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Comirnaty® is a mRNA-based coronavirus disease 2019 (COVID-19) vaccine
manufactured by Pfizer-BioNTech. In a clinical trial of 43,548 participants the vaccine
conferred 95% protection against COVID-19 and no severe allergic reactions were

reported [1].

COVID-19 vaccines are contraindicated in patients that have suffered a previous severe
allergic reaction to any component of the vaccine or to the first dose. Based on the
experience with other vaccines, systemic allergic reactions would be expected within a

range of 1-5 cases per million applications [2].

Clinically, drug hypersensitivity reactions (DHRs) are classified as immediate or
nonimmediate/delayed depending on their onset during treatment. Immediate DHRS are
induced by an IgE-mediated mechanism and occur within 1-6 h after the last drug
administration while nonimmediate DHRs are associated with a T-cell dependent
mechanism and occur at any time as from 1 h after the initial drug administration [3].

Systemic immediate DHRs were classified by severity [4].

Our objective is to report the clinical characteristics and the allergy assessment of all
healthcare workers (HCW) from our hospital referred by the occupational health
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department after developing a suggestive DHRs [3] following the administration of the
first dose of Comirnaty® during January 10-19, 2021. We conducted a retrospective
review of HCW clinical charts. A thorough allergy study was conducted, including a
detailed clinical history and cutaneous tests. We performed skin prick tests (SPT) with
Comirnaty®, using the leftovers from vaccine vials, and to polyethylene glycol-2000
(PEG-2000) (Poly (ethylene glycol) BioUltra, 2,000 from Sigma-Aldrich), which is the
excipient contained in this vaccine, at different concentrations (0.16 -160mg/ml). PEG
has been reported as an antigen responsible for hypersensitivity reactions in drugs
containing this excipient [5-6]. Basophil activation test with PEG2000 and Comirnaty®
was also performed in patient 1, who had suffered a mild generalized urticaria after the
second vaccine dose despite premedication. The study was approved by the ethics
committee in our hospital (HULP- P1-4733).

A total of 8,446 first doses of Comirnaty® were administered, 6,393 (75.7%) in females,
and the median age was 36.7 years (IQR 34-42.75). None had received a vaccine on the
previous 7 days and did not have COVID-19 symptoms or an acute febrile disease at that

moment.

Through a questionnaire, answered before vaccine administration, 127 HCW reported a
history of allergic reactions to drugs, 40 to food allergens, 18 to aeroallergens, 11 to
metals, 4 to latex and 65 to unspecified allergens. None referred history of allergic
reactions to vaccines or to excipients as PEG or other ethylene oxide derivatives. Every
health care worker was asked to call or to send an email to the occupational health
department in the event any adverse reaction happened after the administration of the
vaccine. A total of 207 adverse drug reactions (ADR) were reported to this department.

Eleven (0.13%) suspected allergic reactions were reported after the first dose of the
vaccine and were referred to the Allergy department for assessment (Supplementary
Table 1). Nine (81.8%) were reported in female, and the median age of the subjects was
39 years (IQR 29.5-56.5). All were suspected cases of mild allergic reactions, 10 within

the first 24h and 1 within 48h, and no severe allergic reactions were reported. Four
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patients were treated with systemic corticosteroids or HZ1-antihistamines, and none

required hospitalization.

SPT were performed to 9 patients, with negative results in all of them. BAT was also
negative in patient 1. Ten HCW (90.9%) received the second dose of Comirnaty® and no
severe allergic reactions were reported. Five of them received premedication with H1-
antihistamines, and two out of these five cases presented milder cutaneous symptoms.
Five HCW did not receive premedication with H1-antihistamines, and three of them
presented milder cutaneous symptoms. One HCW could not receive the second dose due

to an intercurrent medical condition.

The Centers for Disease Control and Prevention (CDC) reported the allergic reactions
presented after administration of the first dose of Pfizer-BioNTech COVID-19 vaccine in
1,893,360 subjects [7]. They described 83 cases of non-anaphylactic allergic reactions,
with cutaneous or mild respiratory symptoms and 21 cases of anaphylaxis (11.1 per
million of doses). Seventeen (81%) of these patients with anaphylaxis had a previous
history of allergic reactions. Blumenthal et al. [8] observed that acute allergic reactions
were reported by 1,365 health-care employees after 64,900 first doses (2.10% [95% CI,
1.99%-2.22%]), more frequently but not significantly with the Moderna vaccine
compared with Pfizer-BioNTech (2.20% [95% CI, 2.06%-2.35%] vs 1.95% [95% CI,
1.79%-2.13%]; P=.03) [6]. With Comirnaty® (n=25,929), the number of anaphylaxis
was low (7 confirmed cases, 2.47/10,000 vaccinations). In our series, we found no cases
of anaphylaxis. However, there was a higher incidence of mild allergic reactions (0.13%
vs. 0.0044%) than in the data reported by the CDC, although a lower incidence of acute
allergic reactions (0.11% vs. 1.95 %) than in the study reported by Blumenthal [8].

Immediate DHRs related to vaccine administration are frequently associated with the
inactive components or byproducts of the vaccine manufacturing process, such as egg or
latex [9]. In the case of Comirnaty®, the presence of excipients as PEG-2000 has been
considered as the potential agent causing immediate DHRs [5,6,9-11]. Furthermore, PEG-

encapsulated nanomedicine can cause pseudo-allergic reactions in experimental models
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[12]. In addition, after endocytosis, the mMRNA free PEG in lipid nanoparticles floating
on the cell-surface interacts with IgE antibodies that bind to the FcER 1-receptor on mast
cells or basophils and can trigger immediate release of inflammatory mediators [12].
Although we cannot define the underlying mechanism of each reaction, it seems likely
that non-IgE mediated mechanism are involved, as suggested by other groups [13]. In
these mild cases in which an IgE-mediated reaction to PEG has been discarded,
premedication with anti-H1 prior to the second dose could be helpful in blocking non-IgE

mediated histamine release and may alleviate symptoms and improve tolerability.

It is important to carefully evaluate each patient with a possible allergic reaction to the
vaccine to avoid being unnecessarily denied access to the vaccine [10]. In addition, all
vaccinations centers should be prepared for the early diagnosis and treatment of allergic
reactions related to COVID-19 vaccines [11].

In conclusion, after the administration of the first dose of Comirnaty®, there was no
occurrence of severe allergic reactions in a large group of HCW. From those who
presented mild allergic-like reactions, neither sensitization to Comirnaty® nor to its
excipient PEG-2000 were found in the study. Although we cannot definitively rule out
the occurrence of IgE-mediated reactions, it appears that most reactions could have a non-
IgE-mediated mechanism. Finally, SPT with the vaccine and its excipients could be useful
in the allergy work-up of hypersensitivity reactions to COVID-19 vaccines, but further

studies will help clarify its real value.

Funding statement
This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.

Disclosure statement

The authors declare that they have no conflicts of interests to disclose.

J Investig Allergol Clin Immunol 2022; Vol. 31(6) © 2021 Esmon Publicidad
doi: 10.18176/jiaci.0751



References

1. Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, et al. Safety and
Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. N Engl J Med. 2020;383(27):2603-
15.

2. Dreskin SC, Halsey NA, Kelso JM, et al. International Consensus (ICON): allergic
reactions to vaccines. World Allergy Organ J. 2016;9(1):32.

3. Demoly P, Adkinson NF, Brockow K, Castells M, Chiriac AM, Greenberger PA, et al.
International Consensus on drug allergy. Allergy. 2014;69(4):420-37.

4. Brown SG. Clinical features and severity grading of anaphylaxis. J Allergy Clin
Immunol. 2004;114:371-6.

5. Caballero ML, Quirce S. Excipients as potential agents of anaphylaxis in vaccines:
analyzing the formulations of the current authorized COVID-19 vaccines. J Investig
Allergol Clin Immunol. 2021;3:92-3.

6. Caballero ML, Krantz MS, Quirce S, Phillips E, Stone CA Jr. Hidden dangers:
recognizing excipients as potential causes of drug and vaccine hypersensitivity reactions.
J Allergy Clin Immunol Pract. 2021;9(8):2968-82.

7. CDC COVID-19 Response Team; Food and Drug Administration. Allergic Reactions
Including Anaphylaxis After Receipt of the First Dose of Pfizer-BioNTech COVID-19
Vaccine - United States, December 14-23, 2020. MMWR Morb Mortal Wkly Rep.
2021;70(2):46-51.

8. Blumenthal KG, Robinson LB, Camargo CA Jr, Shenoy ES, Banerji A, Landman AB,
et al. Acute Allergic Reactions to mRNA COVID-19 Vaccines. JAMA. 2021
20;325(15):1562-5.

9. Castells MC, Phillips EJ. Maintaining Safety with SARS-CoV-2 Vaccines. N Engl J
Med. 2021;384(7):643-9.

10. Banerji A, Wickner PG, Saff R, Stone CA Jr, Robinson LB, Long AA, et al. mMRNA
Vaccines to Prevent COVID-19 Disease and Reported Allergic Reactions: Current
Evidence and Suggested Approach. J Allergy Clin Immunol Pract. 2021;9(4):1423-37.
11. Rojas-Pérez-Ezquerra P, Crespo Quir6s J, Tornero Molina P, Baeza Ochoa de Ocariz
ML, Zubeldia Ortufio JM. Safety of new MRNA Vaccines Against COVID-19 in Severe
Allergic Patients. J Investig Allergol Clin Immunol. 2021;31(2):180-1.

J Investig Allergol Clin Immunol 2022; Vol. 31(6) © 2021 Esmon Publicidad
doi: 10.18176/jiaci.0751



12. Selvaraj G, Kaliamurthi S, Peslherbe GH, Wei DQ. Are the Allergic Reactions of
COVID-19 Vaccines Caused by mRNA Constructs or Nanocarriers? Immunological
Insights. Interdiscip Sci. 2021;13:344-7.

13. Krantz MS, Bruusgaard-Mouritsen MA, Koo G et al. Anaphylaxis to the first dose of
MRNA SARS-CoV-2 vaccines: don’t give up on the second dose! Allergy. 2021 May 24.
doi: 10.1111/all.14958. Online ahead of print.

J Investig Allergol Clin Immunol 2022; Vol. 31(6) © 2021 Esmon Publicidad
doi: 10.18176/jiaci.0751



