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To the editor

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic has

rapidly become one of the biggest health threats the world has faced. The importance of
controlling the disease and its worldwide spread cannot be understated. Vaccination arises
as the cornerstone of this fight against coronavirus disease 2019 (COVID-19), though new
challenges have emerged with it.

Anaphylactic reactions to vaccines are very rare, occurring at a rate of 1.31 per million doses
administered [1]. Reports on the new mRNA Pfizer-BioNTech SARS-CoV-2 vaccine show a
higher rate of anaphylactic reactions: 4.7 cases/million doses administered [2]. There is great
uncertainty about which patients might be at risk of developing an anaphylactic reaction to
the vaccine. Current recommendations state that the vaccine should not be administrated if
subjects have hypersensitivity to COVID-19 vaccines or any of its components [3].

The Pfizer-BioNTech SARS-CoV-2 vaccine is an mRNA vaccine that uses a lipid-based
nanoparticle carrier system, stabilized by polyethylene glycol (PEG) 2000. Although evidence
on the pathogenesis of severe immediate reactions to the SARS-CoV-2 vaccine is lacking,

the PEG molecule has been proposed as a possible culprit for these reactions due to existing
evidence of its ability to cause immunoglobulin E (IgE)-mediated anaphylaxis [4-6].

Assuming the reactions to the Pfizer-BioNTech vaccine resulted from IgE-mediated
mechanisms, skin testing might prove a valuable method to identify patients with allergy
to the vaccine or its components. Published data by Marcelino et al. [7] showed that skin
prick (SP) and intradermal (ID) testing with the Pfizer-BioNTech SARS-CoV-2 vaccine in its
undiluted form can be performed and are not irritant. However, multicentric data on the
usefulness and validity of skin testing with the SARS-CoV-2 vaccine is still lacking.

Our aim is to evaluate skin test positivity to the Pfizer-BioNTech SARS-CoV-2 vaccine and its
association with PEG 2000 skin tests and with allergic reactions to the vaccine.

As part of our national COVID-19 vaccination program, 2,755 healthcare workers were
vaccinated at our Hospital. A total of 115 performed skin tests with the Pfizer-BioNTech SARS-
CoV-2 vaccine (83% women, mean age of 44+12 years). Fifty-five of them were control subjects,
who had tolerated the vaccine, and confirmed the nonirritant test concentrations (Marcelino et
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All 4 were then tested with PEG 2000 (BioUltra, SIGMA-ALDRICH Co., St. Louis, MO, USA)
diluted in saline solution with SP tests (0.1 mg/mL and 1 mg/mL) and ID test (0.001 mg/mL,
0.01 mg/mL, and 0.1 mg/mL). Readings were performed after 30 minutes. There were no
positive reactions to the prick tests. Only one tested positive to the ID tests at the 0.001-mg/
mL dilution. This patient reported a history of anaphylaxis with nimesulide tablets, which
contained macrogol 6000 (PEG 6000).

One of the subjects with a positive ID test to the vaccine but no positive tests to PEG 2000
proceeded to vaccination with the Pfizer-BioNTech vaccine, premedicated with 20 mg

of cetirizine. Inoculation was fractioned into 2 doses. Immediately after one-third of the
vaccine’s total dose was administered, the healthcare worker developed a sudden onset
generalized urticaria. The other 3 subjects did not receive the Pfizer-BioNTech vaccine, one
due to a systemic reaction with the ID test, the other 2 due to safety concerns.

The AstraZeneca COVID-19 vaccine has not been associated with a higher incidence

of anaphylaxis, does not contain PEG 2000, and there is no evidence suggesting that
hypersensitivity to the Pfizer-BioNTech vaccine would increase the risk of reaction to the
AstraZeneca COVID-19 vaccine [5]. For the prementioned reasons, 2 of the 4 subjects were later
inoculated with the AstraZeneca COVID-19 vaccine, with no immediate reactions (Table 1). A
third subject awaits vaccination with a non-mRNA vaccine (AstraZeneca or Johnson & Johnson’s
Janssen COVID-19 vaccine). A fourth subject refused vaccination with a COVID-19 vaccine.

The 111 healthcare workers with negative tests were vaccinated with the Pfizer-BioNTech

vaccine without any immediate reaction. None of the remaining 2,640 healthcare
professionals reacted to the Pfizer-BioNTech vaccine.

Table 1. Patients with a positive skin test to Pfizer-BioNTech SARS-CoV-2 vaccine and their reported allergic history

Age Gender  Non-drug-related Reported history of drug Vaccine skin testing PEG 2000 skin testing SARS-CoV-2 vaccine
reported atopic anaphylaxis administration
comorbidities

31 F Allergic rhinitis Erythromycin (suspension) Positive to 1/10 ID test Negative Systemic reaction to 0.1 mL of

the Pfizer vaccine. Non-mRNA
vaccine administrated”

49 F Allergic rhinitis Penicillin (IM), aspirin (tablet), Positive to 1/11D test - Negative Subject refused vaccine
metamizole (tablet) Systemic reaction administration
28 F Allergic rhinitis, Nimesulide (tablet) Positive to 1/10 ID test  Positive to 0.001 mg/ Non-mRNA vaccine
asthma mL ID test administrated”
38 F Allergic rhinitis Amoxicillin clavulanate (tablet Positive to 1/1ID test Negative Subject awaiting non-mRNA
and IV), metamizole (IV), vaccine administration®

ketorolac (1V), etoricoxib (tablet)
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; PEG, polyethylene glycol; F, female; IM, intramuscular; ID, intradermal; IV, intravenous; COVID-19,

coronavirus disease 2019.
*AstraZeneca COVID-19 vaccine. TAstraZeneca or Johnson & Johnson’s Janssen COVID-19 vaccine.
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In conclusion, SP and ID testing using the Pfizer-BioNTech SARS-CoV-2 vaccine (undiluted
and 1/10 dilution) was proved nonirritant.

Skin test positivity to the vaccine was associated to a systemic reaction in 2 of 4 subjects.
Although the dimension of our data is limited and does not allow definitive conclusions, it
suggests that skin tests with the vaccine may prove useful to predict immediate reactions to
the Pfizer-BioNTech vaccine.

Only 1 of the 4 skin tests to PEG 2000 had a positive result. This suggests a role of PEG in
some immediate reactions to the Pfizer-BioNTech SARS-CoV-2 vaccine, but it also points out
that there may be non-PEG related immediate reactions to the vaccine.

This study was approved by the Institutional Review Board of Centro Hospitalar de Settbal
E.P.E. (approval number: PI-008/2021).
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