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Food-dependent exercise-induced anaphylaxis
(FDEIA) suspected triggered by lipid transfer
protein in a Chinese child: A case report
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ABSTRACT \
Lipid transfer protein (LTP) has been documented as the dominant protein involved in food-induced anaphylaxis and food-
dependent exercise-induced anaphylaxis (FDEIA) patients from Mediterranean European countries. To date, there is no report
of FDEIA triggering by LTP in China. A 12-year-old Chinese boy experienced recurrent anaphylaxis during intense exercise
for 3 months. Specific immunoglobulin E was performed using ImmunoCAP (Thermo Fisher Scientific, Sweden) and Euroline
(EUROIMMUN, Germany). He was sensitized to several pollens, mainly mugwort (62 KUA/L), and was found to have detectable
immunoglobulin E in multiple foods: cereal (wheat, barley, oat maize, rice, buckwheat, and common millet), fruits (peach, apple,
grape, cherry, and orange), vegetables (lettuce, cabbage, broccoli, cauliflower, tomato, and celery), and legumes and nuts
(soybean, peanut, and walnut). He also showed sensitization to LTP components from mugwort Art v3 (79.7 KUA/L) and wheat
Tri a14 (12.4 KUA/L), but negative to gluten, gliadin, and omega-5 gliadin. We advised our patient to carry an epinephrine auto-
injector, not to exercise alone, and to avoid wheat and fruit/vegetable ingestion for at least 4 hours before exercise or when taking
non-steroidal anti-inflammatory drugs. After a 6-month follow-up, the patient has experienced no episode of anaphylaxis. We
reported the first documented FDEIA case suspected triggered by LTP in a Chinese child. Clinicians should be aware of LTP
sensitization when anaphylaxis occurs during exercise in individuals with multiple pollen and food sensitization.
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1. Introduction food allergy where ingestion of a specific food associated with
physical exercise within 4 hours triggers anaphylaxis. Various
types of food can be responsible for FDEIA, the food triggers
are influenced by geographical location and local diet [1]. The
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Specific IgE of aeroallergen and food allergen

Aeroallergen and food allergen and allergen component IgE, KU, /L Aeroallergen and food allergen and allergen component IgE, KU,/L
T-Ige 636 KU/L Fruits

Aeroallergens Peach (f95) 26.25 KU/L
Alternaria alternata (m6) 1.82 KU, /L Apple (f49) 13.43 KU/L
Birch (t3) 2.84 KU/L Grape (f50) 0.54 KU/L
Ragweed (w1) 10 KU,/L Cherry (f97) 16.74 KU/L
Goosefoot (w10) 5.94 KU/L Orange (f33) 53.67 KU/L
Mugwort (w6) 62 KU,/L Legumes and nuts

Cereals Soybean 1.68 KU/L
Barley (f6) 3.03 KU/L Peanut 23.4KU,/L
Oat (f7) 16.7 KU/L Walnut (256) 30.63 KU/L
Maize (f8) 16.2 KU, /L Sweet chestnut (f361) 0.70 KU/L
Rice (f9) 513 KU/L Shellfish

Buckwheat (f11) 1.65 KU, /L Shrimp (f24) 2.73 KU/L
Common millet (f55) 17.3 KU, /L Spices

Foxtail millet (f56) 13.0 KU/L Anise (f271) 1.60 KU/L
Gluten (f79) 0.24 KU,/L Allergen components and CCD

Gliadin (f98) 0.01 KU/L CCD 0 KU/L
Wheat (f4) 0.60 KU,/L rTri a19 (f416) 0 KU,/
Vegetables rTri a14 (f433) 12.4 KU,/L
Lettuce (f215) 6.75 KU/L nArt v1 (w231) 1.22KU /L
Cabbage (f216) 26.2 KU/L nArt v3 (w233) 79.7 KU/
Broccoli (f260) 23.3KU/L

Cauliflower (f291) 14.7 KU/L

Tomato (f25) 0.70 KU/L

Celery (f85) 37.63 KU/L

CCDs, cross-reactive carbohydrate determinants.

to ED, he was hypotensive (BP: 80/50 mm Hg) and had tachy-
cardia (HR: 136 beats per min). Treatment with epinephrine,
corticosteroids, bronchodilation, and fluid therapy led to fully
recovery within 24 hours. Four weeks after the first episode,
he experienced with immediate generalized urticaria and short-
ness of breath after wheat bread ingestion after exercise, and
he took an oral antihistamine at home and recovered within 2
hours. The third episode occurred during exercise (also playing
football), 30 min after ingestion of hamburger (wheat bread,
beef, and lettuce) and orange juice, he experienced facial edema,
hives, and developed hypotension during transport to ED. He
was treated with epinephrine and fully recovered within 2
hours. His medical history included allergic asthma and allergic
rhinitis from 9 years of age, and he had sometimes experienced
urticaria after eating peanuts. Specific IgE was performed using
ImmunoCAP (Thermo Fisher Scientific, Sweden) and Euroline
(EUROIMMUN, Germany). He was sensitized to several pol-
lens mainly mugwort (62 KUA/L) and was found to have detect-
able IgE to multiple foods: cereal (wheat, barley, oat maize, rice,
buckwheat, and common millet), fruits (peach, apple, grape,
cherry, and orange), vegetables (lettuce, cabbage, broccoli, cau-
liflower, tomato, and celery), and legumes and nuts (soybean,
peanut, and walnut) (Table 1). The patient’s total serum IgE
level was 636 KU/L. The patient showed sensitization to LTP
components from mugwort Art v3 (79.7 KUA/L) and wheat Tri
a 14 (12.4 KUA/L), but negative to gluten, gliadin, and omega-5
gliadin. The patient was advised to avoid foods containing
wheat and fruit/vegetables before exercise. After a six-month
follow-up, the patient has experienced no episode of anaphy-
laxis since these recommendations were implemented.

3. Discussion

We report the first documented FDEIA case suspected of being
triggered by LTP in a Chinese child. Several foods are involved
in FDEIA, wheat is the most commonly reported [1]. Our
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previous study has identified omega-5-gliadin (Tri a 19), as the
main allergen involved in Chinese WDEIA [2]. Tri a 14 has been
identified as a relevant allergen associated with baker’s asthma
[7], but Tri a 14 is seldom described as responsible for WDEIA
and wheat-induced anaphylaxis. In our patient, wheat triggered
2 episodes, with exercise (episode 1) and without exercise (epi-
sode 2), interestingly, the patient showed negative to gluten,
gliadin, and omega-5 gliadin but positive to Tri a 14, which
suggested that the sensitization to wheat may be mediated by
LTP (Tri 14), not by gluten and gliadin, thus Tri a 14 seems to
be responsible for the anaphylactic events. Further investigation
should be advisable, to identify the real importance and inci-
dence of Tri a 14 in WDEIA in pediatric patients.

Our patient showed multiple food hypersensitivity, which is
also reported in a large percentage of individuals with FDEIA,
who also have a high rate of sensitization to LTP [8]. The
patient had a clinical history consistent with IgE-mediated
allergic reactions after the ingestion of multiple LTP-containing
foods including, wheat, lettuce, and orange juice (episode
3). ImmunoCAP testing demonstrated elevated serum IgE to
cereals, fruits, and vegetables, nuts, all of which contain LTPs
that can contribute to clinical allergic reactivity. LTP is by far
responsible for the largest number of FDEIA and FDNIH in
Mediterranean European countries [6, 8]. The clinical and lab-
oratory findings in this case lead to the conclusion that LTP is
the culprit food trigger of FDEIA. LTP sensitization is rare but
increasingly reported in the Chinese population [9]. A study
recently published data demonstrated that LTPs (Pru p 3, Ara
h 9 and Cor a8) have been suggested as major food allergens
for mugwort pollen-related food allergies in China and may
contribute to systemic reactions.

This case also highlights the potential challenge of maintain-
ing a balance between avoiding multiple cross-reactive foods
and containing a nutritious diet, especially in children with sen-
sitization to multiple LTPs. However, the clinical expression of
LTP hypersensitivity is extremely variable, with many patients
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that tolerate foods they are strongly sensitized to [10]. Severe
reactions only in the presence of co-factors such as exercise,
NSAIDs, or alcoholic beverages, and subjects experience severe
allergic reactions despite low specific IgE levels. In fact, whether
patients should be advised to avoid all foods to which they are
sensitized but may be tolerant, or be recommended to continue
their ingestion, is still undefined.

Avoidance is a key treatment of FDEIA management. We
advised our patient to carry an epinephrine auto-injector, not to
exercise alone, and to avoid wheat and fruit/vegetable ingestion
for at least 4 hours before exercise or when taking NSAIDs. The
role of important wheat allergens, such as LTP, is still unknown
in wheat. Clinicians should be aware of LTP sensitization when
anaphylaxis occurs during exercise in individuals with multiple
pollen and food sensitization.
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