
—

…

“ ”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

1 di 27 05/12/2021, 18:25



“

”

–

“ ” “ ”

“ ‘ ’ ”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

2 di 27 05/12/2021, 18:25



“ …”

“ ”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

3 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

4 di 27 05/12/2021, 18:25



“

”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

5 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

6 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

7 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

8 di 27 05/12/2021, 18:25



– “ ”

“ ”

“ ”

“ ”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

9 di 27 05/12/2021, 18:25



“ ”

–

“ ”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

10 di 27 05/12/2021, 18:25



“

”

“ ” “

”

“

”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

11 di 27 05/12/2021, 18:25



“ ”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

12 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

13 di 27 05/12/2021, 18:25



“

”

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

14 di 27 05/12/2021, 18:25



–

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

15 di 27 05/12/2021, 18:25



– “ “

“ “

’

–

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

16 di 27 05/12/2021, 18:25



–

–

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

17 di 27 05/12/2021, 18:25



–

–

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

18 di 27 05/12/2021, 18:25



–

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

19 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

20 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

21 di 27 05/12/2021, 18:25



–

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

22 di 27 05/12/2021, 18:25



’

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

23 di 27 05/12/2021, 18:25



–

–

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

24 di 27 05/12/2021, 18:25



–

Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

25 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

26 di 27 05/12/2021, 18:25



Proposal of 0.5 mg of protein/100 g of processed food as threshold for ... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/all...

27 di 27 05/12/2021, 18:25



SUPPLEMENTARY MATERIAL 

 

Supplementary Table 1. Provocation studies reporting severe allergic reactions to foods 

Allergen 
 

Food 
product  

Nature of life-
threatening allergic 
reaction 

No. of 
participants (no. 
experiencing a 
severe reaction) 
** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Nut Almond 
protein 

Anaphylaxis 53 (1) 1.48g 1480 Kothra et al. 
2019 [42] 

Milk Baked 
cow’s milk 
protein 

Anaphylaxis 1 (1) 1.37g 1370 Alviani et al. 
2020 [43]  

Milk Cow’s milk Angioedema, flush, 
respiratory arrest, 
collapse 

128 (1) 1/2 
cup=118,294ml 

3548.82 Grabenhenrich et 
al. 2016 [44] 

Milk Cow’s milk Severe (grade III) 
reaction 

64 (1) 2.4mL 72 Gruzelle et al. 
2020 [45] 

Milk Cow’s milk 
based 
formula 
(BioMeal 
Soy, 
Fassbel, 
Belgium) 
and 
strawberry 
flavor) 

Gen. urticaria, 
Cough, Respiratory 
distress, 
Rhinoconjunctivitis 

14 (1) 3 drops  5.1 Ebrahimi et al. 
2017 [29] 

Milk Cow’s milk Asthma or mild 
anaphylaxis 

5 CM <0,05 mg 0.0015* Lefevre et al. 
2016 [15] 



Allergen 
 

Food 
product  

Nature of life-
threatening allergic 
reaction 

No. of 
participants (no. 
experiencing a 
severe reaction) 
** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Milk Unheated 
cow’s milk 

Anaphylaxis 1126 24mL 720 Nakamura et al. 
2020 [46] 

Milk Cow’s milk Severe acute allergic 
reactions  

5 1ml 30 Noh et al. 2009 
[22] 

Milk Cow’s milk  Severe anaphylaxis 1 (1) 0.9g 900 Rha et al. 2020 
[47] 

Milk Cow’s milk 
protein 

Anaphylactic shock 5 (1) 15mg 15 Ruano et al. 
2019 [48] 

Milk Cow’s milk Threshold of 
anaphylaxis before 
OIT 

228 11.2ml (ggf. 
Median?) 

336 Sato et al. 2011 
[49] 

Milk Cow’s milk Dyspnea and 
laryngospasms 

1 (1) 0.2mL 6.8 Takahashi et al. 
2015[50] 

Milk Cow’s milk 
protein 

Anaphylaxis 1 (1) 145mL 4300 Tejero et al. 
2020 [51] 

Milk Cow’s milk Systemic reaction 19 (2) 8.1+/-6.7ml 
(lowest = 1.4mL) 

420 Yanagida et al. 
2010 [52] 

Egg Cooked 
egg  

Severe acute allergic 
reactions 

4 1 g 130 Noh et al. 2009 
[22] 

Egg Muffin with 
hen's egg 

Anaphylaxis 236 (12) <100mg egg 
protein 

100 Turner et al. 
2013 [53] 

Egg Heated 
hen’s egg 

Systemic reaction 12 (1) 10.4+/-5.8g 
(lowest = 4.6) 

460 Yanagida et al. 
2010 [52]  

Egg Heated 
hen’s egg 

Threshold of 
anaphylaxis before 
OIT 

113 13.8g  3450 Sato et al. 2011 
[49] 



Allergen 
 

Food 
product  

Nature of life-
threatening allergic 
reaction 

No. of 
participants (no. 
experiencing a 
severe reaction) 
** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

FDEIA Wheat + 
exercise 

Anaphylaxis 5 (2) 100 g  12000 Pacharn et al. 
2009 [54] 

FDEIA Udon 
noodle, 
shrimp 

Wheezing, 
hypotension 

41 (6) 200-400g Udon 
noodle (5.2-10.4 g 
wheat protein), 40-
100g shrimp 
+ Aspirin 10mg/kg 
(max. 500mg) 
+ exercise 
(ergometer, target 
heart rate 
>160/min) 

5200 wheat, 
7500 shrimp 

Asaumi et al. 
2016 [55] 

FDEIA  Anaphylaxis, 
urticaria, dyspnoea 

2 (2) Wheat 100 g 
+aspirin 500 mg 

12000 Matsukura et al. 
2010 [56] 

FDEIA  Pruritus, erythema, 
dyspnoea 

6 (5) Wheat 70g + 
exercise 

8400 Matsuo et al. 
2005 [57] 

FDEIA Aspirin + 
bread + 
exercise 

Generalized urticaria 
and hypotension 

33 (1) 300mg aspirin, 
60g wheat, 20min 
running exercise 

7800 Thongngarm et 
al. 2020 [58] 

Fish Fish Asthma or mild 
anaphylaxis 

1 (1) Fish 8 mg 1.36* Lefevre et al. 
2016 [15] 

Fish  Fish 
collagen 

Pharyngeal 
obstruction 

1 (1) 0.3g 300 Ueno et al. 2020 
[59] 

Nut Hazelnut Urticaria, pruritus, 
cough, sneezing, 
wheezing 

33(1) 0.4 g 48 Dereci et al.2016 
[60] 



Allergen 
 

Food 
product  

Nature of life-
threatening allergic 
reaction 

No. of 
participants (no. 
experiencing a 
severe reaction) 
** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Peanut Peanut 
protein 

Anaphylaxis 3 (3) 143mg 143 Alviani et al. 
2020 [43] 

Peanut Peanut 
protein 

Anaphylaxis 1 (1) 144 36 Fink et al. 2019 
[61] 

Peanut Defatted 
Peanut 

Severe asthma and 
severe hypotension 

14 (1) 15.8 g 7900 Oppenheimer et 
al. 1992 [62] 

Peanut Peanut 
protein 

Two doses of 
epinephrine 

1 (1) 3/64 tsp 151 Mendez Reyes 
et al. 2019 [63] 

Peanut Peanut Asthma 33 (?) 15mg 3.75* Moneret-Vautrin 
2001 [23] 

 [23]Peanut Peanut Anaphylactic shock 33 (1) 965mg 241.25 Moneret-Vautrin 
2001 [23] 

Peanut Peanut oil Asthma 33  5ml Undeterminable Moneret-Vautrin 
2001 [23] 

Peanut peanut 
protein 

Severe reaction 225 (24) 50 mg 50 Van Erp et al. 
2013 [64] 

Peanut Peanut Anaphylaxis 22 (3) 875mg 218.75 Nagakura et al. 
2015 [65] 

Peanut Peanut oil Asthma and/or 
FEV↓, vomiting 
and/or abdominal 
pain 

103 (6) 5 mL Undeterminable Morisset et al. 
2003 [24] 

Peanut Peanut Asthma or mild 
anaphylaxis 

8 (1) Peanut: 44 mg 11 Lefevre et al. 
2016 [15] 

Peanut Peanut 
seeds 

Anaphylactic shock 142  265 mg Peanut 66.25 Moneret-Vautrin 
et al. 1998 [25] 



Allergen 
 

Food 
product  

Nature of life-
threatening allergic 
reaction 

No. of 
participants (no. 
experiencing a 
severe reaction) 
** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Peanut Peanut oil Asthma 142  5 mL Peanut oil Undeterminable Moneret-Vautrin 
et al. 1998 [25] 

Peanut Peanut 
powder 

Anaphylaxis 22 (5) 136 mg Peanut 
protein 

136 Nagakura et al. 
2018 [66] 

Peanut Peanut Anaphylaxis 102 (23) 285 mg Peanut (in 
chocolate balls), 
cumulative dose 

71.25 Lindvik et al. 
2017 [67] 

Sesame Sesame 
seed 

Throat closure, 
generalized urticaria 
and vomiting 

1 (1) 5 seeds 3.15* Dua et al. 2011 
[27] 

Sesame Sesame 
seed oil 

“Anaphylactic shock” 12 (1) 1mL Undeterminable Morisset et al. 
2003 [24] 

Sesame Sesame 
protein 

Grade III reaction 20 (4) 33mg 33 Salari et al. 2020 
[68] 

Sesame Sesame 
protein 

Anaphylaxis 7 <0.2g <200 Yoshihiro et al. 
2019 [69] 

Soy Soy milk “Systemic reaction” 2 (1) 0.01mL Undeterminable Hudes et al. 
2019 [28] 

Soy Natto Anaphylactic 
reactions 
accompanied by 
generalized urticaria, 
dyspnea, chest 
tightness, and 
decreased 
oxygen levels 

7 (1) 50g 8500 Inomata et al. 
2007 [70] 



Allergen 
 

Food 
product  

Nature of life-
threatening allergic 
reaction 

No. of 
participants (no. 
experiencing a 
severe reaction) 
** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Sulfite K2S2O5 Diffuse pruritic hives 
on the chest and 
back with marked 
swelling of the eyes, 
lips, and cheeks. 
There was 
nonproductive cough 
with a sensation of 
throat tightness. 

4 (1) 5 mg  5 Yang et al.1986 
[71]  

Sulfite K2S2O5 Rhinoconjunctivitis, 
reddening of face 
and upper chest with 
pruritus, chest and 
throat tightness 

4 (1) 1-5-10-25-50mg 
(pause between 
each 20min) 

91 Yang et al.1986 
[71] 

Sulfite K2S2O5 Severe dyspnoea 4 (1) 1-5mg (pause 
between 20min) 

6 Yang et al.1986  
[71] 

Sulfite K2S2O5 Dyspnoea and 
wheezing 

4 (1) 1-5-10-25mg 41 Yang et al.1986 
[71] 

Nut Walnut Acute anaphylactic 
reactions including 
angioedema, 
dyspnoea, and 
cyanosis 

1 (1) Trace amount Undeterminable Noh et al. 2009 
[22] 

Cereals Wheat 
Udon 
noodle 

Symptoms requiring 
medical treatment 

83  15 g (=0.4g wheat 
protein) 

450 Koike et al. 2018 
[72] 



Allergen 
 

Food 
product  

Nature of life-
threatening allergic 
reaction 

No. of 
participants (no. 
experiencing a 
severe reaction) 
** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Cereals Wheat 
flour 

Intramuscular 
epinephrine 

31 (1) 15600mg 2028 Phisitbuntoon et 
al. 2020 [73] 

Cereals Wheat 
Udon 
noodle 

The threshold 
eliciting anaphylaxis 
without 
premedication  

18  23.1 +/- 14.5 g of 
Udon noodle = 
8,6g LOAEL 

258 Utsunomiya et al. 
2012 [74] 

FDEIA: Food-dependent exercise-induced anaphylaxis 

Tsb: Tablespoon 

* Potentially life-threatening reactions with < 5 mg. 

** Total number of participants in the study mentioned, while number in brackets give the number of participants experiencing the 

reaction described. If no number is given, only the total number of participants is list.



Supplementary Table 2. Case reports reporting severe allergic reactions to foods 

Allergen Eliciting 
food 
product(s) 
 

Nature of life-
threatening 
allergic reaction 

Number of 
participants 
(number 
experiencing 
life-threatening 
reaction) ** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Cereals Wheat biscuit Breathing 
difficulty, 
hypotension 

1(1) One biscuit >5 Rekabi et al. 
2019 [75] 

Cereals Sandwiches 
and a piece 
of bread 
(wheat) 

Severe 
anaphylaxis 

1(1) ? >5 Vichyanond et al. 
1990 [76] 

Cereals Wheat beer Unconsciousness 1(1) One beer >5 Herzinger et al. 
2004 [77] 

Crustaceans  Meal of 
mixed fish 
and shellfish 
stew 

Unconsciousness
, hypotension, 
hypothermia 
treated with 
epinephrine 

1(1) One portion >5 Barber et al. 2016 
[78] 

Egg Muffin and 
egg dish 

Syncopal episode 
requiring 
epinephrine 

1(1) One portion each >5 Lee et al. 2018 
[79] 

Egg Hen's egg 
protein 

Arterial 
hypotension, 
oxygen 
desaturation 
treated with 
adrenaline/ICU 
admission 

1(1) 1.55g 1550 Niggemann et al. 
2017 [80] 



Allergen Eliciting 
food 
product(s) 
 

Nature of life-
threatening 
allergic reaction 

Number of 
participants 
(number 
experiencing 
life-threatening 
reaction) ** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Egg Mortadella, 
protein 
calculated 

Dyspnoea 1(1) 0.4575 mg Hen’s 
egg white 

0.0503* Tripodi et al. 
2009 [14] 

Egg yolk Over easy 
fried egg 

Shortness of 
breath requiring 
emergency 
therapy 

1(1) One egg 7800 Mikos et al. 2012 
[81] 

FDEIA Wheat + 
exercise 

Hypotension  1(1) Jam bun + 
exercise 

5400 Hirata et al. 2015 
[82] 

FDEIA Hazelnut + 
exercise 

Wheezing, 
hoarseness 
treated with 
epinephrine 

1(1) 30g + 3min of 
running 

3600 Martin Munoz et 
al. 1994 [83] 

FDEIA Wheat + 
exercise 

Anaphylaxis 3(1) Italian meal + 
walking 

>5 Murng et al. 2013 
[84] 

FDEIA Wheat + 
exercise 

Anaphylaxis 3(1) Breakfast with a 
toast, scrambled 
eggs, sausages + 
running 

>5 Murng et al. 2013 
[84]  

FDEIA Wheat + 
exercise 

Anaphylaxis 3(1) One pizza 30000 Murng et al. 2013 
[84] 

FDEIA Shrimp + Syncope 1(1) Shrimp >5 Nardi et al. 2014 



Allergen Eliciting 
food 
product(s) 
 

Nature of life-
threatening 
allergic reaction 

Number of 
participants 
(number 
experiencing 
life-threatening 
reaction) ** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

exercise dumplings (one 
portion?) + 
running 

[85]  

FDEIA Shrimp + 
exercise 

Hypotension 
treated with 
epinephrine 

1(1) Barbecue buffet 
containing shrimp 

>5 Suksawat et al. 
2018 [86] 

FDEIA Celery + 
exercise 

Anaphylaxis 
requiring hospital 
admission 

1(1) Chicken soup 
with celery + 
interval training 

>5 Dongo et al. 2014 
[87] 

FDEIA Wheat + 
exercise 

Difficulties in 
breathing 

3(1) Pizza + football 30000 Hameed et al. 
2012 [88] 

FDEIA Wheat + 
exercise 

Anaphylaxis 3(1) Ham sandwich + 
strenuous 
walking 

>5 Hameed et al. 
2012(74) 

FDEIA Wheat + 
exercise 

Severe dyspnoea,  2(1) One slice pizza 3720-4440 Mobayed et al. 
2014 [89] 

FDEIA Peanut + 
exercise 

Shortness of 
breath, and 
wheezing 

2(1) Bar of peanut-
containing 
chocolate 

>5 Mobayed et al. 
2014 [89] 

FDEIA Fish + 
exercise 

Drop in peak flow 
and decreased 
blood pressure 
requiring 
epinephrine 
treatment 

1(1) 200g salmon + 
exercise 

40000 Witten et al. 2014 
[90] 

Fish Chopsticks Wheezing and 1(1) Chopsticks 170-200 Lin et al. 1998 



Allergen Eliciting 
food 
product(s) 
 

Nature of life-
threatening 
allergic reaction 

Number of 
participants 
(number 
experiencing 
life-threatening 
reaction) ** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

contaminated 
with fish 
preparations 

dyspnoea contaminated 
with fish 
preparations 

[91] 

Lupin Lupin flour Difficulty 
breathing 

2(1) One portion of 
vegan ice cream 
containing lupin 
flour 

>5 Azmi et al. 2019 
[35] 

Lupin Duck pate, 
beef with 
vegetables 
and a fruit 
tart 

Throat tightness, 
wheeze and 
stridor,  

1(1) Whole portion >5 Makatsori et al. 
2013 [92] 

Lupin Quiche, crust 
containing 
lupin flour 

Dyspnoea, 
hypotension, 
treated with 
adrenaline 

2(1) 150g >5 Bansal et al. 
2014 [16] 

Lupin Short crust 
pastry 
containing 
lupin flour as 
minor 
ingredient 

Asthma 2(1) Small amount Undeterminable Bansal et al. 
2014 [16] 

Lupin Pre-made 
mix pancake 
(lupine as 
2nd 

Throat tightness, 
hoarse throat 

1(1) Small amount >5 Soller et al. 2018 
[93] 



Allergen Eliciting 
food 
product(s) 
 

Nature of life-
threatening 
allergic reaction 

Number of 
participants 
(number 
experiencing 
life-threatening 
reaction) ** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

ingredient on 
the list) 

Milk Cow’s milk Dyspnoea and 
hypotension 

1(1) 100 ml cow’s milk 
+ 500mg aspirin 
+ exercise 
(treadmill, 10min, 
9km/h) 

3000 Bito et al. 2008 
[94] 

Milk Baked cow’s 
milk 

Anaphylaxis 
necessitating 
epinephrine 

1(1) 0.125 g protein 125 Dahdah et al. 
2015 [95] 

Milk Cow’s milk Anaphylactic 
shock requiring 
resuscitation and 
ICU admission 

1(1) 15ml + some milk 450 David et al. 1984 
[96] 

Milk Cow’s milk Systemic 
symptoms 

10 Even traces Undeterminable Poza-Guedes et 
al. 2014 [17] 

Milk Cow’s milk Epinephrine 
treatment 

10 32ml 960 Paiva et al. 2009 
[18] 

Milk Cow’s milk  10 Trace amounts Undeterminable Paiva et al. 2009 
[18] 

Milk Wh2ole 
(containing 
cow’s milk 
protein) 

Treated with 
epinephrine  

2(1) 5ml 170 Ameratunga et al. 
2010 [97] 

Milk Cow’s milk in 
pizza 

Dyspnoea  1(1) One pizza >5 Geraldo Dias et 
al. 2011 [98] 



Allergen Eliciting 
food 
product(s) 
 

Nature of life-
threatening 
allergic reaction 

Number of 
participants 
(number 
experiencing 
life-threatening 
reaction) ** 

Amount of food 
that provoked a 
severe reaction 

Amount of 
allergen 
protein (mg) 
that provoked 
a severe 
reaction 

Study 

Milk Cow’s milk Syncope, 
hypoxia, 
and drop in blood 
pressure treated 
with epinephrine 

1(1) 
 

Accidental 
ingestion of trace 
amounts 

Undeterminable Lisann et al. 2014 
[19] 

Milk Cow's milk 
protein 

Dyspnoea, 
oxygen 
desaturation, 
hypotension 
treated with 
epinephrine 

1(1) 0.34g 340 Niggemann et al. 
2017 [80] 

Milk  Croissant 
containing 
sheep's milk 
ricotta 

Severe 
anaphylaxis 

1(1) One >5 Tripodi et al. 
2013 [99] 

Milk Cow’s milk Anaphylactic 
shock 

1(1) 
  

Pitcher who 
contained CM 
before (approx. 
10mL) 

450 
 

Lazar et al. 2017 
[100] 

Milk Cow’s milk Oropharyngeal 
obstruction 
sensation, 
dyspnoea and 
dysphagia 

1(1) 150mL + bread & 
butter 

4500 Dias et al. 2011 
[101] 

Milk Cow’s milk 
pudding 

Collapse 44 1 spoon 300 
 

Marguet et al. 
1999 [102] 
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Nut Almond cake  Dyspnoea  1(1) One piece >5 Garcia Sifuentes 
et al. 2009 [103] 

Nut Cashews     
(placed in 
same jar as 
walnuts)  

Loss of 
consciousness  

1(1) Some nuts + 
febrile infection 

Undeterminable Laliotou et al. 
2018 [20] 

Nut Hazelnut in 
Nutella 

Difficulty 
swallowing, 
sensation of a 
tight throat, 
treated with 
epinephrine 

1(1) 1/4 teaspoon 46.8 Lai et al. 2016 
[104] 

Nut Hazelnut 
protein 

Wheezing, 
hypotension 
treated with 
epinephrine 

1(1) 0.2g 200 Niggemann et al. 
2017 [80] 

Nut Chestnut Wheezing treated 
with epinephrine 

1(1) 15g 450 Martin Munoz et 
al. 1994 [83] 

Nut Cheesecake 
with a crust 
containing 
ground 
pecan nut 

Death 1(1) One piece 229.35 Yunginger et al. 
1988 [34] 

Nut Cookie Life threatening 1(1) Small amount >5 Koepke et al. 
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containing 
pinon nuts 

systemic 
anaphylaxis 

1990 [105] 

Nut Muesli 
containing 
pinon nut 

Severe 
anaphylaxis, 
angioedema, 
hypotension, 
shock, acute 
infero-
posterolateral 
myocardial 
infarction 

1(1) One portion >5 Meysman et al. 
2009 [106] 

Nut  Anaphylactic 
reaction 

1(1) Single pine nut 
and a sausage 

24 Barbarroja-
Escudero et a 
2012 [107] 

Nut Pinon nut 
(SPT extract) 

Dyspnoea  1(1) One drop 
cutaneously 

Undeterminable Sindher et al. 
2015 [21] 

Nut Cakes 
containing 
tree nut 

Dyspnoea, loss of 
consciousness, 
treated with 
adrenaline 

1(1) Multiple cakes >5 Garcia Sifuentes 
et al. 2009 [103] 

Nut Dessert 
containing 
walnut, 
cashew 

Respiratory 
failure requiring 
intubation 

1(1) One portion >5 Lall et al. 2013 
[108] 

Peanut Peanut Anaphylaxis 
requiring 

1(1) 1.5 g peanut (= 1 
peanut) 

375 Dehlink et al. 
2013 [109] 
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epinephrine 
Peanut Peanut dust Severe 

anaphylaxis 
treated with 
epinephrine 

1(1) 
 

Peanut dust 
sprinkled on meal 

Undeterminable Robertson et al. 
2017 [26] 

Peanut Bun made 
with peanut 
flakes  

Death 20(6) A few bites >5 Foucard et al. 
1999 [110] 

Peanut Peanut 
butter cookie 

Severe 
respiratory 
distress, oxygen 
desaturation, 
tachycardia, 
treated with 
epinephrine 

1(1) 
 

One cookie >5 Khalid et al. 2008 
[111] 

Peanut Chili 
containing 
peanut butter  

Death 4(1) Two bites 450 Yunginger et al. 
1988 [34] 

Peanut Peanut 
containing 
cookie 

Death 4(1) One cookie >5 Yunginger et al. 
1988 [34] 

Peanut Slivered 
peanut atop 
dish 

Death 4(1) One bite >5 Yunginger et al. 
1988 [34] 

Peanut Peanut 
containing 

Death 4(1) One bite >5 Yunginger et al. 
1988 [34] 
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cake 
Peanut Muffin 

containing 
peanut 

Treated with 
epinephrine 

1(1) 1 muffin >5 Jonsson-Razdan 
et al. 2011 [112] 

Peanut Peanut 
protein 

Severe biphonic 
wheeze treated 
with IM 
adrenaline 

1(1) 143mg 143 Lindsley et al. 
2017 [113] 

Peanut M&M Anaphylaxis 
grade 3 

1(1) 2M&Ms = 800mg 
peanut 

200 
 

Chatain et al. 
2015 [114] 

Sesame Falafel 
burger  

Dyspnoea 1(1) One bite 6.3 Kägi et al. 1991 
[115] 

Sesame McDonald’s 
burger bread 
and its own 
meat, cheese 
and mustard 

Treated with 
epinephrine 

1(1) 1/4 of a burger 
(ca. 45g) 

9.45 D'Amelio et al. 
2015 [116] 

Soy Soy milk 
blancmange 

Bronchospasm, 
cyanosis, 
unconsciousness 
needing 
resuscitation and 
ICU admission 

1(1) Two tablespoons 400 David et al. 1984 
[96] 

Soy Soy formula 
toddler's 
meal 

Dysphonia 1(1) One portion >5 Carrusca et al. 
2014 [117] 
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Soy Cracker with 
soybean 

Collapse 1(1) One cracker >5 Asero et al. 2016 
[118] 

Soy Meatballs 
containing 
3% soy 

Death 16(1) One portion >5 Foucard et al. 
1999 [110] 

Soy Kepab 
containing 
7% soy 
protein 

Death 16(1) One portion >5 Foucard et al. 
1999 [110] 

Sulfites Metabisulfite Bronchospasm 1(1) 50mg 50 Ojeda et al. 2013 
[119] 

FDEIA: Food-dependent exercise-induced anaphylaxis 

* Potentially life-threatening reactions with < 5 mg.  

** Total number of participants in the study mentioned, while number in brackets give the number of participants experiencing the 
reaction described. If no number is given, only the total number of participants is listed. 
 



APPENDIX 1 
 
The exact search terms for MEDLINE and EMBASE electronic databases that were 
searched via Ovid from their inception until January 2021.  
 
[[[anaphylaxis.ti.] OR [anaphylaxis.ab.] OR [(anaphylac$ adj4 shock).ti.] OR [(anaphylac$ 
adj4 shock).ab.] OR [anaphylaxis.kw.] ] AND [ [food$.ti.] OR [food$.ab.] OR [food 
hypersensitivity.kw.]] AND [[provocation$.ti.] OR [provocation$.ab.] OR [threshold$.ti.] OR 
[threshold$.ab.] OR [challenge.ti.] OR [challenge.ab.]]] OR  
[[[anaphylaxis.ti.] OR [anaphylaxis.ab.] OR [anaphylaxis.kw.] OR [(anaphylac$ adj 4 
shock).ti.] OR [(anaphylac$ adj4 shock).ab.]] AND [[food$.ab.] OR [food$.ti.] OR [food 
hypersensitivity.kw.]] AND [[severe.ti.] OR [severe.ab.] OR [life-threatening.ti.] OR [life-
threatening.ab.] OR [fatal.ti.] OR [fatal.ab.] OR [dead$.ti.] OR [dead$.ab.]] AND 
[[wheat$.ti.] OR [wheat$.ab.] OR [egg$.ti.] OR [egg$.ab.] OR [peanut$.ti.] OR [peanut$.ab.] 
OR [soy$.ti.] OR [soy$.ab.] OR [milk$.ti.] OR [milk$.ab.] OR [nut$.ti.] OR [nut$.ab.] OR 
[celery$.ti.] OR [celery$.ab.] OR [mustard$.ti.] OR [mustard$.ab.] OR [sesame$.ti. ] OR 
[sesame$.ab.] OR [sulphur$.ti.] OR [sulphur$.ab.] OR [sulphit$.ti.] OR [sulphit$.ab.] OR 
[lupin$.ti.] OR [lupin$.ab.] OR [mollusc$.ti.] OR [mollusc$.ab.] OR [crustaceans$.ti.] OR 
[crustaceans$.ab.] OR [gluten$.ti.] OR [gluten$.ab.] OR [fish$.ti.] OR [fish$.ab.]]] 
 
 
APPENDIX 2 
 
 
AStatement of support from the German Federation for Food Law and Food Science 
“Lebensmittelverband Deutschland”: 
 
We agree that scientifically sound thresholds need to be defined within the 
framework of standardised procedures for the assessment and management of 
unintended presence of allergens. This will help to protect allergic consumers, and at 
the same time, increase legal security for companies. It is in our view key that such 
harmonized allergen management approach is manageable and feasible for all 
enterprises, especially SMEs, and that the thresholds can be reliably analysed. 
Therefore, the proposed approach of a uniform and analytically measurable 
threshold for precautionary allergen labeling of 5 ppm (5 g allergen protein/kg food) 
for all allergens in food is very welcome. 
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