASE REPORT

A 65-year-old woman was referred to our allergy clinic with a 
history suggestive of drug allergy. Approximately 4 months ago, 
she visited a private clinic because of a dry cough that lasted for 
a week. She was prescribed drugs, including pseudoephedrine, 
mefenamic acid, rebamipide, and teprenone. She discontinued 
her medications because she felt dizzy within 1 hour after re-
ceiving them. A few days later, she visited her daughter living in 
Japan and was prescribed new medications for her cough, in-
cluding acetaminophen, pranlukast, procaterol, and metoclo-
pramide. Approximately 3 hours after receiving these medica-
tions, she developed generalized urticaria with pruritus and 
lightheadedness, followed by loss of consciousness for a short 
time. Her systolic blood pressure decreased to approximately 
40 mmHg; however, she recovered soon after emergency treat-
ment at a local hospital. The patient had a 10-year history of 
mild intermittent allergic rhinitis, for which she did not take 
any medication. She underwent pituitary surgery for acromeg-
aly 2 years ago and was on rosuvastatin for dyslipidemia for 2 
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years thereafter.
She was admitted to determine the exact medication that 

caused the anaphylactic reaction. On the first day of admission, 
oral challenge with acetaminophen was performed (300, 600, 
and 900 mg; doses were increased at 1-hour intervals), and 
there were no adverse reactions. On the second day, a negative 
response was also observed for the oral challenge test with pro-
caterol (12.5, 25, and 50 mg at 1-hour intervals). The patient un-
derwent an oral challenge test with pranlukast on the next day, 
and the first dose (56.25 mg) did not cause any reaction. After 
administration of the second dose (112.5 mg) of pranlukast, the 
patient complained that she felt hot. Two hours following the 
first dose of challenge, erythematous macules with itchiness 
developed on her scalp area. Thereafter, hives of variable sizes 
appeared on the abdomen and left flank, and spread gradually 
over the entire body (Fig. 1). She was intravenously treated with 
chlorpheniramine maleate (4 mg) and dexamethasone (5 mg). 
However, she experienced symptoms, such as dizziness, nau-
sea, and weakness, within half an hour, with a blood pressure of 
53/43 mmHg and a heart rate of 88 beats per minute. Intramus-
cular injection of epinephrine (0.5 mL of 1:1,000 epinephrine 
solution) was administered immediately, and she felt better, 
with the restoration of her blood pressure to 146/76 mmHg 
within 20 minutes. When the medication history of the patient 
was rechecked, she stated that this episode occurred following 
the first exposure to pranlukast, and a history of previous expo-
sure to montelukast was unclear.

Four weeks after discharge, she underwent skin prick tests 
with pranlukast, montelukast, and zafirlukast to ascertain the 
mechanism underlying the pranlukast-induced reaction and 
cross-reactivity among LTRAs using the concentrations 1:1,000, 
1:100, and 1:10 of pranlukast 11.25 mg/mL, montelukast 1 mg/
mL, and zafirlukast 2 mg/mL, respectively. A positive skin test 
was defined as a wheal ≥3 mm in diameter, with surrounding 
flare that develops 20 minutes after skin testing. The patient re-

vealed positive responses to 1:1,000 (wheal, 3×3 mm; flare, 
10×10 mm) and 1:100 dilutions (wheal, 5×4 mm; flare, 30×25 
mm) of pranlukast and 1:100 dilution (wheal, 3×3 mm; flare, 
5×5 mm) of montelukast, but negative response to zafirlukast 
(Fig. 2). However, no positive reactions developed to 1:1,000, 
1:100, and 1:10 dilutions of each LTRA in 4 healthy volunteers 
and 1 montelukast-tolerable asthmatic patient. 

DISCUSSION 

It is known that LTRAs have an excellent safety profile. Only a 
few patients have experienced adverse events during clinical 
trials with pranlukast, which were mostly non-serious gastroin-
testinal complications, such as nausea and diarrhea, or liver 

Fig. 2. The results of skin prick testing with pranlukast, montelukast, and zafir-
lukast. 

Fig. 1. Variable-sized hives involving the scalp and trunk.
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function abnormalities.9,11 We could find only 2 cases sugges-
tive of pranlukast-induced immediate-type hypersensitivity re-
actions in the literature.12 Interestingly, both patients were diag-
nosed with aspirin-induced urticaria (AIU) and pranlukast-in-
duced generalized urticaria, accompanied by angioedema and 
severe dizziness in 1 patient, within 1 hour after ingestion. This 
was contrary to the expectation that LTRAs may prevent the at-
tacks in AIU. The authors assumed that signaling through leu-
kotriene receptors by pranlukast might provoke the responses 
resembling immediate-type hypersensitivity in AIU patients.12 
In addition, there have been few reports of anaphylaxis cases 
related to montelukast.8 An asthmatic patient with type I hyper-
sensitivity to montelukast was treated effectively by protracted 
oral desensitization.7 However, skin prick testing with LTRAs 
has not been previously attempted. Moreover, cross-reactivity 
among LTRAs is not currently known. 

Using oral challenge with pranlukast, we confirmed that the 
drug was causally related with the anaphylactic reaction. We 
performed skin prick testing with 3 types of LTRAs to ascertain 
the mechanism underlying the anaphylactic reaction and the 
cross-reactivity among them. The patient and the control sub-
jects were tested with sequentially increasing concentrations of 
each LTRA in this study because the concentrations of LTRAs 
for skin testing were not standardized. The positive result to 
pranlukast in this case suggested that the systemic reaction, in-
duced by the drug, occurred in an IgE-dependent manner. In 
contrast to the negative reaction in the montelukast-tolerable 
asthmatic patient and healthy volunteers, a positive result at 
1:100 dilution of montelukast in our patient implied the possi-
ble cross-reactivity between pranlukast and montelukast. How-
ever, we could not perform oral challenge with montelukast. 

In conclusion, pranlukast could cause severe anaphylactic re-
actions with possible cross-reactivity with montelukast, and 
skin prick testing with LTRAs could be used as a helpful diag-

nostic tool in anaphylaxis to LTRAs. 
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