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Anaphylaxis – operational definition  

•  ICD code_Y78.2 

•  Working definition ‘Serious allergic reaction that is rapid in onset and may cause 
death’ 

Anaphylaxis is defined by WHO as (1) , (2) or (3) 

 1) Acute onset of illness (mins-hrs) with involvement of skin (urticaria, pruritus, 

flushing) or mucosa (swollen, lips or tongue or uvula hypotension, collapse, incontinence) 

plus one of  

–  Respiratory complications – wheeze, stridor, SOB 

–  Cardiovascular complications   - hypotension, collapse, incontinence 

 2) At least two of the following occurring acutely after likely allergen exposure 

 - Skin/Mucosa - (urticaria, pruritus, flushing: swollen, lips or tongue or uvula hypotension) 

 - Respiratory - wheeze, stridor, SOB 

 - Cardiovascular - hypotension, collapse, incontinence 

 - GI – abdo pains, vomiting or diarrhoea 

 3) Reduced BP (systolic) acutely following known allergen exposure 

>30% reduction  and < 90 for adult 



Anaphylaxis Epidemiology 

•  Incidence 10-50 per 100,00 person-years 

•  Lifetime prevalence ~0.005% 

•  Fatality of 

–  2 per million USA 

–  0.66 per million Australia 

–  0.33 per million UK 

•  Variability in cause related deaths 

–  Food induced deaths-Females 10-35 

–  Insect deaths – 95% in males 

–  Drug induced – gender neutral but >50 year 



Anaphylaxis Epidemiology 

•  In children (Paed A&E) 

–  86% Food (Peanuts) 

–  Medications 

–  Stings 

•  In adults 

–  Medications 

–  Stings 

–  Diagnostic agents 

•  Fatal Anaphylaxis in UK was due to 

–  Medication (44%) 

–  Food 31% 

–  Insect 23% 

•  Emerging 

–  OSCS  

–  Biologicals* 



Anaphylaxis Symptoms 
Frequency of presenting symptoms 



Diagnosis of Anaphylaxis 



Diff Diagnosis of Anaphylaxis 



Endotypes of Anaphylaxis 
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Causes of Anaphylaxis 



Mediators of Anaphylaxis 
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Anaphylaxis Pathogenesis 



Patient Factors in Anaphylaxis 



Management following Anaphylaxis 



Adrenaline, Adrenaline and Education 



Adrenaline Pens -Discussion 

• Who 

• When 

• Why 

• Which 

• How many 

• How much 

• How long 
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Food allergy is appropriate when immunological mechanisms  
have been demonstrated 
All other reactions are non allergic Food Hypersensitivity 

i.e. Lactase def     Vasoactive amine        Additives 

Food Allergy 



Overview of Food allergy problem 

•  6-8% of children have a food allergy in the first 
3 years of life 

•   2-4% of adults have food allergy 

•  85% of children outgrow food allergy in the 
first 5-10 years of life 



Types of IgE mediated Food allergy 

• Class 1 Food allergy 

–  Sensitisation to Food allergens through the Intestinal 
tract, typically to stable proteins 

– Egg Allergy 
– Milk Allergy 
– Peanut Allergy 

• Class 2 Food allergy 

–  Sensitisation to Food allergens as a consequence of 
sensitisation through the Respiratory tract 

– Fruit Allergy 
– Hazelnut Allergy 
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EU Directive 2003/89/EC for labelling 
of foods 

•  Celery 

•  Cereals containing gluten 

•  Crustaceans 

•  Eggs 

•  Fish 

•  Milk 

•  Mustard 

•  Nuts (Almonds, Hazelnuts, Walnuts, Cashews, Pecan, Brazil, 
Pistachio, Macadamia and Queensland nuts) 

•  Peanuts 

•  Soya 

•  Sesame Seed 

•  (Sulphur dioxide and sulphites) 



Insect Allergy 

•  Stinging insects belong 
to the order 
hymenoptera 

•  The sting is only carried 
by female insects  

•  They tend to sting only 
in defence 

•  Apids (‘Bees’) have a 
barbed sting and die 
after stinging 

•  Vespids (‘Wasps’) may 
sting repeatedly 



Hymenoptera Insects  

•  Apids 

•  Domestic honeybees are 
relatively docile 

•  The majority of stings occur 
in Beekeepers 

•  ‘Killer bees’ are African-
European’ hybrids that 
escaped in to the wild in 
Brazil 

–  They have a tendency to 
swarm and sting in large 
numbers with little 
provocation 

•  Bumblebees do not usually 
sting and show very limited 
cross reactivity to honeybee 
sting reactions 

•  Vespids 

•  These are scavengers of food 

•  Yellow jackets (‘UK wasps’) 
are highly aggressive 
{Vespula germanica} 

•  Yellow and White faced 
hornets are present in the 
North America and are 
nesting Yellow jackets. 

•  True Hornets (Vespa genus) 
include the European Hornet 
(Vespa crabro) 

•  Paper wasps have a distinctive 
‘wasp waist’ and dandling 
legs 



Vasoactive Amines 

–  Histamine, Dopamine, noradrenaline, acetylcholine and kinins 

•  Allergens 

–  Phospholipase  A is the major allergen in Honeybee venom 

–  Antigen -5 is the major allergen in Vespid venom 

•  Cross reactivity of venom components 

–  Within the Apid family there is limited cross reactivity 

–  Within the Vespid family there is extensive cross reactivity 

–  Between different families there is limited cross allergenicity 

•  Mortality    

–  5 /year  1 per 10 million annually 

•  Lethality    

–  1 fatality in every 100,000 insect sting allergic patients per year 

•  Commercial venoms 

–  Protein extracts from honeybee, yellow jacket or mixed Vespula 

–  Honeybee venoms are standardised against Phospholipase A 

–  Vespid venoms are standardised against hyaluronidase 

–  The standard dose is 100ug of each venom, equivalent to the protein content of 
2-4 stings ( Honeybees consistently @ 50ug, with vespids at 2-20ug/sting) 

Hymenoptera Insects  



Drug Allergy 

Neuromuscular blockers  Hypnotics  
Suxamethonium  Propofol 
Atracurium  Midazolam  
Mivacurium  Colloids  
Rocuronium Gelofusin  
Vecuronium  Opioids  
Antibiotics  Fentanyl 
Penicillin Miscellaneous  
Amoxycillin  Chlorhexidine  
Cephalosporins  Lignocaine  
Quinolones  Betadine  



Diverse Drivers of  
Perioperative Anaphylaxis 
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Unusual Causes of 
Unexplained Anaphylaxis 
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• Mast Cell Activation Disorders 

–  No evidence of mastocytosis but minor criteria 

–  Symptoms typical  of those produced by mast cell 
degranulation 

–  Substantial increase in mast cell mediators within 4 
hours of anaphylactic event (20% increase +2ng/ml) 

–  Response to agents that attenuate mast cell mediator 
effects on target organs  

• Mastocytosis 

–   A clonal population of mast cells often with a  816A>V 
pathogenic variant in the cKIT receptor 



Mast Cell is switched on with cKIT variant 
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Mast Cell Activation Syndromes 

27 



Unusual Causes of 
Unexplained Anaphylaxis 

28 

• Galactose-α-­‐1,3-­‐galactose	
  (α-­‐gal) 

–  Anaphylaxis triggered by food or drugs through 
the same pathway 

– Oligosacharide that is a blood group antigen 
–  IgE antibodies first identified in the context of 

Cetuximab , a monoclonal antibody for treating Colon 
cancer, with first dose anaphylaxis . 

– Cetuximab anaphylaxis was geographically distinct in 
US and only with one companies product. 

– Hypersensitivity was common in areas where tick bite 
allergy was present due to a cross reaction between 
oligosaccharide on tick and the manufacturing process 
of Cetuximab. 



Unusual Causes of 
Unexplained Anaphylaxis 
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• Galactose-α-­‐1,3-­‐galactose	
  (α-­‐gal) 

–  Extension to Food 

–  α-­‐gal	
  is	
  expressed	
  in	
  non-­‐primate	
  mammalian	
  meat	
  
–  Studies	
  in	
  2009	
  iden=fied	
  that	
  unexplained	
  anaphylaxis	
  to	
  beef,	
  
lamb	
  ad	
  pork	
  was	
  associated	
  with	
  IgE	
  to	
  α-­‐gal.	
  

–  Unusually	
  the	
  anaphylaxis	
  episodes	
  began	
  up	
  to	
  6	
  hour	
  aJer	
  the	
  
inges=on	
  of	
  the	
  food 

 
–  Tick Causation 

–  The Lone Star tick was implicated in the US and other 
tick in different parts of the world 

–  Serum specific IgE test now available  



Unusual Causes of 
Unexplained Anaphylaxis 
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•  Exercise Associated Disorders 

–  Exercise–induced anaphylaxis (EIA) 

–  Recognised in early 1980’s with presentations of 
flushing, urticarial, progressing to angioedema. 

–  Settles with reduced exercise 
– May be premedicated 

–  Food-dependent exercise-induced anaphylaxis 
(FDEIA) 

–  The above only in the presence of certain foods 
typically ingested within 4 hours of exercise 

– Many foods implicated including Wheat, shellfish and 
nuts 



Unusual Causes of 
Unexplained Anaphylaxis 
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•  Exercise Associated Disorder 

–  Food-dependent exercise-induced anaphylaxis 
(FDEIA) 

–  This disorder can be influenced by the concomitant usage 
of NSAID or alcohol, which affect allergen absorption 

–  Similarly they may synergise with exercise to lower 
activation threshold for  sensitised mast cells 

– Wheat Dependent EIA is most commonly described FDEIA 
–  This is secondary to a protein component of gluten known 

as Omega-5 gliadin 
– Can be diagnosed by SPT to high gluten flour or by 

specific IgE testing to omega-5 gliadin 
– Newer concepts of Food allergy have considered WDEIA as 

a form of ‘augmentation factor-triggered food allergy’   



Guideline on Management 

•  4 Quality statements 

•  Referral to Specialist Allergy 
services after emergency 
treatment 

•  Education in adrenaline auto-
injector use 

•  Specialist assessment for 
Venom Immunotherapy 

•  Ongoing training in 
adrenaline auto-injector use  
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Summary – Key Points 

• Anaphylaxis is the most severe of the allergic 
reactions 

• Acute management and treatment depends on 
early recognition and prompt use of 
epinephrine 

• Common triggers include food, venoms, 
drugs and exercise with ~30% idiopathic 

• Diagnosis relies on skin testing, IgE 
measurement, food and drug testing  
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