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more than 2 fold  increase in anaphylaxis 
incidence between 2009 and 2019

Hei p. Increasing incidence of anaphylaxis in Hong 
Kong …. Clin Transl Allergy  2020

anaphylaxis



Corradono V. Anaphylaxis guidance 2020. WAO Journal 2020

Cause: Mast cell related G 
protein coupled Recep

Non IgE mediated anaphylaxis:
• Anaphylotoxin,C3a- C5a 
• contact 
• coagulation system
• IgG:   Opoid- ethanol- Exercise

Idiopathic anaphylaxis: 
6.5%- 35% 

( mastocytosis- urticaria 
pigmentosa

Mast cell disease)
Or 

allergen previously 
unrecognized(αGal)



Test: regarding common cause in 
the region & age : Food – insect 
venom- drugs

• Children : hen’s egg- CM- -wheat-
peanut

• Tree nut- shellfish- sesame-

• Korea: buckwheat-

• Mite ingestion : oral mite anaphylaxis

• Venom : bee - wasp- red ant

• Drugs : antibiotics*- NSAIDs -
biologics- chemotherapy-
chlorohexidine- PEG- methylcellulose

• Latex- RCM- medical dye- thiopental

• seminal fluid-

Corradono V. Anaphylaxis guidance 2020. WAO Journal 2020

Cause



Cofactors in Anaphylaxis

: effect on severity & outcome

1) Endogenous : mastocytosis -
unstable asthma-

hormones: premenstrual 

2) Exogenous : exercise –
infection- sleep deprivation-
alcohol-

medication(ACEI-β blocker)

• Some triggers have delay 
onset : α galactose

Corradono V. Anaphylaxis guidance 2020. WAO Journal 2020



Anaphylaxis
Etiology

• Drug : the most common cause of fatal anaphylaxis: 0.5/1000000

• Non-food anaphylaxis :death 1%

• antibiotics* or any parental drug

• radiocontrast material, anestasia agent ,chemotherapy, biologic 

agent 

• Corradono V. Anaphylaxis guidance 2020. WAO Journal 2020



- food allergy: 4% in children, 1% in adult 
Peanut ,shellfish, fish, cow’ milk, egg

- Delay anaphylaxis( 4- 12 hrs), in area of North America, star tick 
is endemic is related to sensitization to galactose alpha 
galactose( α Gal)

-food anaphylaxis in 0.05- 0.35/100 person in year
- Death 1/100000 to 1/1000000 

but 1% in documented food anaphylaxis

Anaphylaxis, Etiology



• - primary cause of fatal anaphylaxis 
-systemic anaphylaxis to venom 0.5- 3.3% 

-1/100000 of  all fatal sting 

- 10% of patient anaphylaxis to venom : underlying mast 
cell disease

Venom Anaphylaxis



- Was common in 1980 -1990 

- natural rubber latex (NRL)

- spina bifida -catheter –healthcare

- 30 to 50% sensitize to NRL, also sensitize to fruit (banana-
Kiwi- avocado):  latex fruit syndrome : cross reaction to latex 
allergen (Hev b2- Hev b6…..)

prevention:  low protein allergen latex glove or non-latex 
glove : sensitization decrease 50% 

Latex Anaphylaxis



• seminal fluid : in sensitized women

Treatment : graded intra vaginal desensitization

Anaphylaxis, etiology



Intravenous 
contrast Media 

Anaphylaxis

• 1- Direct mast cell stimulation

• 2- sIgE to contrast is found

• Decreased in recent year : 

- low osmolality contrast,

- gadolinium

• In mild to moderate reaction 
prevention by corticosteroid and 
antiH1   ?

•



Anaphylaxis, 
Allergens specific 
immunotherapy

• overall risk of systemic reaction 
for each injection 0.2% 

• Mild



Physical Triggers &
Anaphylaxis

• Cold urticaria:  anaphylaxis: immersion in cold water

• severe cholinergic urticaria : extreme heat 

• solar Urticaria : sunlight 

• exercise-induced anaphylaxis : after ingestion of allergic 
food :within 4 hours (food associated exercise-induced 
anaphylaxis)

Wheat- grain –nut- shellfish or any foods

• exercise as well as alcohol , NSAID : increase Gut 
permeability to allergen

• NSAID : mast sell degranulation



Idiopathic anaphylaxis

• Anaphylaxis diagnosis of exclusion

• Require extensive evaluation 

• Extend of symptom : angioedema to generalized symp.: 

• Frequency: 2 episodes in 2 months or 6 in a year: frequent

• Sever :  need prednisolone as maintenance

• cause : mast cell releasibility related to activated T cell

• 40% of idiopathic anaphylaxis : mast cell disease like 
mastocytosis



• in 2011- 2017:  84% of anaphylaxis in 
emergency department:  food induce 

• peanut decrease but  tree nut increased
• health interest–
• cross reaction 
• unknown anaphylaxis may 
be due to Cross  reaction

Miles B. Rate of anaphylaxis for the most 

common food allergy. J allergy  immunol practice 2020



• Exercise-induced anaphylaxis :2.4- 5% of all anaphylaxis 
• running –biking- dancing -sexual intercourse 

• 4 types:
• 1- food independent E induced anaphylaxis(FIEIA) ,no food ,only sport 

• 2- food dependent E induced anaphylaxis with IgE sensitivity (FDEIA IgE)
food + exercise - 4 to 6 hours postprandial – Wheat* is more common- gliadin

shellfish , tomato, corn ,almond, soy, Rye, bee pollen, mite contaminated flour 
• prick and prick test: when SPT is negative

• 3- food dependent exercise-induced anaphylaxis without IgE sensitivity: 
rare-- 4 to 6 hours postprandial 

• 4- Drug dependent exercise-induced anaphylaxis (DDEIA) : NSAID-ASA-
cephalosporin- butyrate(energizer)

Galler M. clinical management of exercise-induced anaphylaxis and cholinergic urticaria  allerg clini immunol
.2020



• food dependent E induced anaphylaxis with IgE sensitivity (FDEIA IgE)
• Wheat is more common- gliadin
• Wheat dependent exercise-induced anaphylaxis (WDEIA):
• WDEIA : dx is difficult 
• because provocation in 60% is positive,  
• 30 % tests with commercial extract
• exercise is not absolute necessary, but exercise:  lower the threshold
• May be at rest
• E  is a Co-trigger instead of trigger
• Aspirin and alcohol may be a co-trigger , if large amount of wheat 

ingested 
• Physician are unaware of this condition

WDEIA



• Cholinergic Urticaria: 0.5% in g.p.

• 6 to 13% in adult, 19% in children 

• small lesion  or may be large 

• : 3% of anaphylaxis 

• death is reported to a teenage after eating 
peanut

• should stop immediately sport :urticaria

• natural history : EIA :1/2 improved in 10-years 





• Exercise-induced anaphylaxis
Differential diagnosis

- cholinergic urticaria 
- indolent systemic mastocytosis
- mast cell activation 
- arrhythmia 
- hypertrophic cardiomyopathy 
- vocal cord dysfunction 
- laryngomalacia 
- exercise  associated  GE reflux 
- exercise-induced asthma 
- idiopathic anaphylaxis



Food induced anaphylaxis

pathogenesis 

• Exercise:  divert blood from mesenter. to 

muscles; plasma osmolarity – change PH : 

allergen absorption 

• Exercise:  divert blood from mesenter. to 

muscles; plasma osmolarity – change PH : 

allergen absorption 

• enzyme and cytokine enhance immunogenicity of 

food allergen

• NSAID : intestinal permeability : promote food 

absorption

• H2 antagonist : interfere food digestion 



• Dust mite ingestion associated exercise-induced anaphylaxis

• Syncope 1/3,  laryngeal oedema in 2/3 
- post prandial in 54% 
- Drug dependent 13%



-
recommend 
- EIAs become stable –
- avoidance exercise for 2-6 hrs after feeding 
- not use trigger foods
- no exercise, when high pollen or mold
- no exercise  in cool, warm, humid weather 
- no exercise 4 hours after allergen, 
immunotherapy ,NSAID , aspirin

- omalizumab prevent exercise-induced 
anaphylaxis



EIA:   Diagnosis
- running 30 minutes on treadmill, 
if negative does not R/O

Treatment
AH-
auto-injector epinephrine –
no AH2-
wear bracelet –
- immediate stop Exercise, when urticaria
- po cromolyn sodium 
misoprostol-
- ketotifen (prophylaxis)
- Omalizumab in refractory type



In cholinergic Urticaria: provocation 
intradermal injection of methacholine 
0.01 mg in in salin,0.1 ml :
satellite wheal 
(in 1 /3 of patients :poor -ve p value)

- small 
- during exercise or passive warming 
(core temperature rising less than 1C) 
shower, heavy clots, spicy food, 
emotion,
- angioedema-- trunk

- Cryocholinergic A: 
exercise in cold weather 
or swimming in cold water



• 2 types   Autologous Rx :   serum         sweat 

+ve -ve

-ve +ve

• The role of sweating

• Anaphylaxis with cholinergic U has been reported 

• Tx ; AH1 - Omalizumab

Cholinergic Urticaria









Infant ; can’t describe
Young;  high risk behavior
Labor : medication
Old: fatality -medication









Vaccine Allergy



Vaccine allergy

•Anaphylaxis 1/100000 to 1/ 1000000 

•Gelatin or vaccine protein 

• Egg allergy : Egg Yolk in influenza vaccine: 
no anaphylaxis even in highly sensitized 
patients to egg



Anaphylaxis,  covid-19 vaccine
• CDC guideline , December : vaccine adverse event reporting 

system

• information sheet at the time of vaccine

• CDC contraindication &  precaution to mRNA covid-19 vaccine

recommendation of both Pfizer-Biontech and Modena 

• Definition : immediate allergic reaction (urticaria – angioedema) -
respiratory distress (wheeze- stridor) or anaphylaxis within few 
hours

• Contraindication:  severe allergic reaction or immediate Rx to 
previous dose or component

• persons with an immediate allergic reaction to the first dose 
should not received their second or any other mRNA vaccine 

• Allergist consultation 















• Pfizer Bion. Day of 0-21, 95% ,>16-year old 

• Maderna :0-28 days, 94%,> 18 year 

• small number systemic reaction during 7-days,less than 2% : 

3.8% fatigue, 2% headache (the same as placebo)

• hypersensitivity reaction:  0.63% Pfizer, 1.5% moderna in 
participant (he same as in placebo) 

• in clinical trial; severe allergic reaction to vaccine & components 
were excluded

• in Moderna:  3 events of lip & face swelling, 1-2 days later( dermal 
filler)

no anaphylaxis or severe hypersensitivity reaction

Anaphylaxis covid-19 vaccine



• Do not administrate Pfizer vaccine to known history of 
severe allergic reaction to vaccine component

• subsequently; advised all patient, regardless of allergic 
history should be observed for 15 minutes

• then; any persons have had severe allergic reaction to 
injection discuss the risk with doctors and be 30-minute in 
the clinic

• if anaphylaxis to first dose, no second dose

• reported cases 10 /2000000 

• Treat immediately

Anaphylaxis covid-19 vaccine



• Vaccine Allergy, influenza v. 1.35 /1000000 

• active -inactive gradient or excipient( egg -gelatin –formaldehyde-
Neomycin)

• excipient :strong immune response

contamination of bacteria decline 

help to transport and storage

- A major cause of allergy 

- Poly ethylene glycol (PEG)  & polysorbate : water solubility 

- PEG: no previously in V.  But polysorbate was an allergic cause in V. 
before

- Pfizer and moderna have PEG/  AstraZeneca has polysorbate

- Many FDA-approved drugs and cream  contain PEG

Anaphylaxis covid-19 vaccine



• Poly ethylene glycol , PEG: laxative bowel preparation for 
colonoscopy 

• improve therapeutic  activity of some medication 

• cross reaction between PEG and polysorbate

• polysorbate in vaccine & some drug

Anaphylaxis,  covid-19 vaccine



• PEG in CS- processed food- cosmetics 

• Polysorbate ( vitamins- vaccine- anticancer- oint- tab –

70% of biologics)

• 70% of patients received  PEG , have PEG Ab

• In general population; 5 -9% IgG & 0.1%:PEG IgE

• PEG Ig M & Ig G : complement activation related pseudo 
allergy

• 4-8 cases/year :  anaphylaxis  during colonoscopy

• Infection- tissue injury : Ca3, Ca5  : anaphylatoxin

• Vasovagal symptoms

Anaphylaxis covid-19 vaccine



• Diagnosis of anaphylaxis from vasovagal 

• Treatment of anaphylaxis :epinephrine, antihistamine

• Allergy : high-risk vaccination 

• 80%: local Rx; 

• Person large local reaction;  do not preclude from the vaccine again

• No NSAIDs for fever

Anaphylaxis,  covid-19 vaccine



Four screening questions are presented to patients 
prior to the initial vaccination assess risk

• : 1. Do you have a history of a severe allergic reaction to an injectable 
medication (intravenous, intramuscular, or subcutaneous)?

• 2. Do you have a history of a severe allergic reaction to a prior vaccine? 

• 3. Do you have a history of a severe allergic reaction to another allergen 
(e.g., food, venom, or latex)? 

• 4. Do you have a history of a severe allergic reaction to polyethylene glycol 
(PEG), a polysorbate or polyoxyl 35 castor oil (e.g. paclitaxel) containing 
injectable or vaccine?



• If the answer is “no” to all four questions, :“lower risk” &receive the vaccine 
under usual conditions with 15-minute observation period.

• If the answer to question #1, #2 or #3 is “yes,” :“medium risk” and require a 
30- minute observation period. 

• if “yes” for #1 and #2, specific investigation as to the specific injectable 
products and vaccines should be pursued to determine if these products 
could have contained high molecular weight PEG, polysorbate or polyoxyl 35 
(e.g. paclitaxel). 

• If the answer to question #4 is “yes,” : “higher risk,” : evaluation with an 
allergist for expanded skin testing using non-irritating skin testing 
concentrations 

• If skin testing to PEG is positive: is not a candidate for the Pfizer-BioNTech or 
Moderna COVID-19 vaccines, SPT to polysorbate 20 and 80 become 
important with regards to the safety of future SARS-CoV-2 vaccines in 
development.

• If skin testing to PEG is negative, vaccination with the Pfizer-BioNTech or 
Moderna COVID-19 vaccines could proceed with 30 minutes of observation



• Allergist ,specialized skin testing : risk :for future SARS-19 CoV-2 vaccine 

• Antihistamines do not prevent anaphylaxis & mask cutaneous symptoms : delay in Tx 

, No antihistamine pretreatment at this time. 

• If anaphylaxis to the first dose, an allergist expanded skin testing : before vaccine 
rechallenge 

• No data on the safety of the second vaccine after anaphylaxis to the first dose.

• The vaccines with more experience, split dose challenges (e.g. 10-25% of dose followed 30 
minutes later by remaining 75-90% dose)

• . No vaccine skin testing at this time due to

limited vaccine supply,

lack of information on sensitivity or specificity,

and unclear safety of skin testing to these

Banerji A. mRNA Vaccines to Prevent COVID-19 Disease and Reported Allergic Reactions: Current 2 Evidence and Approach. 



Sever , immediate Rx to 
mRNA vaccine or PEG or 
polysorbate or component

Hx immediate RX to vaccine 
or injectable therapy, other 
than PEG.. Because they 
are contraindicated
Risk assesment

Hx of allergy non related to vaccine 
and components like oral 
medication- egg- pet-venom
Family hx
15 min for all
30 min for hx of anaphylaxis for other 
reasons



Consideration 
risk of Co-19 

vaccine 
in person with 

precaution

-Risk of exposure: residence in a setting like 
long term facility- occupation

- Risk of sever disease or death due to Covid-19

(age- underlying disease)

- Previous infection with SARAS-C0v19

vaccination is recommended for persons with 
a hx of infection but persons with precaution 
to vaccination, may defer vaccination until 
further information

Unknown risk of anaphylaxis following Cov-19 
vaccine with hx of an immediate allergic Rx to 
other vaccine or injectable therapies

Ability of patients to be vaccinated in a setting 
of anaphylaxis Tx



Neither contraindication nor precaution
COV-19 vaccine

Hx of allergic Rx not related to vaccine,
injectable therapies*, 

components* of mRNA vaccine or polysorbate*: like :     
foods- pet- venom- environment- oral medical- Latex- egg-
Gelatin















Diagnostic test

in
Anaphylaxis



• Serum tryptase: 15 min to 3 hrs peak

• serum tryptase : in mast cell and lesser in Basophil: marker of anaphylaxis

• Elevated level: support diagnosis; normal level do not exclude 

• unable to detect all anaphylaxis 

• 3% of all countries

• skin test (food- aeroallergen- venom- drugs)

• serum IgE

• provocation test (food –drugs)

• Basophil activation test, Cellular allergen stimulation test 

• 24-hours urinary histamine metabolite ( N metal histamine)

La b
Anaphylaxis



• Shortly after onset of anaphylaxis : plasma , urine histamine 
and serum tryptase

• Histamine : 5 -10 minutes - remain 30-minutes

• urinary histamine metabolite : longer period : may be useful 

• Serum tryptase 1 – 2 hours maximum , remain 3 hours ( venom 
not food allergy )

• histamine level correlated better with clinical sign 

• CD63 & 230  on basophil- PG D2- PAF

• carcinoid syndrome or Pheo: serum or urinary serotonin&  
catecholamine metabolite(VMA- metanephrine)

Diagnostic test



• Determination the causes of anaphylaxis 

• inciting agent: sIgE – prick test, In vitro 

• Skin prick test : 6 wks later, in (anesthesia- venom) may no delay

• Drug test 

• Pathology:  microscopy : respiratory tract finding : laryngeal 
oedema - - Cardiovascular collapse : atherosclerosis

• Death:  comorbid disease ,upper airway edema , Eosinophil and 
mast cell in spleen, only one urticaria

• Death during  the last two decades : tryptase and sIgE up to 5-days 
after death : there this significant portion of sudden death : 
anaphylaxis



WAO- FOOD Allergy anaphylaxis network FAAN-
national institute of allergy and infectious disease 
NIAID

• Biomarker in diagnosis of anaphylaxis 

• 37 patients anaphylaxis & non- anaphylaxis 

• 26 potential biomarkers , 

• median age 38 years old 

• the most common cause:  food allergy 43.5% -
medication 17.4% -venom 8.7% - contrast material 
8.7%- unknown 21%. 

• Prior anaphylaxis 52%

Dass C. characterization of serum biomarkers during anaphylaxis in emergency 
department. J allergy Clin immunol . Oct 2020

anaphylaxis







-IL6 & IL10 ; increase-
-IL5-16-17-21-31-33-IFN𝜸, decrease
-IL-6;  pro-inflammatory –
acute phase reactant( erythema-
decrease BP- longer duration of 
symptoms)

-IL-10 immune regulatory, 
modulate allergic reaction, could 
be useful in all allergies

anaphylaxis

Dass C. characterization of serum biomarkers during 
anaphylaxis in emergency department. J allergy Clin immunol . 
Oct 2020



با آرزوی 
تندرستی و 

.شادمانی
سپاس


