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Abstract
Allergic individuals at risk for hypersensitivity reactions to measles vaccine marketed 
for a long time are well established. On the other hand, risk factors for hypersensi-
tivity reactions to the new mRNA COVID- 19 vaccines currently include a history of 
allergy, allergy to excipient of the vaccine, or hypersensitivity reactions to the first 
dose of COVID- 19 vaccine. In the last two cases, the recipient should be assessed by 
an allergist before vaccination to share a decision on the choice of vaccination. Studies 
on skin testing accuracy and desensitization protocols to the COVID- 19 vaccines and 
the efficacy of potential alternatives in patients with confirmed hypersensitivity reac-
tions to the first COVID- 19 vaccine are necessary to improve the safety of COVID- 19 
vaccines.
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1  |  INTRODUC TION

Hypersensitivity reactions (HR) can be elicited by a vaccine com-
ponent or, more rarely, by the immunizing antigen.1 The incidence 
of HRs to vaccines ranges from 1 case per 50,000 doses to 1 per 
1,000,000 doses.2 Local reactions are the most frequent, benign, 
not at risk of severe systemic involvement, and do not contrain-
dicate further doses.1 Systemic HRs to vaccines appearing within 
minutes to 4 h are defined as immediate, while delayed reactions, 
including urticaria- angioedema, maculopapular rashes, thrombocy-
topenia, Arthus reaction, and purpura, occur within hours or days 
after exposure.1

2  |  SYSTEMIC HYPERSENSITIVIT Y 
RE AC TIONS TO E XCIPIENTS OF ME A SLES 
VACCINE

Vaccination is still denied to many children because of false contrain-
dications, for example, in egg- allergic children for measles- mumps- 
rubella- varicella (MMR/MMRV) vaccine or influenza vaccine. 
Nowadays, these vaccines are considered safe because of the very 
low amounts of ovalbumin (0– 1 ng/ml) and the poor correlation be-
tween reactions after vaccination and egg allergy.2 Therefore, no 
precaution is required for egg- allergic children who receive MMR/
MMRV or influenza vaccine. In yellow fever (YF) vaccines, ovalbu-
min concentration is higher than in MMR/MMRV or influenza vac-
cines. Therefore, in egg- allergic patients, a skin prick test (1:10 and 
1:1) and then an intradermal test (1:100) with YF vaccine should be 
performed, and when positive, the dose should be given through a 
graded protocol under medical supervision. Children with HRs to 
MMR/MMRV vaccine should be investigated for allergy to other 
components, including gelatin. Gelatin can trigger HR also in the 
Japanese encephalitis vaccine and YF vaccine.

Prick by prick to gelatin and gelatin- specific IgE (sIgE) detec-
tion should be performed in children with a history of possible 
gelatin allergy or a history of reactions to vaccines containing 
gelatin. Children with negative IgE tests should undergo an oral 
gelatin challenge. In case of gelatin hypersensitivity, a gelatin- free 
vaccine should be given. If unavailable, a graded- dose protocol 
allows getting the dose without harm. Gelatin contains galactose- 
α- 1,3- galactose (α- gal). Case series of HRs to Zoster vaccine or 
concurrent injection of MMR, varicella, and diphtheria- tetanus- 
pertussis/oral polio (DTaP/IPV) vaccines in patients with α- gal al-
lergy and low gelatin sIgE were reported. These vaccines should 
be cautiously used in patients with α- gal allergy. Single studies 
showed that HRs to DTaP/IPV in patients allergic to cow's milk 
might be related to milk traces in vaccines. So, patients with milk 
allergy should be monitored for 1 h after receiving such vaccines. 
HRs related to the presence of antibiotics in vaccines are not well 
demonstrated.1 The patients with latex allergy should be vacci-
nated with latex- free equipment.

3  |  COVID - 19 VACCINES

Among hundreds of new COVID- 19 vaccines, two adenovirus- vector 
COVID- 19 vaccines, Oxford- AstraZeneca, Johnson & Johnson's 
Janssen, and two mRNA COVID- 19 vaccines, Pfizer/BioNTech 
BNT162B2 and Moderna mRNA- 1273, have been approved in 
Western countries.

During the post- marketing assessment, the Centers for Disease 
Control and Prevention (CDC) reported an anaphylaxis incidence of 
11.1 cases per million doses after 1,893,360 first doses of the mRNA 
Pfizer- BioNTech COVID- 19 vaccine in December 2020 and 2.5 cases 
per million doses after 4,041,396 first doses of Moderna COVID- 19 
vaccine in January 2021.3,4 From December 2020 to January 
2021, anaphylaxis incidence decreased to 4.7 per million doses for 
Pfizer- BioNTech COVID- 19 vaccine, but it remained unchanged 
for Moderna vaccine.5 In April 2021, 0.46 cases of anaphylaxis per 
million doses after 120,774,248 shots of the Pfizer- BioNTech vac-
cine were reported. The incidence of anaphylaxis seems low with 
the higher number of people vaccinated. However, a prospective 
study in 64,900 employees showed a higher incidence of anaphy-
laxis (0.027% with Pfizer- BioNTech 0.023% with Moderna), raising 
doubts on the CDC reporting system.6 One anaphylaxis was con-
firmed with Johnson & Johnson's Janssen vaccine in 288,368 recip-
ients.7 Overall, most anaphylactic reactions to COVID- 19 vaccines 
developed in females.3- 7 Anaphylaxis occurred in 86% of cases 
within 30 min after Pfizer- BioNTech vaccine and 90% of cases within 
15 min after Moderna vaccine.3,4 No fatality has been reported.3- 7

Protocols for stratifying the risk for reactions to COVID- 19 vac-
cines have been proposed.8 Risk factors for HRs to mRNA COVID- 19 
vaccines are the history of allergy to foods, drugs, vaccines, dog, cat, 
hymenopter, and jellyfish venom, iodinated contrast media or gado-
linium, allergy to vaccine excipients, polyethylene glycol (PEG)/poly-
sorbate- 80 (PS- 80), and HR to the first dose of COVID- 19 vaccine.5,6 
However, HRs may develop in recipients without risk factors, so 
COVID- 19 vaccines should be administered in an equipped setting to 
treat anaphylaxis and with trained staff.5,6 In patients with previous 
anaphylaxis, a history of allergy is not a contraindication. However, a 
protracted observation period of 30 min is recommended.

In individuals with HR to COVID- 19 vaccine components or 
the first dose of COVID- 19 vaccines, allergist and recipient should 

Key Messages

Gelatin and potentially �- gal allergy should be consid-
ered in children before measles- mumps- rubella- varicella 
(MMR/MMRV) vaccination. At present, risk factors for hy-
persensitivity reactions to the new mRNA COVID- 19 vac-
cines are allergy history, allergy to vaccine components, 
and hypersensitivity reactions to the first COVID- 19 vac-
cine. Diagnostic approaches need to be developed.
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discuss available options to make a shared decision on vaccination. 
Attention should be paid to some points. Vaccines are a successful 
healthcare intervention. Both mRNA COVID- 19 vaccines contain 
PEG 2000, triggering IgE- mediated anaphylactic reaction to the first 
shot of the vaccines in allergic individuals.9 Both adenovirus- vector 
COVID- 19 vaccines contain PS- 80 cross- reacting with PEG because 
of common antigenic determinants. PS- 80 shows low clinical reac-
tivity in humans. It has been suggested that a patient with a self- 
reported unproven history of allergy to drugs or industrial products 
containing PS- 80 or PEG, especially if tolerated an influenza vac-
cine or an injected preparation containing PS- 80, may receive the 
Janssen/Johnson & Johnson COVID- 19 vaccine and be monitored 
for 30 min.8 Prick tests and intradermal tests might be a diagnostic 
option for PEG allergy.8 However, PEG skin testing can trigger aller-
gic reactions, including anaphylaxis. Moreover, negative results of 
PEG/PS- 80 skin tests cannot exclude significant allergy.9 Therefore, 
when PEG allergy is suspected, clinicians and patients should achieve 
a shared decision on performing both skin tests inappropriate set-
tings and, regardless of skin testing results, vaccines. Patients with 
PEG anaphylaxis should avoid COVID- 19 vaccines with PEG/PS- 80.8 
Currently, in patients who reacted to the first vaccine dose, the sec-
ond dose should not be given. In these patients, the safety and ac-
curacy of skin testing with COVID- 19 vaccines or PEG/PS- 80 needs 
to be clarified. Data are lacking on tolerance of future vaccination 
with different COVID- 19 vaccines. The safety of the desensitization 
protocol is uncertain.

The most common local reactions to mRNA COVID- 19 vaccines 
are delayed or very delayed, followed by local injection site reac-
tions. Most patients with the first dose reactions tolerated the sec-
ond dose without HRs even if a rash, commonly less severe, may 
recur.10 Delayed injection site reactions are generally self- limited 
and appear not to recur with the second dose.

4  |  CONCLUSIONS

Findings on the safety of the measles vaccine marketed for a long 
time show that individuals with gelatin allergy and potentially with 
�- gal allergy are at risk for allergic reactions. So far, risk factors for 
HRs to the new COVID- 19 vaccines include the history of allergy, 
reactions to vaccine's excipients, or the first dose of COVID- 19 vac-
cine. In the last two cases, the recipient should be assessed by an 
allergist. Risks and benefits should be considered before making a 
shared decision on testing and the next vaccination. Studies on skin 
testing accuracy and desensitization protocols to the COVID- 19 vac-
cines and the efficacy of potential alternatives in patients with con-
firmed HR to a first COVID- 19 vaccine are necessary to improve the 
safety of COVID- 19 vaccines.
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