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Successful treatment of exercise-induced anaphylaxis with omalizumab
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Omalizumab, amonoclonalantibodyagainst immunoglobulinE (IgE), is
approved for the treatment of moderate to severe allergic asthma. Fur-
thermore, case reports have documented its successful use in the treat-
ment of anaphylaxis of various causes: idiopathic,1,2 systemic mastocy-
tosis,3 andvenominduced.4,5Todate,omalizumabhasnotbeenreported
in the treatment of exercise-induced anaphylaxis (EIA).

Exercise-induced anaphylaxis is a potentially life-threatening clinical
syndrome, manifesting with a variety of symptoms occurring during or
shortly after exercise. EIA canoccur independentlyor in associationwith
specific food ingestion,knownas food-dependentexercise-inducedana-
phylaxis (FDEIA). The pathophysiology of both EIA and FDEIA is not fully
understood, but it is likely mediated by mast cell degranulation with
histamine release.6 Current preventative treatments include exercise
avoidance, foodavoidance in FDEIA, andpretreatmentwithmedications
suchasantihistamines,cromolyn,ormontelukastbeforeexercise.7Atthe
timeofthismanuscript’swriting, this isthefirstsuccessfuloff-labeluseof
omalizumab in the prevention of EIA.

A 14-year-old male competitive athlete, with a history of EIA and
allergicrhinitis,presentedtotheUniversityAllergyClinicafter2episodes
ofanaphylaxisafter running.Twohoursbefore the initial episode,hehad
eatenafullmeal,whichconsistedofmilk,hamburger,celerywithpeanut
butter, orange, andbanana.His symptoms includeddiffuse rednesswith
itching, facial angioedema, lightheadedness, and hypotension (blood
pressure � 70/50 mmHg), which began 5 minutes after completing a
1-hour run. In the emergency room,he received intramuscular epineph-
rine, intravenous methylprednisolone, diphenhydramine, and famoti-
dine.Ondischarge, hewas startedondaily cetirizineandgivenan inject-
able epinephrine kit. He has never had a history of food-allergy.
Nevertheless, he underwent evaluation for a food-induced trigger. The
skin testing was positive to celery and peanut. Serologic testing was
significant for elevated specific IgE to peanut, apple, barley, oat, rice, soy,
wheat, orange, banana, beef, and celery (all valueswere class I or class II
positive).TotalIgElevelwas235IU/mL.Hewasinstructednottoeatthese
foodsbefore running.He continued to exercisewithout difficulty, until 5
weekslater,whenhehadasecondepisodeofanaphylaxis5minutesafter
completing a 3-mile race. Thirtyminutes before exercise, he had eaten a
chocolate-flavored nutritional bar. He received 2 epinephrine doses in
the field and was taken to the emergency room, where he received
additional treatment with intravenous steroids and antihistamines. He
was subsequently referred to our center, where hewas started onmon-
telukast 10mg, fexofenadine 180mg, cromolyn 200mg, and ranitidine
150mg2hours before exercise. Additionally, hewas instructed to avoid
all foods6hoursbeforeexercise.Baselinetryptasewasnormal (4ng/mL).

Despite thesemeasures, he continued tohavebreakthroughanaphy-
lactic reactions with even minimal exercise (playing frisbee) and once,
after ingestion of 200 mg ibuprofen. The patient was subsequently in-
structed to avoid all nonsteroidal anti-inflammatorymedications and to
stop exercise completely. Dietary and activity restrictionwere verydiffi-
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ult for this young high school athlete. He opted to participate inweight
ifting over the next 2 months, which caused recurrent facial swelling.
ivenhis refractory symptoms, adecisionwasmade toaddomalizumab
herapy (300 mg monthly) to his maintenance therapies. Four months
fter theonsetof treatment, thepatient resumedexerciseactivity.Hedid
ot change his premedication regimen, but he resumed eating before
xercisewithout any restrictions. His daily exercise consisted of 2 hours
f combined anaerobic and aerobic activity in the gym: warm-up ses-
ions, weight lifting, and intermittent cardio-exercises; however, he has
ot resumedcompetitive running.Hewasable to tolerateall theseactiv-
tieswithoutdifficultywithnoepinephrineuseoremergencyroomvisits.
e continues to receivemonthly treatments.
This is thefirst case report of the successful use of omalizumab in the

reatmentof EIA. ThepathophysiologyofEIA remainsunknown. Inaddi-
ion to IgE-mediated mast cell degranulation, other proposed mecha-
isms include exercise-induced changes in plasma osmolality, altera-
ions in blood pH, alteration in tissue transglutaminase, redistribution of
loodflowandantigenpresentation, and changes in gut permeability.6,7

Omalizumabhas been previously shown to treat anaphylaxis in case
eports.1�3 In these cases, the proposed mechanism of omalizumab ac-
ionwas to decrease serumconcentration of IgE aswell as stabilizemast
ells by downregulating the expression of the high-affinity IgE receptor.
lthough omalizumab does not target all proposed pathways in EIA, its
ast cell stabilizing effect likely contributed to the clinical response in

his patient.
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