COVID-19 vaccine-associated anaphylaxis
Summary for physicians of “COVID-19 vaccine-associated anaphylaxis:
Statement of the WAO Anaphylaxis Committee” (Turner P et al, World Allergy Organ J, 2021)
A resource of the WAO COVID-19 Task Force and WAO Anaphylaxis Committee
Vaccines against COVID-19 are essential to control the current pandemic. Vaccines often have side
effects; however, most of these are not allergic. Anaphylaxis after vaccination is uncommon, occurring
with less than 1 per million doses for most vaccines.1 Current data suggest approximately 1:200,000
doses of the Pfizer-BioNTech COVID-19 vaccine, and 1:360,000 of the Moderna vaccine2 may be
associated with anaphylaxis (Table 1).3
Allergic reactions to vaccines are usually due to inactive components in the vaccine (such as adjuvants,
preservatives, and antibiotics), rather than to the active ingredient.4 The Pfizer-BioNTech and Moderna
vaccines contain novel lipid nanoparticles, which are attached to a compound called polyethylene glycol.
The polyethylene glycol performs an important function: it increases the vaccine’s water-solubility,
prevents degradation of the active mRNA, and boosts the effectiveness of the vaccine.
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Polyethylene glycol (abbreviated to PEG2000) is a polyether compound that is widely used in medical,
cosmetic, and household products as well as in a variety of industrial processes.5 PEG allergy is very
uncommon; however, there are some case reports of immediate type allergy to PEGs.5,6





The mechanism(s) that underlie PEG allergy are unclear.
Healthcare workers may have a higher rate of PEG-sensitization compared to the general
population; thus, the prioritization of healthcare workers for vaccination might have contributed
to the higher-than-expected rate of anaphylaxis to the Pfizer-BioNTech and Moderna vaccines
reported to date.
The relevance of PEG allergy to the increased rate of anaphylaxis with the Pfizer-BioNTech or
Moderna vaccines is currently unclear.

Some of the current non-mRNA-based COVID vaccines contain polysorbate 80 (Table 1). This is a
substance with similar properties to PEG (it is made from PEG) but is much smaller and thus less likely to
trigger an allergic reaction. There is little information on whether people with allergy to PEG will be
allergic to polysorbate 80; however, it is known that most patients with PEG allergy tolerate the influenza
vaccine, which contains polysorbate 80 as an important ingredient.
World Allergy Organization (WAO) urges doctors to follow local policy in terms of indications and contraindications for vaccines against COVID-19. We suggest an outline for possible precautions depending on
the individual patient’s history. (Table 2) Most anaphylaxis episodes have occurred within 15-30 minutes
of vaccination and responded to epinephrine (adrenaline).6 Staff in all vaccination settings should be
familiar with the new World Allergy Organization Anaphylaxis Guidance 2020, published in the World
Allergy Organization Journal.7 They should be trained in the management of anaphylaxis and have the
necessary equipment available to manage it.
After a suspected reaction to a vaccine, it is critically important to take a blood sample for evaluation of
mast cell tryptase. Mast cell tryptase will be raised with anaphylaxis, but normal with other causes of
reactions that could easily be confused for an allergic reaction. A blood sample should be taken 0.5-2
hours after a reaction7 and repeated at least 24 hours after complete resolution of symptoms.
The investigation of potential PEG-allergy is complicated, and skin testing (both skin prick testing and
intradermal testing) has been associated with systemic reactions, including anaphylaxis.8 Evaluation
should therefore only be performed by those with the relevant expertise and in the appropriate setting.
Because the incidence of anaphylaxis to vaccines is so small, gathering accurate data requires a
coordinated approach. WAO, in conjunction with Imperial College London and the Network for Online
Registration of Anaphylaxis (NORA), has established a global online system for healthcare professionals
throughout the world to register potential cases of anaphylaxis and allergic reactions to the different
COVID-19 vaccines. Access the registry system at: https://cutt.ly/wao-covid. The data gathered through
this database will be made available via the WAO and NORA websites.

Table 2. Schema for contra-indications and precautions when considering vaccination for COVID-19.3

(Adapted from CDC: Appendix A: Triage of persons presenting for mRNA COVID-19 vaccination (in Turner P et al 20213)
https://www.cdc.gov/vaccines/covid-19/info-by-product/clinical-considerations.html
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