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• Vaccine allergy

• Differential diagnosis

• Treatment of  anaphylaxis

• Laboratory evaluation

• Rates of  anaphylaxis to the mRNA vaccines

• Potential allergenic components of  the mRNA vaccine

• PEG and polysorbate allergy

• Treatment algorithm for patients with potential allergic reaction to the vaccine or one of  its 
components





Vaccine Reactions

Immediate Reactions

- Often IgE-mechanism

- Usually within 0-30 minutes

- Re-exposure could result in more 

severe reaction

- Subsequent doses should be held

Delayed Reactions

• Non-IgE mechanism

• Immunologic and non-immunologic

• Hours to days after injection

• Often do NOT preclude future 

doses 



Delayed Reactions

• Fever

• Local reactions

• Swelling and redness

• Axillary lymphadenopathy

• Reported significantly later in mRNA vaccines 

• 1 weeks after vaccination

• Robust local humoral and cellular immune 
response

• Analgesic or antihistamine, avoid steroids

• Opposite arm for next injection 

• Serum sickness and serum sickness-like 
reactions

• Rash

• Fever

• Malaise

• Polyarthralgia and polyarthritis 

• Rare reactions

• Swelling at site of  dermal fillers (Moderna)

• Encephalopathy







Educate Patients

• Local (80-89% of  patients)

• Pain, swelling erythema at side of  injection

• Axillary lymphadenopathy 

• Systemic (55-83% of  patients)

• Fever/chills

• Fatigue

• Headache

• Myalgias/arthralgias



Immediate Reactions

• Usually within 0-30 minutes

• Skin (90%): 

• Flushing

• Hives 

• Angioedema 

• Respiratory:

• Voice change (laryngeal edema)

• Cough

• Wheeze 

• GI:

• Nausea

• Vomiting

• Diarrhea 

• Cardiovascular:

• Hypotension

• Syncope 



Hypersensitivity Rates

• 0.63% in the Pfizer-BioNTech

• 1.5% in the Moderna

• Anaphylaxis

• 0.00025%-0.0005% in post-licensure data 



Mimics of  Immediate (IgE-Mediated) 

Reactions

Vasovagal Reactions

• Pallor

• Bradycardia

• Hypotension

• Diaphoresis

• Nausea

• Vomiting

Anxiety-Related Symptoms
• Hypertension

• Tachycardia

• Vocal cord spasm

• Globus sensation

• Dyspnea

• Nausea

















Takeaways from Pfizer-BioNTech

• 11.1 cases of  anaphylaxis per million vaccinations

• Updated number closer to 5 per million

• 86% happened within 30 minutes

• 81% had history of  allergies or allergic reactions

• 30% of  general population has this….

• 90% of  the cases happened in women

• 64% of  the vaccine doses given to women











Takeaways from Moderna

• 2.5 cases of  anaphylaxis per million vaccinations 

• 9 of  10 cases happened within 30 minutes

• 9 of  10 cases had history of  allergies/allergic reactions

• 30% of  the general population has allergies though…

• 10 of  10 cases happened in woman

• 61% of  doses given to women 







Potential culprits

• Vaccine allergies are often due to excipients

• Latex

• Egg

• Gelatin 

• Casein

• Yeast

• ………….Polyethylene glycol (PEG)???

• ………….Complement activation???





Polyethylene Glycol (PEG)

• Lipids provide a nanoparticle carrier

• protective shield for the mRNA after injection

• Facilitate cellular uptake 

• Lipid nanoparticle (LNP) carrier

• Cationic lipids coating the polyanionic mRNA

• Zwitterionic lipids that mimic phospholipids of  the cell membrane

• Cholesterol stabilizes the lipid bilayer of  the LPN

• Polyethylene glycol (PEG)

• Polyether compound that improved the aqueous solubility of  LNP



PEG and Polysorbate Allergy

• PEG molecular weights (200 to 35,000 g/mol)

• PEG MW 3350-6000 frequently used as excipients in medications

• PEG allergy 

• Extremely rare

• May explain previously unexplained reactions to multiple unrelated medications

• PEG reactions appear to be molecular weight specific 

• PEG and Polysorbate are present in thousands of  medications

• Present in both mRNA vaccines

• May explain why patient are reacting to the first dose of  the COVID-19 vaccines



J Allergy Clin Immunol Pract 2019;7:1533-40



Case Report 1

• 57 yo male mechanic

• Colyte (PEG 3350) – severe itching throat, palate

• Meythlprednisolone acetate (PEG 3350) – hives, throat tightness, wheezing hypotension

• Moviprep (PEG 3350) – itching of  palate, throat, hives

• Gavilyte-G (PEG 3350) – itching, hives, syncope, hypotension

• Positive skin testing to PEG 3350

• Positive skin testing to Polysorbate 80

• Negative skin testing to PEG 300

• Tolerated oral challenge to PEG 300 



Case Report 2

• 51 yo mechanic (exposed to glycol-containing hydraulic fluids)

• PEG 3350 for colonoscopy – hypotension, flushed skin

• Epidural steroids injection, omnipaque and methylprednisolone acetate (PEG 3350) –

itchy, red, hypotensive, hoarseness

• Negative Skin test to PEG 3350

• Positive skin test to Polysorbate 80

• Failed oral challenge to PEG 3350 (spectacularly) 









• General population 

• 5% to 9% anti-PEG IgG

• 3% to 6% anti-PEG IgM

• 0.1% anti-PEG IgE

Zhou Z.H., Stone Jr., C.A., Jakubovic B., Phillips E.J., Sussman G., Park J. et al. Anti-PEG IgE in anaphylaxis associated with polyethylene glycol.

([published online ahead of print November 17, 2020]. J Allergy Clin Immunol Pract)https://doi.org/10.1016/j.jaip.2020.11.011

https://doi.org/10.1016/j.jaip.2020.11.011


Common Medications that Contain PEG

• Polyethylene glycol 3350 (Miralax)

• Cetirizine Methylprednisolone acetate 
(Depo-Medrol)

• Sumatriptan

• Aleve

• Fluoxetine 

• Nifedipine

• Xarelto

• Metoprolol

• Valsartan 

• Amoxicillin

• Famotidine

• Omeprazole

• Mupirocin

• Topical lidocaine



Polysorbate

• Found in both medications and 

vaccines

• Has also been associated with 

allergic reactions

• Given structure, potential for cross-

reactivity with PEG 



Common Medications Containing Polysorbate

• Amitriptyline

• Citalopram

• Kenalog-10,40

• Carvedilol

• Artificial tears

• Aspirin 

• Valacyclovir

• Pantoprazole

• Diltiazem ER

• Triamterene-HCTZ

• Amoxicillin-clavulanate

• Sulfamethoxazole-trimethoprim



Vaccines with polysorbate

• Influenza

• Flublok and Flubok quad

• Fluad

• Fluarix Quad

• Flucelvax Quad

• Hepatitis A, B or A+B

• Havrix

• Twinrix

• Heplisav-B

• HPV

• Gardasil and Gardasil 9

• Meningococcal Group B

• Trumenba

• Pneumococcal 13-valent

• Prevnar 13

• Rotavirus

• RotaTeq



Vaccines with Polysorbate

• DTaP

• Infanrix

• DtaP +IPV

• Kinrix

• Quadracel

• DTaP+HepB+IPV

• Pediarix

• DTaP+IPV+Hib

• Pentacel

• Tdap

• Boostrix 

• Japanse Encephalitis

• JE-Vax

• Zoster

• Shingrix



Vaccine Excipient Tables  

• https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/e

xcipient-table-2.pdf

• https://www.vaccinesafety.edu/components-Excipients.htm

https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-table-2.pdf
https://www.vaccinesafety.edu/components-Excipients.htm


Different approaches

• There is no “consensus” on how to 

proceed for all patients



Neither Contraindications nor Precautions

• Non-anaphylactic allergic reactions to:

• Food

• Pets

• Venom

• Environmental

• Oral medications

• Latex



Precautions (not contraindications)

• Immediate allergic reaction to any other vaccine or injectable therapy

• History of  anaphylaxis 

• Can consider deferral of  vaccination and/or consultation with an allergist-immunologist 

• Considerations

• Risk of  exposure

• Risk of  severe disease

• Recent infection with SARS-CoV-2

• Risk of  anaphylaxis

• Ability to be vaccinated in a setting where appropriate medical care is immediately available 



Contraindications

• Severe allergic reaction after previous dose of  mRNA COVID-19 vaccine or 

any of  its components (including PEG)

• Immediate allergic reaction of  any severity to a previous dose of  mRNA 

COVID-19 vaccine or any of  its components (including PEG)

• Immediate allergic reaction to polysorbate



CDC Guidance 

• Known (diagnosed) allergy to PEG or polysorbate have a contraindication to 

vaccination. 

• Reaction to a vaccine or injectable therapy that contains multiple components, 

one of  which is PEG, another mRNA vaccine component or polysorbate, but in 

whom it is unknown which component elicited the immediate allergic reaction have 

a precaution (counseling, 30-minute observation). 

• Deferral of  vaccination and/or consultation with an allergist may be considered. 











Skin testing to the vaccine itself

• Currently not practical with current limitation in vaccine supply

• If  it was possible:

• Skin prick with full strength vaccine

• Intradermal testing with 1:100 dilution

• Consideration of  intradermal testing with 1:10 dilution





EAACI

• “Even when severe, anaphylaxis can resolve with little or no sequelae with 

immediate and proper management.”

• Whatever risk this may pose needs to be balanced against the risk of  leaving 

persons susceptible to vaccine-preventable diseases is they do not receive 

subsequent doses

EAACI statement on the diagnosis, management and prevention of  severe allergic reactions to COVID-19 vaccines. Allergy. 2021 Jan 16. doi: 10.1111/all.14739. Epub ahead 

of  print. PMID: 33452689. 



Fillers

• Facial swelling reported in 3 patients with soft tissue fillers after receiving the 

Moderna vaccine

• All episodes of  swelling started with in days of  the vaccination and were 

transient

• A local, inflammatory reaction is proposed mechanism

• American Society for Dermatologic Surgery advised not discouraging or 

precluding vaccination for patients previously treated with soft tissue fillers 

https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19-vaccines-to-prevent-sars-cov-2-infection?search=covid-

19%20fillers&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1



Risk of  Anaphylaxis 

• Allergy shots – 1 per 1000

• Oral food challenge- 3 per 100 challenges  

• Omalizumab (Xolair)- 1 per 1000

• Beta-Lactam antibiotics – 1 per 200,000 

• COVID-19 vaccine 2.5-5 per 1,000,000



Summary

• Severe allergic reactions to the COVID-19 vaccines are extremely rare

• 2.5-4.7 per million doses and dropping

• The cause of  these apparent allergic reactions is unclear

• PEG?

• Complement activation?

• Other?

• Delayed reactions to the first vaccine for the most part are not contraindications to the second dose of  the 
vaccine

• The vast majority of  patients should be able to get the vaccine without additional precautions

• When in doubt consider allergy/immunology referral 



Questions? 


