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CASE REPORT 

Fatal Buckwheat Dependent Exercised
Induced Anaphylaxis 

Takeshi Noma 1,2, Izumi Yoshizawa 1, Norifumi Ogawa1
, Masahiko Ito2

, Kuniteru Aoki2 and Yutaka Kawano1 

Anaphylaxis induced by 
physical stimulus immediately fol
lowing a meal is called food-de
pendent exercise-induced anaphy
laxis (FEA).1.2 This incidence of 
FEA among Japanese kindergarten
er, elementary and junior high 
schoolchildren is 0, 0.06, and 
0.21 % among allergic diseases, 
respectively.2 Buckwheat (Fagopy
rum esculentum, Moench) allergy 
was reported by Smith in 1909.3 It 
is known that severe allergic symp
toms are provoked by the consump
tion or inhalation of a minute quan
tity of the putative antigen.3,4 Food 
items such as shrimp and wheat 
have been named as those respon
sible for the development of FEAI 
but those caused by buckwheat 
have been rare. We present the 
clinical laboratory and autopsy 
findings from the first reported case 
of life-threatening FEA by buck
wheat, which occurred in an 8
year-old girl with bronchial asthma. 

CASE REPORT 

The patients is an 8-year 
old girl with a history of atopic 

SUMMARY Cases of food-dependent exercise-Induced anaphylaxis (FEA) 
caused by buckwheat have been rare. Clinical, laboratory, and autopsy 
findings are present on an 8-year old girl with FEA caused by Japanese 
buckwheat. The patient consumed buckwheat noodles called "zaru soba" 
and immediately thereafter swam vigorously. Approximately 30 minutes 
later, she complained of abdominal pain, vomiting, coughing, and chest 
discomfort. Another ten minutes later her consciousness level deteriorated 
and she experienced cardiorespiratory arrest. The heart beat was restored 
and she was admitted to the hospital. She never regained consciousness 
and expired after another arrest 13 days later. Her IgE level was high (2,840 
IU/ml) and the IgE-radioaliergosorbent test (RAST) score was 2 for soy
beans, 3 for buckwheat, 2 for rice, and 3 for wheat. An exaggerated hema
temesis that occurred immediately after hospital admission indicated an 
inflammatory condition of the digestive tract that was caused by buck
wheat. Marked ulceration accompanied with hemorrhage and necrosis was 
noted at the ileum. Extensive hemorrhage involving the endotracheal 
pulmonary field and lymphocyte infiltration of the alveolar space likely 
appeared after the inflammation. The analysis of buckwheat-specific IgE 
antibody by immunoblottlng showed 7 bands that reacted with the IgE of 
the patient's serum, 4 bands: 16, 20, 24, and 58 kOa, were specific to the 
patient as compared to subjects not allergic to buckwheat. A first case of 
fatal FEA by buckwheat is reported with reference to specific IgE. 

dermatitis and asthma. She was lowing lunch, she complained of 
visiting a public pool near our hos abdominal pain, and vomited. She 
pital. For lunch, she consumed one also complained of th-m:acic pain 
half of a package of buckwheat and coughing. Ten minutes later 
noodles that had been purchased at she was brought to our ambulatory 
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department hypothennic, in respira- wheat, 2 for soybeans and 2 for rice and rice as an antigens was also 
tory arrest with no pulse. She ap- (range of the score: 0 to 4). The negative (during steroid administra
peared pale, her eyes were fixated lymphocyte antigen-specific IL-2 tion at test). 
at the median position with dilated response test5

.
6 was conducted but 

pupils. The abdomen was dis- the results were all negative for the Immunoblotting7 was con
tended. The skin was marked with antigens tested (at steroid adminis ducted to analyze the buckwheat 
eczema (atopic dennatitis) and tration). The result of prick tests antigen-specific IgE antibody of the 
hives but eruptions suggestive of using buckwheat, wheat, soybeans patient's serum. The buckwheat 
viral infections such as measles 
were absent. Cardiopulmonary re
suscitation was applied immediate
ly after admission and respiratory 

care was administered by tracheal 
intubation and artificial respiration, 
which resulted in a return of the 
heart beats. Laboratory tests on ad
mission revealed hypoproteinemia, 
hypoalbuminemia, hypematremia, 
and hyperphosphatemia. Three 
hours after admission, the patient 
passed a massive quantity of blood 
per rectum and developed urinary 
retention. The electroencephalo
graphic waves were no longer 
detected and the auditory-evoked 
brain stem potentials were absent. 
On the 13th day of hospitalization, 
her blood pressure dropped with 
subsequent cardiac arrest. The pa
tient expired in spite cardiopulmo
nary resuscitation efforts. Autopsy 
findings of alveolar hemorrhage 
was noted. The bronchial lesions 
were mild with slight lymphocyte 
infiltration and fibrin thrombosis of 
the pulmonary microvessels. An 
examination of the intestines 
revealed a round ulcer at the upper 
ileum opposite the mesentery (Fig. 
la). The intestinal wall at the ul
cerous region was perforated with 
hemorrhagic necrosis. At the base 
of the ulcerous lesion, completely 
thrombosed blood vessels with 
necrotic lumen were noted (Fig. 
1b). 

Test for IgE antibody 

The IgE level was high 
(2,840 ru/ml) . The IgE-RAST 
scores were 3 for buckwheat, 3 for 

Fig. 1 Ulcer at the upper ileum. A (upper), the intestinal wall at the 
ulcerous region was perforated by hemorrhagic necrosis. B (lower). 
at the base of the ulcerous lesion. completely thrombosed blood 
vessels with necrotic lumen were noted. The presence of melena 
at the time of admission and the location, morphology, depth. and 
the state of luminal penetration of the ulcer in this case suggest 
anaphylactic shock or ischemic changes. rather than Cushing's 
ulcer due to artificial respiration. 
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proteins existed in a wide range of 
molecular weight, i.e. 14 to 100 
kDa, in a fraction of SDS-PAGE; 
but according to immunoblotting, 
about 7 bands reacted with th.e--1gE 
of the patient's serum. Among 
them, 4 bands, namely, 58, 24, 20, 
and 16 kDa were detected only by 
the patient's serum, whereas, the 
remaining bands were also revealed 
by sera of 4 allergic patients not 
allergic to buckwheat including 
patients with bronchial asthma and 
allergic rhinitis. 

DISCUSSION 

The patient and her family 
did not usually consume Japanese 
buckwheat noodles. But occa
sionally the noodles were offered at 
friends' homes, and if she con
sumed a little, she suffered no 
symptoms such as nausea. More 
frequently, she would tum them 
down. At the occasion described 
here, she was with other children 
who insisted on buying the 
packaged buckwheat noodles at a 
convenience store for lunch and 
she went along with them. She only 
r 	 .
consumed one-half of the serving, 
then engaged in strenuous swim
ming activities immediately after 
lunch. Approximately 30 minutes 
later, she developed gastrointestinal 
symptoms, such as abdominal pain, 
together with coughing and thorac
ic pain, which culminated in car
diac arrest 30 minutes later. Buck
wheat noodles were the only food 
that she consumed at lunch, then 
engaged in strenuous exercise in 
the form of swimming. We tend to 
believe that she suffered from food
dependent, exercise-induced ana
phylactic shock due to buckwheat. 
Her IgE RAST score for wheat was 
3 but she did not consume wheat in 
the current episode. Soy sauce was 
included in the buckwheat noodle 
dish. Her soybean RAST score was 

2 and the possibility of a shock due 
to soybean antigen cannot be total
ly negated. However, soybean 
products are liberally used in 
school lunches and on other occa
sions and she had been consuming 
them without restrictions and ex
perienced no symptoms in spite of 
participating in physical activities 
immediately after mealtime. There
fore we tend to negate the theory of 
anaphylactic shock due to soybean 
consumption. 

The massive melena im
mediately after admission is sug
gestive of inflammation of the 
digestive system that was caused 
by buckwheat. The autopsy find
ings: the ileum exhibited an emi
nent ulcerous state with hemor
rhage and necrosis. There is a pos
sibility that the use of steroids 
during resuscitation attempt, suc
ceeding care given for about 10 
days, exaggerated stress that 
existed in the hospitalized patient 
may be incriminated as factors for 
the development of the ulcer, or the 
patient's gastrointestinal symp
toms, and events may have been 
due to ischemia secondary to her 
card iopulmonary arrest. However, 
the allergic symptoms associated 
with the oral consumption of buck
wheat include: aberrant oral sensa
tion, stenotic sensation, oral and 
labial edema, allergic rhinitis, con
junctivitis-like symptoms, cough
ing, wheezing, sensatIOn of thorac
ic compression, systemic urticaria, 
itching, burning sensation, pain of 
the upper abdominal region, nau
sea, vomiting, diarrhea, and ana
phylactic shock. The present 
patient experienced hives, cough
ing, gastrointestinal symptoms, 
thoracic discomfort, and ana
phylactic shock. These findings 
were amply explained by the ana
phylaxis theory. 

Extensive hemorrhage in

volving the pulmonary field and the 
endotracheal region and lym
phocyte infiltration of the pul
monary interstitium were likely 
caused by the anaphylaxis and sub
sequently derived allergic inflam
mations. 

To verify an antigen re
sponsible for the anaphylaxis, the 
lymphocyte response to allergens 
and prick test was conducted but 
unfortunately the results were all 
negative for the antigens tested, 
probably due to steroid administra
tion at test. However, we detected 
IgE specific to buckwheat in the 
patient's serum, and not in 4 pa
tients not allergic to buckwheat. 
The IgEs reacted with the buck
wheat antigen of molecular weights 
of 16, 20, 24, and 58 kDa were 
identified to be those specific to the 
patient. It is not certain which of 
these components was(were) in
volved in the present pathophysiol
ogical process in the patient. Ac
cording to the intradermal tests or 
RAST inhibition test, however, it 
was reported that the molecular 
weights of the buckwheat antigens 
that may be responsible for ana
phylaxis were 17, 50, 108,8 and 24 
kDa are frequently found in im
munoblotting analysis. 7 The molec
ular weights of all buckwheat com
ponents that reacted with the pa
tient's IgEs that we identified were 
found to be close to these values. 
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