
 1 

ONLINE SUPPLEMENT 

 

Use of multiple epinephrine doses in anaphylaxis: A systematic review and meta-analysis  

Nandinee Patel,1 Kok Wee Chong,2 Alexander Y.G. Yip,3 Despo Ierodiakonou,4 Joan Bartra,5 

Robert J. Boyle,1 Paul J Turner1 

 

 
1National Heart & Lung Institute, Imperial College London, London, UK; 
2Allergy Service, Department of Paediatric Medicine, KK Women’s and Children’s Hospital, 

Singapore; 
3School of Medicine, Imperial College London, London, UK; 
4Department of Primary Care and Population Health, University of Nicosia Medical School, 

Nicosia, Cyprus, Greece  
5Hospital Clínic de Barcelona, Barcelona, Spain. 

 

 

*Corresponding author: 

Dr Paul Turner 

National Heart & Lung Institute, 

Imperial College London,  

Norfolk Place 

London, W2 1PG 

Email: p.turner@imperial.ac.uk 

  



 2 

Contents 
A. Additional Methods .................................................................................................................. 4 

Search Strategy and Eligibility/Inclusion Criteria ......................................................................... 4 

Table S1. Embase Search Strategy: ............................................................................................... 5 

Table S2. Medline Search Strategy ............................................................................................... 6 

Table S3. Cochrane Search Strategy ............................................................................................. 7 

B. Number of Datasets and Events included in each Metanalysis ............................................... 8 

Table S4. Number of Studies and Number of Analysis in each data-set for each sub-analyses . 8 

C. Breakdown of the percentage of reactions in each dataset by trigger (for ALL Cause 
Anaphylaxis analyses) ....................................................................................................................... 9 

Table S5. Proportion of reactions (by aetiology) in each dataset ............................................... 9 

D. Risk of Bias Tables ................................................................................................................... 11 

Table S6: Risk of Bias assessment for all datasets (N=78) ED: emergency department, FC: food 
challenge, FT: full-text, ABS: Abstract ........................................................................................ 11 

E. Additional Pooled Estimates and Forest Plots ....................................................................... 14 

Table S7: Pooled Estimates for all sub-analyses ........................................................................ 14 

Figure S1. Proportion of patients with allergic reactions who were diagnosed as having 
anaphylaxis: all trigger ................................................................................................................ 15 

Figure S2. Proportion of patients with allergic reactions who were diagnosed as having 
anaphylaxis: food ........................................................................................................................ 16 

Figure S3. Proportion of patients with allergic reactions who were diagnosed as having 
anaphylaxis: venom .................................................................................................................... 16 

Figure S4. Proportion of anaphylaxis treated with multiple epinephrine doses: all trigger .... 17 

Figure S5. Proportion of anaphylaxis treated with multiple epinephrine doses: food ............. 18 

Figure S6. Proportion of anaphylaxis treated with multiple epinephrine doses: venom ......... 19 

Figure S7. Cardiorespiratory reactions treated with multiple epinephrine doses: all triggers 20 

Figure S8. Cardiorespiratory reactions treated with multiple epinephrine doses: food .......... 21 

Figure S9. Cardiorespiratory reactions treated with multiple epinephrine doses: venom ...... 21 

Figure S10. Epinephrine-treated reactions where multiple epinephrine doses were 
administered: all triggers ............................................................................................................ 22 

Figure S11. Epinephrine-treated reactions where multiple epinephrine doses were 
administered: food ..................................................................................................................... 23 

Figure S12. Epinephrine-treated reactions where multiple epinephrine doses were 
administered: venom .................................................................................................................. 24 

Figure S13. Anaphylaxis reactions treated with multiple epinephrine doses by a health-care 
professional: all trigger ............................................................................................................... 25 

Figure S14. Anaphylaxis reactions treated with multiple epinephrine doses by a health-care 
professional: food ....................................................................................................................... 26 



 3 

Figure S15. Anaphylaxis reactions treated with multiple epinephrine doses by a health-care 
professional: venom ................................................................................................................... 26 

Figure S16. Epinephrine-treated reactions with multiple epinephrine doses administered by a 
health-care professional: all triggers .......................................................................................... 27 

Figure S17. Epinephrine-treated reactions with multiple epinephrine doses administered by a 
health-care professional: food ................................................................................................... 28 

Figure S18. Epinephrine-treated reactions with multiple epinephrine doses administered by a 
health-care professional: venom ................................................................................................ 28 

F. Funnel Plots and Egger Tests .................................................................................................. 29 

Figure S19: Funnel Plots for all metanalyses: Assessment of small studies effect ................... 29 

Table S8: Egger Test: Intercept and p value ............................................................................... 31 

G. Summary of Pooled Estimates for Sensitivity Analyses ......................................................... 32 

Table S9. Pooled estimates for prospective studies only. ......................................................... 32 

Table S10. Pooled estimates for low risk of bias studies only. .................................................. 32 

Table S11. Pooled estimates for studies published after 2006 only. ......................................... 33 

Table S12. Pooled estimates for Full-Text references only. ....................................................... 33 

H. Record Flow: Excluded Records at Full-Text screening .......................................................... 34 

Table S13: References excluded at full-text screening with reason for exclusion provided .... 34 

I. Record Flow: Included References ......................................................................................... 50 

Table S14 ..................................................................................................................................... 50 

J. Summary of Data Extraction for Included Studies ................................................................. 56 

Table S15. Individual study characteristics for included references ......................................... 56 

 

  



 4 

A. Additional Methods 
 

Search Strategy and Eligibility/Inclusion Criteria 
We searched MEDLINE, EMBASE, Cochrane Controlled Register of Trials, from launch to July 2019 for 

primary records referring to anaphylaxis reactions to food or venom triggers with data on the use of 

epinephrine. The full list of search terms for individual search databases with the records noted at 

each stage are listed in Table S1-S3. The search terms and strategies were reviewed by Imperial 

College London university library services prior to being run. The search was updated on 18 Jan 2021.  

Reference lists were checked for additional publications where relevant. All primary data-records 

were included where at least 10 cases of anaphylaxis were reported. Where abstracts from peer-

reviewed journals met eligibility criteria, data were included. Original studies from case series, 

registries, food challenge datasets and surveys (where health-professional review of the anaphylaxis 

diagnosis was apparent) were eligible. Reviews (non-original) data were excluded, although 

reference lists were cross-checked to include any relevant records not found via the search strategy. 

Where multiple publications were available with overlapping datasets, a single publication was 

included and authors were contacted to provide outcomes for the overall dataset where needed. 

Where extrapolative modelling had been performed on a sample dataset, studies were excluded 

unless complete data were also available on the sample, unmodelled data.  Datasets exclusively 

focussed on cases of fatal anaphylaxis were excluded.  

Participants/Population included:  

Inclusion criteria: All age ranges, genders, ethnicities, country of study.  

Exclusion criteria: nil 

Intervention/Exposures 

Inclusion criteria: We included studies where food or venom (hymenoptera) were listed (not 

exclusively) as known triggers in any case series. This included datasets where other triggers (eg. 

drug, unknown) were also included. We decided to focus on food and venom reactions as they form 

the key indications for epinephrine auto-injector prescription to patients.  

Exclusion criteria: We excluded studies where there was no evidence that any food or venom 

anaphylaxis events were included in the study dataset. Datasets pertaining to immunotherapy-

related reactions were excluded. 

Outcomes 

Data was collected on the following reference and study characteristics: publication year, country of 

study, duration of data collection, prospective/retrospective, study design and patient 

characteristics, definition of anaphylaxis used. 

Data was extracted on the following study outcomes: By any trigger, food-only reactions, venom-

only reactions): Numbers of allergic reactions, number of anaphylaxis reactions as defined by study 

authors, number of cardiorespiratory reactions, epinephrine use, use of multiple epinephrine doses, 

use of multiple epinephrine doses where any repeat doses were administered by a health-care 

professional, admissions to hospital, intensive care and fatalities and salbutamol use.   
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Table S1. Embase Search Strategy: 
The initial search returned 16758 records. Updated search returned an additional 2230 records. The 

search terms are listed below. 

1. exp food allergy/ 
2. food*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
3. exp food/  
4. 1 or 2 or 3  
5. exp venom/  
6. venom*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
7. (bee or bees).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
8. Honeybee*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
9. hymenoptera.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
10. (wasps or wasp).mp. [mp=title, abstract, heading word, drug trade name, original title, device 
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate term 
word]  
11. vespid.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
12. vespula.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
13. (ant or ants).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
14. 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13  
15. 4 or 14  
16. exp anaphylaxis/  
17. anaphyl*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
18. 16 or 17  
19. epinephrine/  
20. epinephrine autoinjector/  
21. adrenalin*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
22. epinephrin*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
23. epipen*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] 
24. 19 or 20 or 21 or 22 or 23  
25. 18 or 24  
26. 25 and 15  
27. (exp animal/ or nonhuman/) not exp human/  
28. 26 not 27  
29. limit 28 to ("systematic review" and "review")  
30. 28 not 29 
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Table S2. Medline Search Strategy 
The initial search returned 8645 records. Updated search returned an additional 996 records. The 
search terms are listed below. 

1. exp Food Hypersensitivity/  
2. food*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word] 
3. exp Food/  
4. 1 or 2 or 3  
5. exp Venoms/  
6. venom*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
7. exp Hymenoptera/  
8. exp Arthropod Venoms/ 
9. (bee or bees).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
10. Honeybee*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] 
11. hymenoptera.mp. [mp=title, abstract, heading word, drug trade name, original title, device 
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate term 
word]  
12. (wasps or wasp).mp. [mp=title, abstract, heading word, drug trade name, original title, device 
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate term 
word] 
13. vespid.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
14. vespula.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
15. (ant or ants).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
16. 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15  
17. 4 or 16 
18. exp Anaphylaxis/  
19. anaphyl*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
20. 18 or 19  
21. exp Epinephrine/  
22. adrenalin*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
23. epinephrin*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]  
24. epipen*.mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] 
25. 21 or 22 or 23 or 24  
26. 20 or 25 
27. 17 and 26  
28. exp animals/ not humans.sh.  
29. 27 not 28  
30. limit 29 to ("systematic review" and "review") 
31. 29 not 30 
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Table S3. Cochrane Search Strategy 
The search terms and records returned in the initial and updated search are listed below. 

"Adrenalin" in Title Abstract Keyword OR "adrenaline" in Title Abstract Keyword OR "anaphylaxis" 
in Title Abstract Keyword - with Cochrane Library publication date Between Jan 1900 and May 
2019 (Word variations have been searched). Generates:  
Initial search:                                               34 Cochrane reviews 5260 trials 1 Cochrane 
protocol 
Additional records in updated search:    5 Cochrane reviews 370   trials 0 Cochrane 
protocol 
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B. Number of Datasets and Events included in each Metanalysis 
The number of datasets and number of allergic reactions (denominator) in each Metanalysis are 
listed below. 

Table S4. Number of Studies and Number of Analysis in each data-set for each sub-analyses 
 

 

 
  

 Number of datasets in analysis Number of reactions in analysis 
Accidental 
Reactions 

Food 
Challenge 

All Studies Accidental 
Reactions 

Food 
Challenge 

All Studies 

Proportion of patients with allergic reactions who were diagnosed as having anaphylaxis 
ALL TRIGGERS 30 

19 
49 26,578 

7,164 
33,742 

FOOD TRIGGERS 14 33 3,499 10,663 
VENOM TRIGGERS 3 - 3 284 - 284 
Proportion of anaphylaxis treated with multiple epinephrine doses 
ALL TRIGGERS 66 22 88 34,121 2,436 36,557 
FOOD TRIGGERS 38 60 10,179 12,615 
VENOM TRIGGERS 20 - 20 3,194 - 3,194 
Cardiorespiratory reactions treated with multiple epinephrine doses 
ALL TRIGGERS 49 16 65 16,960 1,469 18,429 
FOOD TRIGGERS 20 36 4,397 5,866 
VENOM TRIGGERS 10 - 10 2,128 - 2,128 
Epinephrine-treated reactions where multiple epinephrine doses were administered 
ALL TRIGGERS 66 22 88 16,985 1,453 18,438 
FOOD TRIGGERS 37 59 5,616 7,069 
VENOM TRIGGERS 19 - 19 725 - 725 
Anaphylaxis reactions treated with multiple epinephrine doses by a healthcare professional (HCP) 
ALL TRIGGERS 43 20 63 20,342 2,381 22,723 
FOOD TRIGGERS 27 47 9,061 11,442 
VENOM TRIGGERS 15 - 15 3,067 - 3,067 
Epinephrine-treated reactions with multiple epinephrine doses administered by a HCP 
ALL TRIGGERS 43 20 63 9,499 1,438 10,937 
FOOD TRIGGERS 27 47 4,803 6,241 
VENOM TRIGGERS 15 - 15 666 - 666 
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C. Breakdown of the percentage of reactions in each dataset by trigger (for ALL Cause 
Anaphylaxis analyses) 

 

For the ALL Trigger metanalyses, this table lists the percentage of total reactions caused by food, 
venom, drug or other triggers.  

Table S5. Proportion of reactions (by aetiology) in each dataset 

Reference 
Percentage of food, venom, drug and other/unknown triggers 

contributing to each dataset within meta-analysis N 
(all 

reactions) Food (%) Venom (%) Drug (%) Unknown/ 
Other (%) 

Abrams et al, 2017 100 0 0 0 104 

Alqurashi et al, 2015 70 2 2 26 484 

Anvari S et al, 2019 48 11 12 29 275 

Arana et al, 2009 81  - -  19 47 

Arkwright, 2009 100 0 0 0 22 

Asaumi et al, 2016 100 0 0 0 30 

Banerji et al, 2010 100  0 0  0  486 

Ben-Shoshan et al, 2013 85 4 3 9 168 

Brennan et al, 2013 100 0 0 0 22 

Brough et al, 2020 100 0 0 0 238 

Brown et al, 2013 36 21  - -  315 

Campbell et al, 2015 36 12 19 33 582 

Capps and Arkwright, 2010 28 7 52 14 488 

Capucilli et al, 2019 100 0 0 0 168 

Capucilli et al, 2021 100 0 0 0 746 

Cardona et al, 2017 55 2 32 10 268 

Chatelier et al, 2019 52 - - 48 174 

Chung et al, 2014 47 7 16 29 136 

Cohen et al, 2019 85 2 - 13 375 

Coutinho et al, 2018 75 3 16 6 32 

Coutinho et al, 2019 21 23 33 23 43 

De Swert et al, 2008 75 6 8 11 64 

Dibs and Baker, 1997 25 15 18 42 55 

Dogru et al, 2017 38 33 21 0 66 

Dribin et al, 2019 58 1 6 34 665 

Elizur et al, 2018 100 0 0 0 93 

Ellis et al, 2007 40 22 16 23 134 

Ewan and Clark, 2001 100 0 0 0 26 

Ewan and Clark, 2005 100 0 0 0 27 

Ewan and Clark, 2008 100 0 0 0 269 

Ewan and Clark, 2008 100 0 0 0 22 

Farias Aquino et al, 2013 14 14  - -  203 

Gabrielli et al, 2019 79 2 5 13 3498 

Giclas et al, 2019 100 0 0 0 70 

Goh et al, 2018 56 6  - 37 366 

Gold and Sainsbury, 2000 49 27 0 24 45 

Grabenhenrich et al, 2018 39 33 18 10 8187 

Hamilton et al, 2019 100 0 0 0 47 

Hsiao et al, 2014 100 0 0 0 306 

Huang et al, 2012 71 -  9 20 213 
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Inoue and Yamamoto, 2013 92 0 2 7 61 

Itazawa et al, 2013 100 0 0 0 531 

Jarvinen et al, 2008 100 0 0 0 95 

Jarvinen et al, 2009 100 0 0 0 436 

Johnson et al, 2014 100 0 0 0 703 

Kahveci et al, 2020 100 0 0 0 175 

Kim et al, 2018 27 10 56 7 194 

Kondo et al, 2018 32 63 3 1 68 

Lee and Stukus, 2015 84 0 4 12 408 

Lee et al, 2013 100 0 0 0 310 

Lee et al, 2017 35 12 25 27 872 

Liu et al, 2019 38 15 19 28 430 

Manivannan et al, 2009 33 19 14 35 208 

Manivannan et al, 2014 28 12 31 29 103 

Maris et al, 2015 74 3 6 17 113 

Mehr et al, 2009 82 4 7 7 107 

Mulligan et al, 2014 100 0 0 0 150 

Muramatsu et al, 2020 21 - - 79 9079 

Murata et al,2020 - - - - 271 

Nagakura et al, 2018 100 0 0 0 25 

Nogic et al, 2016 75 4 6 15 52 

Noimark et al, 2012 91 0 2 6 245 

Noone et al, 2015 100 0 0 0 74 

Olabarri et al, 2019  - -  -  -  453 

Oren et al, 2007 100 0 0 0 19 

Oya et al, 2020 76 - 15 9 302 

Ponce Guevara et al, 2018 43 9 34 15 89 

Rudders et al, 2010 0 100 0 0 153 

Rudders et al, 2012 50 3   47 321 

Rueter et al, 2018 64 16 3 18 251 

Soller et al, 2019 100 0 0 0 55 

Sundquist et al, 2019 60 3 21 16 267 

Tiyyagura et al, 2014 76 1 8 16 218 

Topal et al, 2014 18 18 62 3 34 

Trainor et al, 2020 86 0.5 3 - 414 

Tsuang et al, 2018 100 0 0 0 221 

Tsuang et al, 2018 100 0 0 0 14 

Turner et al, 2013 100 0 0 0 86 

Tyquin et al, 2017 58 10  - -  161 

Uguz et al, 2005 100 0 0 0 126 

Van Der Valk et al, 2016 100 0 0 0 137 

Vijaykumar et al, 2017 100 0 0 0 24 

Villafana-Soto et al, 2011 100 0 0 0 88 

Webb and Lieberman, 2004 22 0 11 67 601 

White et al, 2015 62  - -  -  852 

Yanagida et al, 2017 100 0 0 0 190 

Yanagida et al, 2018 100 0 0 0 334 

Zubrinich et al, 2019 44 0 29 0 48 
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D. Risk of Bias Tables 
For all included references the table below lists the risk of bias assessment.  

Table S6: Risk of Bias assessment for all datasets (N=78) ED: emergency department, FC: food challenge, FT: full-text, ABS: Abstract 
Reference Study Setting Type of Study Full Text 

or 
Abstract 

Risk of Bias: 
Anaphylaxis 
Definition  

Risk of Bias: 
Epinephrine 
Methodology 

Risk of Bias: 
Completeness 
of Data 

Risk of Bias: 
Representative 
data 

Overall Risk of Bias 
Assessment 

Abrams et al, 2017 ROUTINE FC Food Challenge FT 0 0 0 0 LOW 

Alqurashi et al, 2015 ED Acute.retro FT 0 0 0 0 LOW 

Anagnostou et al, 2019 ED Acute.retro FT 0 1 0 0 MODERATE 

Arana et al, 2009 CLINIC CASE SERIES Clinic ABS 0 0 0 0 LOW 

Arkwright, 2009 SURVEY Survey FT 0 0 0 1 MODERATE 

Asaumi et al, 2016 ROUTINE FC Food Challenge FT 0 0 0 1 MODERATE 

Banerji et al, 2010 ED Acute.retro ABS 0 1 0 0 MODERATE 

Ben-Shoshan et al, 2013 ED Acute.prosp FT 0 0 0 0 LOW 

Brennan et al, 2013 ROUTINE FC Food Challenge ABS 0 0 1 0 MODERATE 

Brown et al, 2013 ED Acute.prosp FT 0 0 0 1 MODERATE 

Campbell et al, 2015 ED Acute.retro FT 0 0 0 0 LOW 

Capps and Arkwright, 2010 PREHOSP Acute.retro FT 0 0 1 0 MODERATE 

Cardona et al, 2017 REGISTRY Clinic FT 0 0 0 1 MODERATE 

Chung et al, 2014 PREHOSP Acute.retro FT 0 0 1 0 LOW 

Coutinho et al, 2018 ED Acute.retro FT 0 0 1 0 MODERATE 

Coutinho et al, 2019 ED Acute.retro FT 0 0 0 0 LOW 

De Swert et al, 2008 CLINIC CASE SERIES Clinic FT 0 0 0 0 LOW 

Dibs and Baker, 1997 CLINIC CASE SERIES Acute.retro FT 0 0 0 1 MODERATE 

Dogru et al, 2017 CLINIC CASE SERIES Clinic FT 0 0 0 0 LOW 

Dribin et al, 2019 ED Acute.retro FT 0 0 0 0 LOW 

Elizur et al, 2018 RESEARCH FC Food Challenge FT 0 0 0 0 LOW 

Ellis et al, 2007 ED Acute.retro FT 0 0 0 0 LOW 

Ewan and Clark, 2001 CLINIC CASE SERIES Clinic FT 0 0 1 0 MODERATE 

Ewan and Clark, 2005 CLINIC CASE SERIES Clinic FT 0 0 1 0 MODERATE 

Ewan and Clark, 2008 CLINIC CASE SERIES Clinic FT 0 0 1 0 MODERATE 

Ewan and Clark, 2008 CLINIC CASE SERIES Clinic FT 0 0 1 0 MODERATE 

Farias Aquino et al, 2013 ED Acute.retro ABS 0 0 1 1 MODERATE 

Giclas et al, 2019 ROUTINE FC Food Challenge ABS 0 0 0 0 LOW 
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Goh et al, 2018 ED Acute.retro FT 0 0 1 0 MODERATE 

Gold and Sainsbury, 2000 SURVEY Survey FT 0 0 0 1 MODERATE 

Grabenhenrich et al, 2018 REGISTRY Clinic FT 0 0 0 0 LOW 

Hamilton et al, 2019 RESEARCH FC Food Challenge ABS 0 0 1 1 MODERATE 

Hsiao et al, 2014 ROUTINE FC Food Challenge ABS 0 0 0 0 LOW 

Huang et al, 2012 ED Acute.retro FT 0 0 0 0 LOW 

Inoue and Yamamoto, 2013 CLINIC CASE SERIES Acute.retro FT 0 0 1 0 MODERATE 

Itazawa et al, 2013 ROUTINE FC Food Challenge FT 0 0 0 0 LOW 

Jarvinen et al, 2008 SURVEY Survey FT 1 1 0 0 MODERATE 

Jarvinen et al, 2009 RESEARCH FC Food Challenge FT 0 0 0 0 LOW 

Johnson et al, 2014 ED Acute.retro FT 0 0 0 0 LOW 

Kim et al, 2018 ED Acute.retro FT 0 0 0 0 LOW 

Kondo et al, 2018 PREHOSP Acute.retro FT 0 0 0 1 MODERATE 

Lee and Stukus, 2015 ED+PREHOSP Acute.retro ABS 0 0 0 0 LOW 

Lee et al, 2012 ROUTINE FC Food Challenge FT 0 0 0 0 LOW 

Lee et al, 2017 ED Acute.retro FT 0 0 0 0 LOW 

Liu et al, 2019 ED Acute.prosp FT 0 0 0 0 LOW 

Manivannan et al, 2009 CLINIC CASE SERIES Acute.retro FT 0 0 0 0 LOW 

Manivannan et al, 2014 PREHOSP Acute.prosp FT 0 0 0 0 LOW 

Maris et al, 2015 REGISTRY Acute.prosp ABS 0 0 0 0 LOW 

Mehr et al, 2009 ED Acute.retro FT 0 0 0 1 MODERATE 

Mulligan et al, 2014 ROUTINE FC Food Challenge ABS 0 0 0 0 LOW 

Nagakura et al, 2018 RESEARCH FC Food Challenge FT 0 0 0 1 MODERATE 

Nogic et al, 2016 ED+PREHOSP Acute.retro FT 0 0 0 0 LOW 

Noimark et al, 2012 SURVEY Survey FT 0 0 0 0 LOW 

Noone et al, 2015 RESEARCH FC Food Challenge FT 1 0 0 1 MODERATE 

Olabarri et al, 2019 ED Acute.prosp ABS 0 0 0 0 LOW 

Oren et al, 2007 ED Acute.retro FT 0 0 0 1 MODERATE 

Ponce Guevara et al, 2018 ED Acute.retro FT 0 0 0 0 LOW 

Rudders et al, 2010 ED Acute.retro FT 0 0 0 0 LOW 

Rudders et al, 2012 ED Acute.retro FT 0 0 1 1 MODERATE 

Rueter et al, 2018 ED Acute.retro FT 0 0 0 0 LOW 

Soller et al, 2019 ROUTINE FC Food Challenge FT 0 0 0 0 LOW 

Sundquist et al, 2019 ED Acute.retro FT 0 0 0 0 LOW 

Tiyyagura et al, 2014 ED Acute.retro FT 0 0 0 0 LOW 
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Topal et al, 2014 CLINIC CASE SERIES Acute.retro FT 1 0 0 1 MODERATE 

Tsuang et al, 2018 CLINIC CASE SERIES Clinic FT 1 1 0 0 MODERATE 

Tsuang et al, 2018 CLINIC CASE SERIES Clinic FT 1 0 1 1 HIGH 

Turner et al, 2013 ROUTINE FC Food Challenge FT 0 0 0 1 MODERATE 

Tyquin et al, 2017 CLINIC CASE SERIES Clinic ABS 0 0 0 0 LOW 

Uguz et al, 2005 SURVEY Survey FT 1 0 1 1 HIGH 

Van Der Valk et al, 2016 RESEARCH FC Food Challenge FT 0 0 0 0 LOW 

Vijaykumar et al, 2017 ROUTINE FC Food Challenge ABS 1 0 0 0 MODERATE 

Villafana-Soto et al, 2011 ROUTINE FC Food Challenge ABS 0 0 0 0 LOW 

Webb and Lieberman, 2004 CLINIC CASE SERIES Clinic FT 1 0 0 1 MODERATE 

White et al, 2015 SURVEY Survey ABS 1 0 0 0 MODERATE 

Yanagida et al, 2017 RESEARCH FC Food Challenge FT 0 0 0 0 LOW 

Yanagida et al, 2018 ROUTINE FC Food Challenge ABS 0 0 0 0 LOW 

Zubrinich et al, 2019 ED Acute.retro FT 0 0 0 0 LOW 

Brough et al, 2020 RESEARCH FC Food Challenge FT 1 0 0 1 MODERATE 

Capucilli et al, 2019 ED Acute.retro FT 0 0 0 0 LOW 

Capucilli et al, 2021 ROUTINE FC Food Challenge FT 0 0 0 0 LOW 

Chatelier et al, 2019 ED Acute.retro ABS 0 0 0 0 LOW 

Cohen et al, 2019 ED Acute.retro FT 0 0 0 0 LOW 

Kahveci et al, 2020 ED Acute.retro FT 0 1 0 1 MODERATE 

Muramatsu et al, 2020 ED Acute.retro FT 1 0 1 0 MODERATE 

Murata et al,2020 ED Acute.retro FT 1 0 0 1 MODERATE 

Oya et al, 2020 ED Acute.prosp FT 0 0 0 0 LOW 

Trainor et al, 2020 ED Acute.retro FT 0 0 0 0 LOW 
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E. Additional Pooled Estimates and Forest Plots 
Table S7: Pooled Estimates for all sub-analyses by trigger and anaphylaxis definition 
 

Trigger ALL CAUSE FOOD VENOM 

Proportion of patients with allergic reactions who were diagnosed as having anaphylaxis 

Number of datasets (Overall estimate) 49 33 3 

Accidental Reactions % Estimate (95%CI): 50.4 (37.8; 63.0) 48.2 (34.7; 62.0) 51.6 (25.8; 76.6) 

Food Challenges % Estimate (95%CI): 31.8 (22.6; 42.7) 31.8 (22.6; 42.7) - 

Overall % Estimate (95%CI): 42.9 (34.0; 52.2) 38.5 (30.1; 47.6) 51.6 (25.8; 76.6) 

Tau2; I2 1.7457; 99.5% 1.1480; 97.3% 0.9142; 95.2% 

Subgroup Differences (Q value; p value) 4.85; 0.0276 3.43; 0.0639 - 

Corresponding Figure for Forest Plot Fig.S1 Fig.S2 Fig.S3 

Proportion of anaphylaxis treated with multiple epinephrine doses 
Number of datasets (Overall estimate) 88 60 20 

Accidental Reactions % Estimate (95%CI): 8.0 (6.5; 9.7) 7.7 (5.8; 10.0) 10.5 (6.2; 17.1) 

Food Challenges % Estimate (95%CI): 6.5 (4.2; 9.8) 6.5 (4.2; 9.8) - 

Overall % Estimate (95%CI): 7.7 (6.4; 9.1) 7.3 (5.8; 9.1) 10.5 (6.2; 17.1) 

Tau2; I2 0.6063; 93.6% 0.5806; 87.0% 0.9757; 88.3% 

Subgroup Differences (Q value; p value) 0.78; 0.3757 0.44; 0.5062 - 

Corresponding Figure for Forest Plot Fig.S4 Fig.S5 Fig.S6 

Cardiorespiratory reactions treated with multiple epinephrine doses 
Number of datasets (Overall estimate) 65 36 10 

Accidental Reactions % Estimate (95%CI): 9.6 (7.6; 12.0) 9.1 (6.2; 13.1) 11.1 (4.3; 26.0) 

Food Challenges % Estimate (95%CI): 10.8 (6.0; 18.8) 10.8 (6.0; 18.8) - 

Overall % Estimate (95%CI): 9.8 (7.8; 12.2) 9.8 (7.0; 13.4) 11.1 (4.3; 26.0) 

Tau2; I2 0.7432; 93.7% 0.8067; 90.7% 2.0096; 89.9% 

Subgroup Differences (Q value; p value) 0.14; 0.7055 0.25; 0.6172 - 

Corresponding Figure for Forest Plot Fig.S7 Fig.S8 Fig.S9 

Epinephrine-treated reactions treated with multiple epinephrine doses 

Number of datasets (Overall estimate) 88 59 19 

Accidental Reactions % Estimate (95%CI): 13.5 (11.5; 15.9) 12.3 (9.9; 15.2) 18.0 (13.2; 24.0) 

Food Challenges % Estimate (95%CI): 10.6 (7.9; 14.1) 10.6 (7.9; 14.1) - 

Overall % Estimate (95%CI): 12.9 (11.2; 14.9) 11.7 (9.9; 13.9) 18.0 (13.2; 24.0) 

Tau2; I2 0.3996; 88.1% 0.2999; 71.7% 0.2069; 51.7% 

Subgroup Differences (Q value; p value) 2.06; 0.1515 0.62; 0.4316 - 

Corresponding Figure for Forest Plot Fig.S10 Fig.S11 Fig.S12 

Anaphylaxis reactions where multiple epinephrine doses were administered by a healthcare professional 
Number of datasets (Overall estimate) 63 47 15 

Accidental Reactions % Estimate (95%CI): 7.2 (5.7; 9.0) 7.1 (5.3; 9.5) 10.0 (5.1; 18.8) 

Food Challenges % Estimate (95%CI): 6.8 (4.4; 10.4) 6.8 (4.4; 10.4) - 

Overall % Estimate (95%CI): 7.1 (5.8; 8.7) 7.0 (5.5; 8.9) 10.0 (5.1; 18.8) 

Tau2; I2 0.5418; 91.1% 0.5265; 86.3% 1.2887; 90.3% 

Subgroup Differences (Q value; p value) 0.05; 0.8205 0.03; 0.8743 - 

Corresponding Figure for Forest Plot Fig.S13 Fig.S14 Fig.S15 

Epinephrine-treated reactions with multiple epinephrine doses administered by a health-care professional 
Number of datasets (Overall estimate) 63 47 15 

Accidental Reactions % Estimate (95%CI): 12.8 (10.6; 15.4) 11.3 (9.1; 14.0) 17.1 (11.3; 25.0) 

Food Challenges % Estimate (95%CI): 10.8 (8.0; 14.4) 10.8 (8.0; 14.4) - 

Overall % Estimate (95%CI): 12.2 (10.4; 14.3) 11.1 (9.4; 13.2) 17.1 (11.3; 25.0) 

Tau2; I2 0.3254; 80.9% 0.2117; 62.9% 0.3284; 60.1% 

Subgroup Differences (Q value; p value) 0.95; 0.3288 0.07; 0.7853 - 

Corresponding Figure for Forest Plot Fig.S16 Fig.S17 Fig.S18 
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Below are the corresponding forest plots for the meta-analyses listed in Table S7. 

Figure S1. Proportion of patients with allergic reactions who were diagnosed as having 
anaphylaxis: all trigger 
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Figure S2. Proportion of patients with allergic reactions who were diagnosed as having 
anaphylaxis: food 
 

 
 

Figure S3. Proportion of patients with allergic reactions who were diagnosed as having 
anaphylaxis: venom 
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Figure S4. Proportion of anaphylaxis treated with multiple epinephrine doses: all trigger 
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Figure S5. Proportion of anaphylaxis treated with multiple epinephrine doses: food  
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Figure S6. Proportion of anaphylaxis treated with multiple epinephrine doses: venom 
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Figure S7. Cardiorespiratory reactions treated with multiple epinephrine doses: all triggers 
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Figure S8. Cardiorespiratory reactions treated with multiple epinephrine doses: food  
 

 
 

 

Figure S9. Cardiorespiratory reactions treated with multiple epinephrine doses: venom 
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Figure S10. Epinephrine-treated reactions where multiple epinephrine doses were 
administered: all triggers 
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Figure S11. Epinephrine-treated reactions where multiple epinephrine doses were 
administered: food 
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Figure S12. Epinephrine-treated reactions where multiple epinephrine doses were 
administered: venom 
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Figure S13. Anaphylaxis reactions treated with multiple epinephrine doses by a HCP: all 
trigger 
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Figure S14. Anaphylaxis reactions treated with multiple epinephrine doses by a HCP: food 
 

 
 

Figure S15. Anaphylaxis reactions treated with multiple epinephrine doses by a HCP: venom 
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Figure S16. Epinephrine-treated reactions with multiple epinephrine doses administered by a 
health-care professional: all triggers 
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Figure S17. Epinephrine-treated reactions with subsequent epinephrine doses administered 
by a HCP: food 
 

 
 

Figure S18. Epinephrine-treated reactions with subsequent epinephrine doses administered 
by a HCP: venom 
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F. Funnel Plots and Egger Tests 
Figure S19: Funnel Plots for all metanalyses: Assessment of small studies effect 

All Cause Reactions Food Reactions Venom Reactions 
Proportion of allergic reactions diagnosed as anaphylaxis by study authors 

   
Proportion of anaphylaxis treated with multiple epinephrine doses 

   
Cardiorespiratory reactions treated with multiple epinephrine doses 
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Funnel Plots for Assessment of small studies effect (publication bias) - continued 

All Cause Reactions Food Reactions Venom Reactions 
Epinephrine-treated reactions where multiple epinephrine doses were administered 

   
Anaphylaxis reactions treated with multiple epinephrine doses by a health-care professional 

   
Epinephrine-treated reactions with multiple epinephrine doses administered by a health-care 
professional.  
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Above are funnel plots for each of the analyses listed in Table S7. Below are the results of the 
corresponding Egger Tests.  

 

Table S8: Egger Test: Intercept and p value  
Weighted linear regression of the treatment effect on its standard error, minimum study number = 
10. 

 Intercept p value 
Proportion of patients with allergic reactions who were diagnosed 
as having anaphylaxis 
ALL TRIGGERS 0.059 0.3956 
FOOD TRIGGERS -0.516 0.8697 
VENOM TRIGGERS - - 
Proportion of anaphylaxis treated with multiple epinephrine doses 
ALL TRIGGERS -2.594 0.4332 
FOOD TRIGGERS -1.948 0.0092 
VENOM TRIGGERS -3.634 0.0494 
Cardiorespiratory reactions treated with multiple epinephrine 
doses 
ALL TRIGGERS -2.054 0.7283 
FOOD TRIGGERS -2.575 0.8961 
VENOM TRIGGERS -4.121 0.0622 
Epinephrine-treated reactions where multiple epinephrine doses 
were administered 
ALL TRIGGERS -1.977 0.5827 
FOOD TRIGGERS -1.588 0.0031 
VENOM TRIGGERS -2.275 0.0248 
Anaphylaxis reactions treated with multiple epinephrine doses by a 
health-care professional 
ALL TRIGGERS -2.631 0.6717 
FOOD TRIGGERS -2.227 0.1405 
VENOM TRIGGERS -3.795 0.0852 
Epinephrine-treated reactions with multiple epinephrine doses 
administered by a health-care professional 
ALL TRIGGERS -1.973 0.9855 
FOOD TRIGGERS -1.822 0.0587 
VENOM TRIGGERS -2.321 0.0741 
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G. Summary of Pooled Estimates for Sensitivity Analyses 
 

The pooled estimates of each of the metanalyses conducted for the listed sensitivity analyses are 
summarised below. Data are presented by trigger and anaphylaxis definition as % (95% CI). 

A. Prospective Studies only 

Table S9. Pooled estimates for prospective studies only.  

%reactions treated with >1 dose 

epinephrine 

% (95% CI) 

Trigger 

ALL FOOD VENOM 

Any Setting 

N=14,659 

Any Setting 

N=7,596 

Any Setting 

N=2,925 

A) Study-defined anaphylaxis 5.5% 

(3.3 to 9.2%) 

5.5% 

(3.1 to 9.6%) 

9.9% 

(3.6 to 24.7%) 

B) “Cardiorespiratory” anaphylaxis 7.8% 

(4.1 to 14.2%) 

7.3% 

(3.4 to 15.0%) 

9.7% 

(2.3 to 32.4%) 

C) Reaction treated with at least one dose 

of epinephrine 

11.6% 

(8.3 to 15.9%) 

12.9% 

(9.5 to 17.4%) 

15.9% 

(9.9 to 24.6%) 

D) Reaction where further epinephrine 

administered by a healthcare professional 

5.1% 

(2.9 to 9.0%) 

5.1% 

(2.9 to 9.0%) 

9.3% 

(3.3 to 23.3%) 

E) Epinephrine-treated reaction where 

with further epinephrine administered by a 

healthcare professional 

11.7% 

(8.8 to 15.5%) 

11.9% 

(9.3 to 15.2%) 

14.9% 

(9.0 to 23.7%) 

 
B. LOW Risk of Bias Studies only 

Table S10. Pooled estimates for low risk of bias studies only.  

%reactions treated with >1 dose 

epinephrine 

% (95% CI) 

Trigger 

ALL FOOD VENOM 

Any Setting 

N=22,294 

Any Setting 

N=10,159 

Any Setting 

N=3,040 

A) Study-defined anaphylaxis 7.4% 

(5.9 to 9.3%) 

6.6% 

(4.8 to 9.0%) 

9.6% 

(5.2 to 17.2%) 

B) “Cardiorespiratory” anaphylaxis 10.3% 

(7.7 to 13.6%) 

9.5% 

(5.7 to 15.3%) 

6.9% 

(2.3 to 19.0%) 

C) Reaction treated with at least one dose 

of epinephrine 

12.9% 

(10.6 to 15.7%) 

11.0% 

(8.6 to 14.0%) 

17.5% 

(12.2 to 24.5%) 

D) Reaction where further epinephrine 

administered by a healthcare professional 

6.8% 

(5.3 to 8.7%) 

6.6% 

(4.7 to 9.2%) 

9.1% 

(4.0 to 19.5%) 

E) Epinephrine-treated reaction where 

with further epinephrine administered by a 

healthcare professional 

11.8% 

(9.7 to 14.4%) 

11.2% 

(8.8 to 14.1%) 

16.0% 

(9.9 to 24.9%) 
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C. Studies Published after 2006 only  

Table S11. Pooled estimates for studies published after 2006 only.  

%reactions treated with >1 dose 

epinephrine 

% (95% CI) 

Trigger 

ALL FOOD VENOM 

Any Setting 

N=36,340 

Any Setting 

N=12,512 

Any Setting 

N=3194 

A) Study-defined anaphylaxis 7.6% 

(6.3 to 9.1%) 

7.4% 

(5.8 to 9.3%) 

10.5% 

(6.2 to 17.1%) 

B) “Cardiorespiratory” anaphylaxis 10.0% 

(7.9 to 12.6%) 

10.2% 

(7.3 to 14.1%) 

11.1% 

(4.3 to 26.0%) 

C) Reaction treated with at least one dose 

of epinephrine 

12.7% 

(11.0 to 14.8%) 

11.7% 

(9.9 to 13.9%) 

18.0% 

(13.2 to 24.0%) 

D) Reaction where further epinephrine 

administered by a healthcare professional 

7.2% 

(5.9 to 8.9%) 

7.2% 

(5.6 to 9.1%) 

10.0% 

(5.1 to 18.8%) 

E) Epinephrine-treated reaction where 

with further epinephrine administered by a 

healthcare professional 

12.3% 

(10.4 to 14.4%) 

11.2% 

(9.4 to 13.3%) 

17.1% 

(11.3 to 25.0%) 

 

D. Studies published as Full-Texts in peer-reviewed journals only  

Table S12. Pooled estimates for Full-Text references only.  

%reactions treated with >1 dose 

epinephrine 

% (95% CI) 

Trigger 

ALL FOOD VENOM 

Any Setting 

N=34,790 

Any Setting 

N=11,851 

Any Setting 

N=3147 

A) Study-defined anaphylaxis 7.3% 

(6.1 to 8.9%) 

6.8% 

(5.2 to 8.8%) 

10.6% 

(6.2 to 17.5%) 

B) “Cardiorespiratory” anaphylaxis 9.9% 

(7.8 to 12.6%) 

9.8% 

(6.7 to 14.0%) 

11.1% 

(4.0 to 27.5%) 

C) Reaction treated with at least one dose 

of epinephrine 

12.7% 

(10.9 to 14.7%) 

11.5% 

(9.5 to 13.9%) 

17.2% 

(12.3 to 23.4%) 

D) Reaction where further epinephrine 

administered by a healthcare professional 

6.9% 

(5.5 to 8.7%) 

6.7% 

(5.2 to 8.9%) 

10.7% 

(5.1 to 21.0%) 

E) Epinephrine-treated reaction where 

with further epinephrine administered by a 

healthcare professional 

12.2% 

(10.2 to 14.5%) 

11.1% 

(9.2 to 13.4%) 

16.5% 

(10.8 to 24.5%) 
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H. Record Flow: Excluded Records at Full-Text screening 
The references reviewed at during the full-text screening, along with outcome and reason are listed below.  

Table S13: References excluded at full-text screening with reason for exclusion provided 
AUTHOR TITLE YR JOURNAL SCREENING OUTCOME REASON for OUTCOME 

Alvarez-Perea, A. A., B.; Morales, C.; 
Zambrano, G.; Rodriguez, A.; Guzman, M.; 
Zubeldia, J. M.; Baeza, M. L. 

Anaphylaxis in the Pediatric Emergency Department: Analysis of 
133 Cases After an Allergy Workup 

2017 Journal of Allergy and Clinical Immunology: 
In Practice 

Excluded at Full-Text 
Screen 

No 2nd dose data 

Yanagida, N. S., S.; Asaumi, T.; Ogura, K.; 
Borres, M. P.; Ebisawa, M. 

Safety and feasibility of heated egg yolk challenge for children 
with egg allergies 

2017 Pediatric Allergy and Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Gawlik, R. M., M.; Kolodziej, I.; Dzienniak, A.; 
Bozek, A. 

First-line treatment of hymenoptera venom anaphylaxis: a 23-
year real-life experience 

2017 Annals of Allergy, Asthma and Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Jeong, K. L., S. Y.; Ahn, K.; Kim, J.; Lee, H. R.; 
Suh, D. I.; Pyun, B. Y.; Min, T. K.; Kwon, J. W.; 
Kim, K. E.; Kim, K. W.; Sohn, M. H.; Kim, Y. H.; 
Song, T. W.; Kwon, J. H.; Jeon, Y. H.; Kim, H. 
Y.; Kim, J. H.; Ahn, Y. M.; Lee, S. 

A multicenter study on anaphylaxis caused by peanut, tree nuts, 
and seeds in children and adolescents 

2017 Allergy: European Journal of Allergy and 
Clinical Immunology 

Excluded at Full-Text 
Screen 

No 2nd dose data 

Lee, A. Y. M. E., P.; Clarke, A. E.; La Vieille, S.; 
Eisman, H.; Chan, E. S.; Mill, C.; Joseph, L.; 
Ben-Shoshan, M. 

Anaphylaxis across two canadian pediatric centers: Evaluating 
management disparities 

2017 Journal of Asthma and Allergy Excluded at Full-Text 
Screen 

No 2nd dose data 

Lee, S. H., E. P.; Lohse, C.; Gilani, W.; 
Chamberlain, A. M.; Campbell, R. L. 

Trends, characteristics, and incidence of anaphylaxis in 2001-
2010: A population-based study 

2017 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Lee, S. P., A.; Lohse, C. M.; Hess, E. P.; 
Campbell, R. L. 

Derivation of a clinical decision rule to predict biphasic reactions 
in emergency department anaphylaxis patients 

2017 Academic Emergency Medicine Excluded at Full-Text 
Screen 

No 2nd dose data 

Vetander, M. P., J. L. P.; Lilja, G.; Kull, I.; 
Hedlin, G.; van Hage, M.; Ostblom, E.; 
Bergstrom, A.; Wickman, M. 

Anaphylaxis to foods in a population of adolescents: incidence, 
characteristics and associated risks 

2016 Clinical and Experimental Allergy Excluded at Full-Text 
Screen 

No 2nd dose data 

Vasar, M. L., A.; Julge, K.; Kivivare, M.; Voor, 
T. 

Anaphylaxis cases in children's clinic of tartu university hospital 
during the years 2005-2014 

2016 Eesti Arst Excluded at Full-Text 
Screen 

No 2nd dose data 

Grzyb, M. J. C., A.; Kimchi, N.; Lachaine, C.; 
La Vieille, S.; Joseph, L.; Mill, C.; Ben-
Shoshan, M. 

Anaphylaxis cases treated by out-of-hospital EMS in Western 
Quebec 

2016 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Blaziene, A. B., N.; Paltarackiene, V.; 
DuBuske, L. M. 

Analysis of anaphylaxis trigger factors and treatment during a five 
year period in a vilnius university hospital 

2016 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Worm, M. D., S.; Francuzik, W. Data from the anaphylaxis registry of the German-speaking 
countries 

2015 Revue Francaise d'Allergologie Excluded at Full-Text 
Screen 

Multiple publications of 
dataset  
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Katz, Y. N.-W., A.; Spergel, J. M. Prevalence of biphasic response in anaphylaxis due to purposeful 
administration of allergenic food 

2015 Annals of Allergy, Asthma and Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Dhami, S. R., L.; Austin, M.; Sheikh, A. Anaphylaxis in the community: a questionnaire survey of 
members of the UK Anaphylaxis Campaign 

2015 JRSM Open Excluded at Full-Text 
Screen 

No 2nd dose data 

Robb, A. L. T., T. W. Pre-hospital and emergency room management of pediatric 
anaphylaxis 

2015 Canadian Journal of Emergency Medicine Excluded at Full-Text 
Screen 

No 2nd dose data 

Fitzgerald, A. S., S.; Koonamave, R. Audit of failed inpatient oral food challenges in the peadiatric 
population 

2015 Internal Medicine Journal Excluded at Full-Text 
Screen 

No 2nd dose data 

Patel, M. Z., C.; O'Hehir, R.; Hew, M. Emergency management of anaphylaxis at a tertiary centre 2015 Internal Medicine Journal Excluded at Full-Text 
Screen 

No 2nd dose data 

Dang, A. T. C., P.; Perez Ramirez, L.; Morris, 
D.; Goodman, M.; Assa'ad, A. H. 

Epinephrine ordering and utilization for inoffice oral food 
challenges: Standardization of practice 

2015 Annals of Allergy, Asthma and Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Sandilos, C. P., M.; Gkavogiannakis, N.; 
Skarlatou, G.; Aggelides, X.; Chliva, C.; 
Makris, M. 

Anaphylaxis in the emergency department: Data of a Greek 
tertiary hospital 

2015 Allergy: European Journal of Allergy and 
Clinical Immunology 

Excluded at Full-Text 
Screen 

No 2nd dose data 

McLaughlin, C. C., J.; Aralihond, A. An audit of the management of anaphylaxis in children in a 
district general hospital 

2015 Archives of Disease in Childhood Excluded at Full-Text 
Screen 

No 2nd dose data 

Mitthamsiri, W. H., S.; Ruxrungtham, K. Food-induced anaphylaxis in thailand: A 10 years data from a 
tertiary care center in bangkok 

2015 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Aranez, V. T. L., M. G.; Relan, M.; Qiao, H.; 
Wrotniak, B.; Lehman, H. K. 

An evaluation of the treatment of anaphylaxis in a pediatric 
emergency room setting 

2015 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Hemler, J. A. S., H. P. Management of children with anaphylaxis in an urban emergency 
department 

2015 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

O'Connor, M. J. E., M. K. Anaphylaxis in a rural emergency department: The dartmouth-
hitchcock experience 

2015 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Torabi, B. M., J.; Clarke, A.; La Vieille, S.; 
Alizadehfar, R.; Joseph, L.; Ben-Shoshan, M. 

Anaphylaxis cases presenting to the emergency center over a two 
year period in Montreal, Canada 

2015 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Alangari, A. A. Characteristics of patients presenting to the emergency 
department with anaphylaxis in Riyadh, Saudi Arabia 

2014 Journal of Taibah University Medical 
Sciences 

Excluded at Full-Text 
Screen 

No 2nd dose data 

Lee, S. B., M. F.; Hess, E. P.; Campbell, R. L. Predictors of Biphasic Reactions in the Emergency Department for 
Patients With Anaphylaxis 

2014 Journal of Allergy and Clinical Immunology: 
In Practice 

Excluded at Full-Text 
Screen 

No 2nd dose data 

Clark, S. W., W.; Rudders, S. A.; Camargo, C. 
A. 

Risk factors for severe anaphylaxis in patients receiving 
anaphylaxis treatment in US emergency departments and 
hospitals 

2014 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Charatsi, A. M. M., S.; Aversano, G.; Casimir, 
G. 

P32-Food anaphylaxis experience in children in Brussels 2014 Clinical and Translational Allergy Excluded at Full-Text 
Screen 

No 2nd dose data 

Gupta, R. D.-C., L.; Rivkina, V. Emergency epinephrine use for food allergy reactions in Chicago 
Public Schools 

2014 Annals of Allergy, Asthma and Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Shima, D. I., Y.; Yamamoto, Y.; Nagayasu, S.; 
Fujimoto, Y. 

A database study to investigate the incidence of anaphylaxis and 
the prescription rate of self-injection epinephrine in Japan 

2014 Value in Health Excluded at Full-Text 
Screen 

No 2nd dose data 
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Larionova, A. V., T.; Vasar, M.; Julge, K.; 
Kivivare, M. 

Pediatric anaphylaxis cases between 2009-2013 in Estonia: A 
single-centre experience 

2014 Allergy: European Journal of Allergy and 
Clinical Immunology 

Excluded at Full-Text 
Screen 

No 2nd dose data 

Ameiro, B. N., B.; Zambrano, G.; Morales, C.; 
Guzman, M.; Baeza, M. L.; Alvarez-Perea, A. 

Characteristics of anaphylaxis in a pediatric emergency unit 2014 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Kimchi, N. C., A. E.; Moisan, J.; Lachaine, C.; 
Vieille, S. L.; Asai, Y.; Joseph, L.; Mill, C.; Ben-
Shoshan, M. 

Anaphylaxis cases presenting to primary care paramedics in 
Quebec 

2014 Journal of Allergy and Clinical Immunology Excluded at Full-Text 
Screen 

No 2nd dose data 

Topal, E. B., A.; Yilmaz, O.; Karagol, I. H. E.; 
Arga, M.; Demirsoy, M. S.; Turktas, I. 

Epidemiological and clinical features of anaphylaxis: Single center 
experience with 109 children 

2013 Pediatric, Allergy, Immunology, and 
Pulmonology 

Excluded at Full-Text 
Screen 

No 2nd dose data 

Liew, W. K. C., W. C.; Goh, A. E.; Lim, H. H.; 
Chay, O. M.; Chang, S.; Tan, J. H.; Shih, E.; 
Kidon, M. 

Paediatric anaphylaxis in a Singaporean children cohort: Changing 
food allergy triggers over time 

2013 Asia Pacific Allergy Excluded at Full-Text 
Screen 

No 2nd dose data 

Sala-Cunill, A. C., V.; Labrador-Horrillo, M.; 
Luengo, O.; Esteso, O.; Garriga, T.; Vicario, 
M.; Guilarte, M. 

Usefulness and limitations of sequential serum tryptase for the 
diagnosis of anaphylaxis in 102 patients 

2013 International Archives of Allergy and 
Immunology 

Excluded at Full-Text 
Screen 

No 2nd dose data 

Yavuz, S. T. S., U. M.; Buyuktiryaki, B.; Soyer, 
O. U.; Sackesen, C.; Sekerel, B. E.; Tuncer, A. 

Clinical features of children with venom allergy and risk factors 
for severe systemic reactions 

2013 International Archives of Allergy and 
Immunology 

Excluded at Full-Text 
Screen 

No 2nd dose data 

Gushken, A. F. W., L. A.; Beck, C. L.; Castro, 
A. P. B. M.; Yonamine, G. H.; Pastorino, A. C.; 
Jacob, C. M. A. 

Anaphylactic reactions during oral food challenge test in pediatric 
patients 

2013 Clinical and Translational Allergy Excluded at Full-Text 
Screen 

No 2nd dose data 

Moneret-Vautrin, A. Emergency treatment of food anaphylaxis: A report of 152 cases 
registered by the Allergy Vigilance Network 

2013 Clinical and Translational Allergy Excluded at Full-Text 
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Screen 

No 2nd dose data 

Blazowski, LJ., Kurzawa, R.,, Kuna, P., Majak, 
P. 
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I. Record Flow: Included References 
The references included in the final systematic revie 

Table S14: References included in final meta-analyses (N=76). References where additional information has been provided by study authors is also listed. 
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OUTCOME 
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De Swert, L. F. A. B., Dominique; Raes, Marc; 
Dermaux, Anna-Maria 

Anaphylaxis in referred pediatric patients: demographic and clinical 
features, triggers, and therapeutic approach 

2008 European journal of pediatrics INCLUDED Full Text 
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Huang, F. C., Kanwaljit; Jarvinen, Kirsi M.; 
Nowak-Wegrzyn, Anna 

Anaphylaxis in a New York City pediatric emergency department: 
triggers, treatments, and outcomes 

2012 The Journal of allergy and clinical 
immunology 
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Dabscheck, E., Zubrinich, C., Bosco, J., Hew, 
M.  

Risk factors associated with refractory anaphylaxis 2019 Internal Medicine Journal 49 (Supplement 
4) 

INCLUDED Abstract 

Cohen N, Capua T, Pivko-Levy D, Ben-
Shoshan M, Rimon A, Benor S.  

Improved diagnosis and treatment of anaphylaxis in a pediatric 
emergency department (2013-2018) 

2019 
 

J Allergy Clin Immunol Pract INCLUDED Full Text + author data 

Kahveci M, Akarsu A, Koken G, Sahiner UM, 
Soyer O, Sekerel BE.  

Food-induced anaphylaxis in infants, as compared to toddlers and 
preschool children in Turkey 

2020 
 

Pediatr Allergy Immunol INCLUDED Full Text 

Muramatsu K, Imamura H, Tokutsu K, 
Fujimoto K, Fushimi K, Matsuda S.  

Epidemiological Study of Hospital Admissions for Food-induced 
anaphylaxis using the Japanese Diagnosis Procedure Combination 
Database 

2020 
 

J Epidemiol INCLUDED Full Text 

Murata MA, Yamamoto LG.  Patient/parent administered epinephrine in acute anaphylaxis 2020 
 

Am J Emerg Med INCLUDED Full Text 

Oya S, Kinoshita K, Daya M, Kinoshita H. Characteristics of Anaphylactic Reactions: A Prospective 
Observational Study in Japan 

2020 
 

J Emerg Med INCLUDED Full Text 

Trainor JL, Pittsenbarger ZE, Joshi D, Adler 
MD, Smith B, Gupta RS.  

Outcomes and Factors Associated With Prehospital Treatment of 
Pediatric Anaphylaxis 

2020 Pediatr Emerg Care INCLUDED Full Text 
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J. Summary of Data Extraction for Included Studies 
Table S15. Individual study characteristics for included references 
 

ID Reference Anaphylaxis definition 
used by study authors

Number of 
study-defined 
anaphylaxis 
events (any 

trigger)

Number of 
cardiovascular 

or lower 
respiratory 

reactions (any 
trigger)

Number of 
reactions 

treated with 
adrenaline

Number of 
reactions 

treated with 
multiple doses 
of adrenaline

Number of 
reactions where 

at least 1 
additional dose 

was adminstered 
by a healthcare 

professional

Reaction 
Setting

Study age 
group % male Study design

Study used for 
All-trigger 

meta-analyses

Study used for 
Food-trigger 

meta-analyses

Study used for 
Venom-trigger 
meta-analyses

1 Dogru et al, 2017 NIAID 66 55 21 0 0 Accidental Reaction Paediatric 74.2 Retrospective Yes Yes Yes
2 Van Der Valk et al, 2016 NIAID 49 9 8 0 0 Food Challenge Paediatric 59.2 Prospective Yes Yes .
3 Maris et al, 2015 NIAID 113 113 42 6 5 Accidental Reaction Paediatric 63.7 Prospective Yes Yes Yes
4 Topal et al, 2014 NIAID 34 25 20 4 4 Accidental Reaction Paediatric 61.8 Retrospective Yes . .
5 Chung et al, 2014 NIAID 136 76 73 12 12 Accidental Reaction Both 34.6 Retrospective Yes Yes Yes
6 Mulligan et al, 2014 . 13 . 8 1 1 Food Challenge Paediatric . Retrospective Yes Yes .
7 Hsiao et al, 2014 . 36 . 36 0 0 Food Challenge Paediatric . Retrospective Yes Yes .
8 Alqurashi et al, 2015 NIAID 484 407 309 37 37 Accidental Reaction Paediatric 64.9 Retrospective Yes . .
9 Farias Aquino et al, 2013 NIAID 203 111 33 9 9 Accidental Reaction Both 47.3 Retrospective Yes Yes Yes

10 Abrams et al, 2017
> than 1 organ system 

involvement OR use of Adrenaline
20 4 16 1 1 Food Challenge Paediatric 59.6 Retrospective Yes Yes .

11 Villafana-Soto et al, 2011 cardiorespiratory symptoms 15 15 7 2 2 Food Challenge Paediatric . Retrospective Yes Yes .
12 Arana et al, 2009 NIAID 47 40 33 2 . Accidental Reaction Paediatric 72.0 Retrospective Yes . .

13 Ellis et al, 2007
Canadian Pediatric Surveillance 

Program: 2 body systems
134 126 106 26 . Accidental Reaction Both 51.5 Prospective Yes Yes Yes

14 White et al, 2015 . 852 . 636 54 . Accidental Reaction Paediatric . Retrospective Yes . .
15 Manivannan et al, 2014 NIAID 63 . 15 1 . Accidental Reaction Both 35.0 Retrospective Yes . .
16 Johnson et al, 2014 NIAID 303 246 239 7 . Accidental Reaction Paediatric 55.6 Retrospective Yes Yes .
17 Brown et al, 2013 NIAID 315 300 245 76 64 Accidental Reaction Both 50.0 Prospective Yes Yes Yes
18 Ben-Shoshan et al, 2013 NIAID 168 . 122 10 10 Accidental Reaction Paediatric 51.8 Retrospective Yes . .
19 Turner et al, 2013 NIAID 12 11 5 1 1 Food Challenge Paediatric 58.9 Prospective Yes Yes .
20 Lee et al, 2013 NIAID 310 . 262 16 16 Food Challenge Paediatric 65.8 Retrospective Yes Yes .
21 Huang et al, 2012 NIAID 213 . 169 13 9 Accidental Reaction Paediatric 51.6 Retrospective Yes . .
22 Rudders et al, 2010 NIAID 40 27 14 3 . Accidental Reaction Both 53.6 Retrospective Yes . Yes
23 Jarvinen et al, 2009 use of adrenaline 50 34 50 3 3 Food Challenge Paediatric 58.2 Retrospective Yes Yes .
24 Manivannan et al, 2009 NIAID 208 103 104 27 27 Accidental Reaction Both 44.2 Retrospective Yes Yes Yes
25 Arkwright, 2009 use of adrenaline 18 . 22 0 0 Accidental Reaction Paediatric 60.0 Retrospective Yes Yes .
26 Jarvinen et al, 2008 use of adrenaline 95 . 95 18 17 Accidental Reaction Paediatric 72.6 Retrospective Yes Yes .
27 De Swert et al, 2008 NIAID 64 47 11 4 . Accidental Reaction Paediatric 64.6 Retrospective Yes . .
28 Oren et al, 2007 NIAID 19 12 14 3 . Accidental Reaction Both . Retrospective Yes Yes .
29 Webb and Lieberman, 2004 use of adrenaline 14 . 14 4 . Accidental Reaction Both 37.6 Retrospective Yes . .
30 Uguz et al, 2005 . 50 47 22 4 . Accidental Reaction Both 47.7 Retrospective Yes Yes .
31 Rueter et al, 2018 NIAID 251 251 175 20 20 Accidental Reaction Paediatric 71.7 Retrospective Yes Yes Yes
32 Kondo et al, 2018 . 68 52 48 8 8 Accidental Reaction Both 77.9 Retrospective Yes . .
33 Goh et al, 2018 NIAID 366 302 312 17 16 Accidental Reaction Both 50.9 Retrospective Yes Yes Yes
34 Lee et al, 2017 NIAID 872 609 514 79 26 Accidental Reaction Both 42.0 Both Yes . .
35 Tyquin et al, 2017 ASCIA 153 . 153 20 . Accidental Reaction Paediatric 59.0 Retrospective Yes Yes Yes
36 Yanagida et al, 2017 NIAID 190 165 90 20 20 Food Challenge Both 68.0 Retrospective Yes Yes .
37 Noone et al, 2015 NCI-CTCAE 42 42 29 2 2 Food Challenge Both 67.6 Retrospective Yes Yes .
38 Capps and Arkwright, 2010 cardiorespiratory symptoms 514 475 116 4 4 Accidental Reaction Both 39.6 Retrospective Yes Yes Yes
39 Tiyyagura et al, 2014 NIAID 218 149 126 5 . Accidental Reaction Paediatric 56.0 Retrospective Yes . .
40 Campbell et al, 2015 NIAID 582 492 326 45 . Accidental Reaction Both 42.0 Both Yes . .
41 Grabenhenrich et al, 2018 . 8187 8006 1669 174 172 Accidental Reaction Both 48.8 Prospective Yes Yes Yes
42 Vijaykumar et al, 2017 . 24 . 24 3 3 Food Challenge Paediatric 70.8 Retrospective Yes Yes .
43 Tsuang et al, 2018 . 221 . 221 24 18 Accidental Reaction Paediatric 59.0 Retrospective Yes Yes .
44 Tsuang et al, 2018 . 14 . 14 1 . Accidental Reaction Paediatric 63.0 Prospective Yes Yes .
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ID Reference Anaphylaxis definition 
used by study authors

Number of 
study-defined 
anaphylaxis 
events (any 

trigger)

Number of 
cardiovascular 

or lower 
respiratory 

reactions (any 
trigger)

Number of 
reactions 

treated with 
adrenaline

Number of 
reactions 

treated with 
multiple doses 
of adrenaline

Number of 
reactions where 

at least 1 
additional dose 

was adminstered 
by a healthcare 

professional

Reaction 
Setting

Study age 
group % male Study design

Study used for 
All-trigger 

meta-analyses

Study used for 
Food-trigger 

meta-analyses

Study used for 
Venom-trigger 
meta-analyses

45 Kim et al, 2018 NIAID 185 . 114 25 25 Accidental Reaction Adult 45.0 Retrospective Yes . .
46 Dribin et al, 2019 NIAID 665 . 339 81 . Accidental Reaction Both 56.7 Retrospective Yes . .
47 Soller et al, 2019 NIAID 55 18 53 9 9 Food Challenge Paediatric 64.0 Prospective Yes Yes .

48 Hamilton et al, 2019
CoFAR grading of allergic 

reactions
47 . 47 9 9 Food Challenge Paediatric 63.3 Retrospective Yes Yes .

49 Anvari S et al, 2019 NIAID 275 180 243 25 . Accidental Reaction Paediatric 53.3 Retrospective Yes Yes .

50 Giclas et al, 2019
Brown, NIAID/FAAN, and 

Niggemann & Beyer
59 44 52 4 4 Food Challenge Paediatric 63.0 Retrospective Yes Yes .

51 Elizur et al, 2018 2 systems 93 31 41 1 1 Food Challenge Both 55.4 Prospective Yes Yes .
52 Sundquist et al, 2019 NIAID 267 222 142 23 19 Accidental Reaction Both 42.7 Retrospective Yes Yes Yes
53 Coutinho et al, 2018 NIAID 32 25 25 3 3 Accidental Reaction Both 56.3 Retrospective Yes Yes Yes
54 Ponce Guevara et al, 2018 NIAID 89 72 37 7 7 Accidental Reaction Both 50.6 Retrospective Yes . .
55 Nagakura et al, 2018 NIAID 25 8 9 0 . Food Challenge Paediatric 72.0 Prospective Yes Yes .
56 Yanagida et al, 2018 NIAID 334 . 45 2 2 Food Challenge Both 67.3 Prospective Yes Yes .
57 Asaumi et al, 2016 . 30 9 6 0 . Food Challenge Paediatric 65.0 Retrospective Yes Yes .
58 Nogic et al, 2016 ASCIA 52 51 49 9 9 Accidental Reaction Paediatric 62.0 Retrospective Yes . .
59 Lee and Stukus, 2015 NIAID 408 311 330 21 21 Accidental Reaction Paediatric 62.0 Retrospective Yes Yes .
60 Inoue and Yamamoto, 2013 NIAID 61 56 35 3 3 Accidental Reaction Paediatric 65.6 Retrospective Yes Yes .

61 Itazawa et al, 2019
Not defined Sampson severity 

used
531 895 160 10 10 Food Challenge Paediatric 65.2 Prospective Yes Yes .

62 Brennan et al, 2013 NIAID 22 13 22 2 2 Food Challenge Paediatric 81.2 Retrospective Yes Yes .
63 Noimark et al, 2012 NIAID 245 150 41 13 9 Accidental Reaction Paediatric 58.7 Retrospective Yes . .
64 Dibs and Baker, 1997 cardiorespiratory symptoms 55 51 46 7 . Accidental Reaction Both 56.0 Retrospective Yes . .
65 Cardona et al, 2017 use of adrenaline 268 260 268 43 40 Accidental Reaction Both 48.5 Retrospective Yes Yes Yes
66 Coutinho et al, 2019 NIAID 43 41 38 8 8 Accidental Reaction Adult 53.5 Retrospective Yes Yes .
67 Ewan and Clark, 2005 cardiorespiratory symptoms 27 27 3 0 0 Accidental Reaction Paediatric 58.0 Prospective Yes Yes .
68 Ewan and Clark, 2008 cardiorespiratory symptoms 269 269 36 0 0 Accidental Reaction Paediatric . Retrospective Yes Yes .
69 Ewan and Clark, 2008 cardiorespiratory symptoms 22 22 3 0 0 Accidental Reaction Paediatric . Prospective Yes Yes .
70 Ewan and Clark, 2001 cardiorespiratory symptoms 26 26 22 0 0 Accidental Reaction Both 50.0 Prospective Yes Yes .
71 Gold and Sainsbury, 2000 cardiorespiratory symptoms 45 45 13 2 2 Accidental Reaction Paediatric . Retrospective Yes . .
72 Zubrinich et al, 2019 cardiorespiratory symptoms 56 34 44 13 13 Accidental Reaction Both 30.0 Retrospective Yes Yes .
73 Liu et al, 2019 NIAID 430 357 305 50 50 Accidental Reaction Both 42.0 Prospective Yes Yes Yes
74 Olabarri et al, 2019 . 453 . 428 53 53 Accidental Reaction Paediatric . Prospective Yes . .
75 Mehr et al, 2009 NIAID 109 109 64 15 15 Accidental Reaction Paediatric 59.8 Retrospective Yes . .
76 Rudders et al, 2012 . 321 262 321 54 . Accidental Reaction Paediatric 47.0 Retrospective Yes Yes Yes
77 Banerji et al, 2010 . 295 . 91 15 14 Accidental Reaction Adult 38.0 Retrospective Yes Yes .
78 Gabrielli et al, 2019 NIAID 3498 1669 2558 282 223 Accidental Reaction Both 55.6 Prospective Yes Yes Yes
79 Brough et al, 2020 Sampson 39 28 43 6 6 Food Challenge Paediatric 69.0 Prospective Yes Yes .
80 Capucilli et al, 2019 Multisystem 141 33 142 14 14 Accidental Reaction Paediatric 50.0 Retrospective Yes Yes .

81 Capucilli et al, 2021
cardiorespiratory or use of 

adrenaline
440 143 440 69 69 Food Challenge Paediatric . Retrospective Yes Yes .

82 Chatelier et al, 2019 NIAID 174 . 163 77 . Accidental Reaction Both 44.2 Retrospective Yes . .
83 Cohen et al, 2019 NIAID 375 67 238 11 8 Accidental Reaction Paediatric 61.0 Retrospective Yes Yes Yes
84 Kahveci et al, 2020 NIAID 175 103 71 1 . Accidental Reaction Paediatric 67.5 Retrospective Yes Yes .
85 Muramatsu et al, 2020 ICD 9078 . 4192 243 . Accidental Reaction Both 57.0 Retrospective Yes . .
86 Murata et al,2020 use of adrenaline 181 . 181 24 . Accidental Reaction Both 55.8 Retrospective Yes . .
87 Oya et al, 2020 NIAID 302 248 207 7 . Accidental Reaction Both 39.7 Prospective Yes . .
88 Trainor et al, 2020 NIAID 414 199 163 48 48 Accidental Reaction Paediatric 54.3 Retrospective Yes . .


