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Epidemiology 

•  Estimates of allergic reactions to vaccines including 
immediate hypersensitivity reactions, range from 1 in 50,000 
to 1 in 1,000,000 doses  

•  Anaphylaxis: estimated 1 per 100,000 to 1 per 1,000,000 
doses for most commonly administered vaccines  

•  Rates mostly from paediatric studies (childhood 
immunizations) 

•  True rate of allergic reactions is unknown because most 
reactions are not reported. 
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Classification (ICON 2016) 

•  Immediate non-allergic reactions 
–  Local, injection site reactions (swelling, redness, and/or 

soreness) and constitutional symptoms, especially fever 
(common) 

•  Immediate allergic reactions 
–  Limited: e.g. bronchoconstriction, rhinoconjunctivitis, 

gastrointestinal symptoms, generalized urticaria and/or 
angioedema; onset within minutes-4 hours 

–  Anaphylaxis 
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Tryptase and Histamine Dynamics 

•  Tryptase levels provide a more precise measure of 
involvement of mast cells than clinical presentation1 

•  Total serum tryptase may remain elevated acutely for  6+ 
hours2 

–  Peaks at 1 hour: obtain blood sample within 3 hours 

•  Normal serum tryptase value is <10 ng/mL; the higher the 
value, the higher the sensitivity3 

•  Positive predictive value of serum tryptase can be 92.6%3 

–  Negative predictive value is only 52% 

•  Plasma histamine begins to rise within 5 minutes but 
remains elevated for 30 to 60 minutes4 

–  Because of longer half-life, serum tryptase is preferred 
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Action of Epinephrine 

↑ Vasoconstriction 
↑ Peripheral vascular  
resistance 
↑ Heart rate 
↓ Mucosal edema 

↓ Insulin release 
 

↑ Inotropy 
↑ Chronotropy 

↑ Bronchodilation 
↑ Vasodilation 
↑ Glycogenolysis 
↓ Mediator release 

α1-adrenergic 
receptor 

α2-adrenergic 
receptor 

β1-adrenergic 
receptor 

β2-adrenergic 
receptor 

Epinephrine 



Respond Quickly! 
•  Administer epinephrine quickly 
•  Activate EMS – 911 
•  Then, call emergency contacts 



Adrenaline auto-injector world 
wide availability	


Area Country EpiPen/ 
Fastjekt Anapen Twinject 

Europe 

Austria O O 
Germany O O 
Hungary O O 
Netherlands O O 
Poland O O 
Portugal O O 
Sweden O O 
Switzerland O O 
Belgium O 
Czech 
Republic O 

Denmark O 
Finland O 
Italy O 
Luxemburg O 
Norway O 
Slovakia O 
Slovenia O 
Spain O 
UK O 
France O 
Greece O 

Area Country EpiPen/ 
Fastjekt Anapen Twinject 

North 
America 

USA O O 
Canada O 

South 
America 

Argentina O 
Chile O 

Africa and 
Middle 
East 

Israel O 

South Africa O 

Asia 

Japan O 
Malaysia O 
Singapore O 
Thailand O 

Oceania 
Australia O O 
New Zealand O 
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17 
Chung EH. Clin Exp Vaccine Res 2014;3(1):50-7 



Vaccine Components 
Excipients 
•  Preservatives, to prevent contamination e.g. thimerosal  
•  Adjuvants, to help stimulate a stronger immune response e.g. 

aluminum salts  
•  Stabilizers, to keep the vaccine potent during transportation and 

storage e.g. sugars or gelatin  
 
Residual trace amounts of materials used during the manufacturing 
process and removed  
•  Cell culture materials, used to grow the vaccine antigens e.g. egg 

protein, various culture media  
•  Inactivating ingredients, used to kill viruses or inactivate toxins 

e.g. formaldehyde.  
•  Antibiotics, used to prevent contamination by bacteria e.g. 

neomycin.  
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Vaccine Immune Mediated Reactions 
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Minutes to <4 hours 

48-72 hours, rare 



Vaccine Immune Mediated Reactions 

•  Self-reactive antibodies, created by molecular mimicry between 
the vaccine antigen and endogenous epitope 

•  Idiopathic thrombocytopenic purpura: 1 in 30,000 for measles, 
mumps, and rubella (MMR) vaccine 

•  Guillain-Barré syndrome (GBS) outbreak in 1976-1977 
•  Many people immunized with the swine influenza vaccine during the 

campaign period (approximately 0.04 per 100,000 vaccinations) 
developed GBS within 6 weeks following immunization 

•  Estimated rate of influenza vaccination-related GBS in Korea was 
reported to be 0-0.025 per 100,000 distributed doses which is 
considerably lower than 0.04 to less than one case per 100,000 
vaccinations reported in previous studies  

•  Strong epidemiological data of an association between swine flu 
vaccination and GBS, the biological mechanisms remain unknown 
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Gelatin 
•  Common cause of vaccine allergy 
•  Stabiliser 
•  When used in vaccines, gelatin is extensively cross-

reactive and is of bovine or porcine origin  
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Latex 

•  Latex, used to create a natural rubber latex and dry natural 
rubber, contains naturally occurring impurities 

•  Such impurities are often responsible for recipient allergic 
reactions 

•  Synthetic latex does not contain such impurities and 
therefore should be considered as an alternative when 
administering vaccinations 

•  Contact type allergy is more common than latex anaphylaxis 
•  Injection related latex allergies and anaphylaxis are thus 

very rare 
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COVID-19 Vaccines 
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COVID-19 Vaccines 
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COVID-19 Vaccine Anaphylaxis 

1.  Allergic reactions including anaphylaxis as defined by the Brighton 
Collaboration Working Group was used as part of the Vaccine 
Adverse Event Reporting System (VAERS) where based on 
spontaneous reporting, 21 cases of anaphylaxis after 1,893,360 
first doses of Pfizer-BioNTech (11.1 cases per million doses) were 
reported, with 71% of cases occurring within 15 minutes of 
vaccination. 

2.  During December 21, 2020-January 10, 2021, monitoring by the 
VAERS detected 10 cases of anaphylaxis after administration of a 
reported 4,041,396 first doses of Moderna COVID-19 vaccine (2.5 
cases per million doses administered. In 9 cases, onset occurred 
within 15 minutes of vaccination. No anaphylaxis-related deaths 
were reported. 
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Polyethylene-glycol (PEG) 
•  PEG is a hydrophilic polymer frequently used as an excipient 

in everyday products including medicines, cosmetics, or 
foods 

•  Increased number of allergic reactions to PEG (IgE and non-
IgE-mediated) 

•  Cross-reactivity Polysorbat 80 due to the shared chemical 
moiety: –(CH2-CH20)n 

•  Skin prick testing and intradermal testing with different 
dilutions of PEG, basophil activation test, oral provocation 
testing are recommended in suspected individuals 

•  No commercial specific IgE assays 
•  ** Oxford/Astra-Zeneca COVID-19 vaccine does not contain 

PEG 
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Current Recommendations 
US CDC UK APAAACI 

Severe allergic reaction to currently 
available mRNA COVID-19 vaccine 

Severe allergic reaction after 1st dose 
mRNA COVID-19 vaccine 

Non-severe immediate allergic reaction 
to currently available mRNA COVID-19 
vaccine e.g. hives, swelling, wheezing 
Non-severe immediate allergic reaction 
after 1st dose mRNA COVID-19 vaccine 

Previous allergic reaction to 
polyethylene glycol (PEG) or 
polysorbate 
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Current Recommendations 
US CDC UK APAAACI 

Immediate allergic reaction to other 
types of vaccines or injectable 

Anaphylaxis to other vaccines, drugs or 
food 

Allergies not related to vaccines or 
injectables e.g. food, pets, 
environmental, latex 
History of drug allergy/ 
hypersensitivity 

Family history of severe allergic 
reactions 
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Clinical Approach 
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Premedication for those with  
a h/o allergies	


30 min prior vaccination 
•  Hi antihistamine  
•  H2 antihistamine 
•  Montelukast 

For emergency in case of anaphylaxis 
•  Epipen on hand	
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Diagnostic Tests 
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Ø  Chlorpheniramine 4 mg x 10 tablets 

Ø Diphenhydramine 50 mg/ml injection x 2 vials 

Ø Salbutamol 0.5% respiratory solution x 10 ml x 2 units 

Ø  Prednisolone 20 mg tab x 10 tablets 

Ø  Epinephrine 1mg/ml injection x 5 vials 

Ø Hydrocortisone sodium succinate 100 mg injection x 2 
units. 

Healthcare Settings Vaccination 
Sites Anaphylaxis Kit	




Diagnostic Tests 
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Skin Tests 
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SPT 

IDT 
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