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ABSTRACT

Background: As the vaccination campaign in response to the coronavirus disease 2019 (COVID-19) pandemic continues,
concerns with regard to adverse reactions to the vaccine remain. Although immediate hypersensitivity reactions have received
much attention, delayed systemic urticarial reactions after vaccination can occur.
Objective: To describe the clinical presentation, vaccine excipient skin testing results, and outcomes of subsequent

COVID-19 vaccination in patients who experienced delayed systemic urticarial reactions after messenger RNA (mRNA)
COVID-19 vaccination.
Methods: This was a retrospective case series of 12 patients referred to the Mayo Clinics in Rochester, Minnesota, and

Jacksonville, Florida, between January 19, 2021, and April 30, 2021, for evaluation of delayed systemic urticarial reactions af-
ter mRNA COVID-19 vaccination. Demographics, medical and allergic history, reaction details, vaccine excipient skin testing
results (when performed), and the outcome after subsequent vaccination were collected for each patient.
Results: The mean age of the patients was 52 years, all were white, and 9 (75%) were women. Half of the patients had a

history of drug allergy, and one had a history of chronic spontaneous urticaria. Seven patients reacted to the Pfizer-BioNTech
vaccine and five reacted to the Moderna vaccine. Seven patients developed symptoms between 8 and 24 hours after vaccina-
tion. Nine patients required antihistamines for treatment. The median time to symptom resolution was 4 days. Nine patients
underwent allergist-directed COVID-19 vaccine excipient skin testing, all of which were negative. Ten patients chose to
receive their next mRNA COVID-19 vaccine dose, and four patients experienced recurrent delayed urticaria.
Conclusion: Delayed systemic urticarial reactions after mRNA COVID-19 vaccination were not life-threatening, could be

treated with antihistamines, and were not predicted with vaccine excipient skin testing. They were not a contraindication to
subsequent vaccination, although patients should be counseled with regard to the possibility of recurrence.

(Allergy Asthma Proc 43:40–43, 2022; doi: 10.2500/aap.2022.43.210101)

I n December 2020, the U.S. Food and Drug Admini-
stration issued Emergency Use Authorizations for two

messenger RNA (mRNA) coronavirus disease 2019
(COVID-19) vaccines, from Pfizer-BioNTech (Pfizer Inc,
New York, New York, BioNTech SE, Mainz, Germany)
and from Moderna (Moderna Inc, Cambridge,
Massachusetts), with > 300 million doses administered
in the United States. Contraindications to mRNA vacci-
nation include a history of immediate allergic reaction to
a component or previous dose of an mRNA COVID-19
vaccine.1,2 Althoughmuch attention has been given to im-
mediate hypersensitivity to the vaccines, delayed reac-
tions, including delayed cutaneous eruptions, do occur
and have been reported in clinical trials that led up to
product licensure under Emergency Use Authorization.3,4

The mechanism of allergic reactions, both immediate and
delayed, is currently unknown, although active and inac-
tive vaccine components, e.g., polyethylene glycol, have
been proposed as possible culprit antigens.5,6 The risk
of a subsequent vaccination after an allergic reaction
to an initial vaccine dose is also unclear, although pre-
vious reports have demonstrated safe vaccination af-
ter an immediate reaction to an mRNA vaccine
dose.7–9 We report on 12 patients from two academic
medical centers who had a delayed systemic urtica-
rial eruption (>4 hours after vaccination) after a dose
of an mRNA COVID-19 vaccine.

METHODS
A retrospective case series study was performed at the

Mayo Clinics in Rochester, Minnesota, and Jacksonville,
Florida, to describe the clinical characteristics and out-
comes of patients with delayed systemic urticarial erup-
tions after COVID-19 vaccination. Between January 19,
2021, and April 30, 2021, 12 patients referred to the
allergy clinic of the aforementioned institutions were
evaluated and included in the study. A delayed reaction
was defined as one with symptom onset > 4 hours after
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mRNA COVID-19 vaccination. A diagnosis of urticaria
was made by the allergist based on historical features at
the time of initial evaluation. Demographics, medical
and allergic history, COVID-19 vaccine reaction details,
COVID-19 vaccine excipient skin testing results, and out-
comes after subsequent COVID-19 vaccination were
extracted by manual chart review. Vaccine excipient skin
testing was performed according to previously published
methods, with the clinical need for testing determined by
the provider at the time of the visit.7,10 This study was
approved by Mayo Clinic Institutional Review Board.

RESULTS
The clinical characteristics, reaction details, and

outcome of subsequent vaccination are shown in
Table 1. The mean age of the patients was 52 years, all
were white, and 9 (75%) were women. Although half
had a history of drug allergy, there otherwise was a
minimal amount of allergic or nonallergic comorbid-
ities, including only one patient with preexisting
chronic spontaneous urticaria that was well con-
trolled at the time of vaccination. None of the reac-
tions represented anaphylaxis, and there were no
significant noncutaneous symptoms. Seven patients
had a reaction to the Pfizer-BioNTech vaccine; the
other five reacted to the Moderna vaccine; and 11 of
12 had a reaction to their first dose. Seven patients
developed symptoms between 8 and 24 hours after
vaccination, two patients developed symptoms
between 24 and 48 hours after vaccination, and the
remaining three had symptoms >48 hours after vacci-
nation (72 hours for two patients, 5 days for the
remaining patient). Nine patients were treated with
antihistamines, and six received oral systemic steroids
in addition to antihistamines. The median time to symp-
tom resolution was 4 days (interquartile range, 1–27
days). Nine patients underwent COVID-19 vaccine ex-
cipient skin testing, by using previously published meth-
ods, all of which were negative; however, no delayed
intradermal reading was performed.7,10 Of the 11
patients who developed delayed urticaria with the first
dose, 10 received their second dose, and 1 patient
deferred additional doses. Two of these 10 were coun-
seled to premedicate with oral antihistamines before
their second dose, and neither developed recurrent urti-
caria after their second dose. In total, 4 of these 10
patients developed recurrent delayed urticaria. The time
to symptom onset and time to symptom resolution were
similar to each individual patient’s index reaction to the
first vaccine dose. All four were treated successfully with
oral antihistamines.

DISCUSSION
This was one of the earliest case series that described

delayed systemic urticarial reactions to the mRNA

COVID-19 vaccines. Delayed cutaneous reactions have
been previously reported by multiple groups, although
the majority of these were large local reactions contigu-
ous with the site of vaccination, which is the most com-
mon cutaneous adverse reaction reported in the
nontrial literature.11–14 McMahon et al.13 published
one of the earliest reports that detail cutaneous
adverse reactions to the mRNA COVID-19 vaccines.
In this report of 414 cutaneous adverse reactions, there
were 23 instances of urticaria after Moderna COVID-
19 vaccination (18 occurred > 24 hours after vaccina-
tion) and 17 instances of urticaria after Pfizer-
BioNTech COVID-19 vaccination (16 occurred > 24
hours after vaccination).13 In the 18 patients who had
urticaria after their first vaccine dose, 4 experienced
recurrent urticaria with their second dose, which is
slightly lower than the rate of 4 of 10 we report here.13

In addition, a large Italian study of 2740 patients
reported 50 cutaneous adverse reactions after the
mRNA COVID-19 vaccines and the viral vector
COVID-19 vaccine from AstraZeneca (AstraZeneca
PLC, Cambridge, England).15 Of these 50 reactions, 14
were urticarial in nature.15 Both of these large studies
stress the ability to proceed with subsequent vaccina-
tion despite a history of a cutaneous adverse reac-
tion.13,15 Urticaria occurred at a similar rate in both
the placebo and the treatment groups in the original
Moderna clinical trial (0.2%), although the time course
of this is unclear.3

Although polyethylene glycol has been proposed as
a possible culprit for immediate hypersensitivity
reactions to the mRNA vaccines, this has not been
proven, and the mechanism of reaction (both immedi-
ate and delayed) remains to be elucidated.5,6 The
aforementioned reports with regard to delayed local
cutaneous reactions both reported histopathologic
data that was suggestive of T-cell–mediated reac-
tions.11,12 An interesting observation in our cohort
was the fact that half of the patients previously had
COVID-19, as did three of the four patients who had
recurrent delayed urticaria after their second vaccine
dose. It could be hypothesized that these patients de-
velop a memory T-cell response to a component of
both the severe acute respiratory syndrome coronavi-
rus 2 and the mRNA COVID-19 vaccine, viz., the
spike protein. An alternative explanation could be
that delayed T-cell responses to the vaccine compo-
nents or excipients are to blame, in which case, patch
testing or delayed intradermal testing to these com-
ponents may be helpful.
Limitations of this study included its retrospective na-

ture. In addition, the utility of premedication with antihist-
amines before a subsequent mRNA COVID-19 vaccine
dose after experiencing a delayed urticarial reaction after a
previous dose was not robustly evaluated. Also, our study
design does not easily allow for determination of the
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mechanism of delayed urticarial reactions. Although
a T-cell–mediated process detected by delayed intra-
dermal skin testing may be hypothesized, the use of
corticosteroids in the treatment of these reactions
may limit this approach.

CONCLUSION
The most important point from this series is that all

the patients who received a second dose after a first
dose reaction were able to do so without serious life-
threatening consequences. Although 4 of 10 patients
did have recurrent urticaria after their second dose,
delayed urticarial reactions are not a contraindication
to future vaccine doses. Patients should be counseled
that there is the potential for recurrent urticaria, which
can safely be managed with antihistamines. This needs
to be weighed against the likely greater risk of incom-
plete vaccination and contracting COVID-19, which
can be life-threatening despite adequate treatment. In
addition, the use of skin-prick and intradermal testing
in evaluating delayed reactions is likely to be of little
utility in either diagnosing or predicting the risk of
recurrent symptoms on re-exposure, although delayed
intradermal reading could prove useful in this regard.
All these points should be considered when

Table 1 Baseline demographic characteristics and
reaction details (N = 12)

Age, mean 6 SD, y 52 6 16
Women, n (%) 9 (75)
Body mass index, mean 6 SD, kg/m2 25.5 6 2.64
Race: white, n (%) 12 (100)
Comorbidities, n (%)

Obesity 0 (0)
Hypertension 2 (16.7)
Diabetes 0 (0)
Chronic obstructive pulmonary disease 0 (0)
Previous COVID-19 disease 6 (50)

Allergic and atopic comorbidities, n (%)
Allergic rhinitis 0 (0)
Immunotherapy use 0 (0)
Asthma 1 (8.3)
Non–COVID-19 vaccine allergy 1 (8.3)
Chronic spontaneous urticaria 1 (8.3)
Food allergy 1 (8.3)
Anaphylaxis 1 (8.3)
Drug allergy 6 (50)
Venom allergy 0 (0)

Previous tolerance of polysorbate-contain-
ing vaccines, n (%)

8 (66.7)

PEG and/or polysorbate allergy
history, n (%)

0 (0)

Culprit vaccine, n (%)
Pfizer-BioNTech 7 (58.3)
Moderna 5 (41.7)

Culprit dose, n (%)
Dose 1 11 (91.7)
Dose 2 1 (8.3)

Time from vaccine to symptom
onset, n (%)
8–24 hr 7 (58.3)
24–48 hr 2 (16.7)
>48 hr* 3 (25)

Treatment received, n (%)
None 3 (25)
H1 blocker 9 (75)
H2 blocker 1 (8.3)
Steroids 6 (50)
Epinephrine 1 (8.3)

Time to symptom resolution, n (%)
24–72 hr 6 (50)
3–7 days 2 (16.7)
>1 wk 4 (33.3)

Skin test performed, n (%)#
PEG 9 (75)
Methylprednisolone acetate 5 (41.7)
Methylprednisolone sodium 5 (41.7)
Triamcinolone acetonide 2 (16.7)
Polysorbate 20 2 (16.7)

(table continues)

Table 1 Continued

Prevnar-13§ 3 (25)
Havrix{ 3 (25)

Time from index reaction to skin test,
mean 6 SD, days

21.7 6 7.97

Skin test result, n (%)
Positive 0 (0)
Negative 9 (75)

Second vaccine dose given, n (%)
Yes 10 (83.3)
No 2 (16.7)

Time between first and second vaccine
dose, mean 6 SD, days

30.5 6 10.9

Outcome of the second dose, n (%)
Recurrent urticaria 4 (40)
No symptoms 6 (60)

SD = Standard deviation; COVID-19 = coronavirus disease
2019; PEG = polyethylene glycol.
*Two patients had symptom onset 72 hr after vaccination;
the remaining patient had symptom onset 5 days after
vaccination.
#The skin testing protocol was based on previously pub-
lished methods (From Refs. 7 and 10).
§Havrix: Hepatitis A vaccine from GlaxoSmithKline
(Brentford, Middlesex, United Kingdom).
{Prevnar 13: Pneumococcal vaccine, Wyeth
Pharmaceuticals, Inc (Philadelphia, PA).
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counseling and evaluating patients, with the goal
being the safe and complete vaccination of the popula-
tion as a whole.
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