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Abstract

Background Urticaria following the COVID-19 vaccine was rarely reported and had a short self-limited resolution. However,
there has been relatively little literature published on CSU induced by COVID-19 vaccines.

Purpose We describe a case series of patients who experienced CSU after SARS-CoV-2 vaccination.

Methods A retrospective case series of 10 patients referred to the Department of Clinical Pharmacology of the University
of Monastir (January 2021-January 2022) and included for evaluation of urticaria after COVID-19 vaccination.

Results The median age was 31 years and patients were mostly female. Atopy was presented in 3 patients and urticaria was
accompanied by angioedema in 6 patients. The median time interval between vaccination and the onset of urticaria was
28.5 h. The offended dose was the first one in 8 patients. The resolution of the eruption was observed at least 2 months later,
despite the regular use of a full dose of antihistamine in nine patients. Polynuclear leucocytosis was identified in 5 patients.
Anti-TPOAD was positive in one patient after receiving the BNT162b2 vaccine. Total serum IgE was elevated in 4 patients.
Skin tests for the suspected vaccine as well as the vaccine excipient were negative.

Conclusion We add to the medical literature ten new cases of chronic spontaneous urticarial reactions following COVID-19

vaccines uncontrolled with high-dose first-generation H1 antihistamines.
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Introduction

Since March 2020, the SARS-CoV-2 pandemic has caused
and affected the death of millions of people all over the
world, and vaccines are considered the most effective strat-
egy to end the pandemic [1]. Fortunately, the SARS-CoV-2
vaccines seem to be one of the most effective public health
interventions to struggle against COVID-19 infection and
to end the pandemic by achieving herd immunity [2]. Most
reported hypersensitivity reactions after the SARS-CoV-2
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vaccine include commonly self-limited localized adverse
events and, rarely, systemic reactions [3]. Generally, vaccines
are uncommon causes of urticaria as described by previous
case reports [4-8]. In this context, involved vaccines were
hepatitis B immunization [8], a cellular diphtheria-tetanus-
pertussis (DTP) vaccines [4], Haemophilus influenzae b
[5], and vaccines containing gelatin as the stabilizer such as
measles, mumps, and rubella (MMR), varicella-zoster virus,
and Japanese encephalitis vaccines [6, 7]. Similar to other
vaccines, COVID-19 vaccines have been implicated in the
onset of skin reactions such as angioedema, maculopapu-
lar eruption, and acute urticaria [9]. Most previous reports
described an acute urticaria post-COVID-19 vaccination;
however, chronic spontaneous urticaria (CSU) subtype has
been scarcely reported with mRNA COVID-19 vaccines
(Moderna, Pfizer-BioNTech BNT162b2) [10, 11] and Astra-
Zeneca/Oxford (ChAdOx1) [12, 13]. The objective of this
study is to describe a case series of patients who exhibited a
CSU after SARS-CoV-2 vaccination.
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Patients methods

We included all cases of urticaria post-vaccine anti-COVID-19
intake; notified to the Pharmacovigilance Unit of the Clini-
cal Pharmacology Department of the University Hospital of
Monastir (Tunisia) between March 2020 and January 2022.

The diagnostic of urticaria was established based on
the proposed definition of the EAACI/GA(2)LEN/EDF/
WAO guideline: management of urticaria [14]. According
to these experts, the diagnosis of urticaria was based on
the development of wheals (hives), angioedema, or both.

The reaction was defined as acute spontaneous urti-
caria (ASU) and chronic spontaneous urticaria (CSU) if
the duration is less than 6 weeks and more than 6 weeks,
respectively.

The causative relationship between the cutaneous
reaction and the vaccine administration was established
according to the probability scale of adverse drug reac-
tions published by Naranjo et al. [15]. Demographics,
medical and allergic history, reaction details, vaccine,
and the outcome after subsequent vaccination were col-
lected for each patient. An allergological workup was per-
formed after the patient’s consent. In absence of a stand-
ardized methodology for vaccine testing, we referred to
the EAACI recommendations for vaccine hypersensitiv-
ity exploration [16]. Indeed, the left-over solution in the
suspected vaccine vial was used to perform skin testing.
The same dilution for each vaccine type was performed on
three healthcare volunteers.

Skin testing should start with an undiluted skin Prick
test (SPT). If negative, intradermal testing (IDT) (0.02 mL)
should follow (1:100 dilution, 1:10 dilution) [16].

In addition, we performed skin tests on the excipient
(polyethylene glycol: PEG; or Polysorbate 80: PS 80) con-
taining the suspected COVID-19 vaccine [17].

Results

Ten patients (7 F/3 M) were included in this study. The
median age was 31 years (IQR: 14-74 years). Underly-
ing atopy was presented in three patients of whom one
reported a history of penicillin hypersensitivity, the second
patient had underlying asthma and food allergy, and the
third was a child with cholinergic urticaria and asthma.
However, none of them had a medical history of chronic
spontaneous urticaria. The suspected COVID-19 vaccine
was as follows: the mRNA vaccines (BNT162b2 (N=4)
and Moderna® (N =2)), viral vector vaccine (Oxford/
AstraZeneca®) (N=2), and inactivated virus vaccine
(Sinovac, CoronaVac) (N =2). On physical examination,
patients have experienced erythematous and edematous
wheals, which are typically intensely pruritic and induce
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a burning sensation (Figs. 1 and 2). Urticaria was accom-
panied by angioedema (Fig. 3) in six patients: two patients
following Oxford/AstraZeneca® vaccine, three patients
after mRNA vaccines (BNT162b2 (N =2) and Moderna®
(N=1)), and in the sixth case, urticaria was associated
with angioedema and dyspnea following the CoronaVac
administration. Among the included patients, 9 exhibited
a new-onset skin reaction; however, it was a reactivation
of preexisting urticaria in one of them.

The median time interval between vaccination and the
onset of urticaria was 28.5 h (0.5 h to 7 days). The offended
dose was the first one in eight patients and the second in two
patients. All patients required antihistamines and four of
them required intravenous betamethasone. The resolution of
the cutaneous eruption was observed at least 2 months later
(median 16 weeks: minimum 2 months—maximum 6 months),
despite the regular use of antihistamine treatment (cetirizine or
desloratadine) in nine patients. We recommend initially the use
of a standard dose of 2nd generation H1-antihistamines as the
first-line treatment for urticaria and to increase gradually, every
week, at up to quadruple recommended dose, if symptoms are
intolerable. Only one patient with a medical history of benign
prostate hypertrophy has interrupted second-generation H1
antihistamine (levocetirizine then desloratadine) because of
acute urinary retention. Laboratory tests showed polynuclear
leucocytosis in five patients. Serologic markers of autoimmune

Fig.1 Chronic spontaneous urticaria with erythematous plaques on the
upper and lower limbs following the Pfizer-BioNTech COVID-19 vac-
cine
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Fig.2 Wheals and erythematous on the upper back and arms in a patient
with chronic spontaneous urticaria after Pfizer-BioNTech COVID-19
vaccine

disease were performed in all patients revealing positive anti-
thyroperoxidase antibodies (TPOADb) in one patient 3 months
after receiving the first dose of BNT162b2 (BioNTech/Pfizer).
Inflammatory biomarkers (erythrocyte sedimentation rate, and
C-reactive protein serum) were negative in all patients. Total
serum immunoglobulin E (IgE) was elevated in four patients:
three patients following BNT162b2 (BioNTech/Pfizer) (first

Fig.3 Facial and upper lips angioedema after Oxford/AstraZeneca®
COVID-19 vaccine

dose: N=2; second dose N=1) and one patient after the first
dose of CoronaVac administration.

Five patients agreed to carry out an allergological workup.
Skin tests for the suspected COVID-19 vaccine as well as the
vaccine excipient (PEG or PS 80) were performed and were
negative in all of them. Only one patient received her next
booster dose of Moderna® COVID-19 vaccine, with a relapse
of urticaria associated with angioedema.

Discussion

We describe in the present study an original case series of
patients who developed chronic spontaneous urticaria (CSU)
thought to be related to the COVID-19 vaccine. Indeed, a
clear temporal relationship was observed between the vaccine
administration and the symptoms’ onset, and the absence of
other attributable aetiologies. Based on the Naranjo algo-
rithm, it is probable that the CSU was due to the COVID-19
vaccine [15]. Urticaria more commonly known as hives or
wheals is a skin disorder characterized by recurrent urticaria
of unknown origin that can occur with or without associated
angioedema [18]. It is a frequent disorder that affects between
15 and 25% of the population [19]. When triggers (physical
stimuli, stress, etc.) are identified, the urticaria is categorized
as inducible, and, the urticaria is called spontaneous, oth-
erwise. Besides, and based on the EAACI guidelines [14],
urticaria is classified as acute or chronic if the duration is
less than 6 weeks or more than 6 weeks, respectively. Exan-
thems are the most cutaneous manifestation drug-induced,
followed by urticaria. This later accounted for 5.9% of all
drug rashes [20]. However, drugs account for a minority of
cases of chronic urticaria (9%) [21]. Drug-induced urticaria
is commonly caused by nonsteroidal anti-inflammatory drugs
where this later trigger can induce or aggravate preexisting
CSU [22]. Regarding vaccines, the risk of hypersensitivity
reaction post-vaccination is estimated to be 1.31 per million
vaccine doses [3]. Cutaneous reactions mostly described are
localized to the site of vaccine administration; however, a
generalized reaction such as delayed urticaria, angioedema,
and nonspecific skin rashes can occur in 5 to 13% of patients
receiving vaccines [23]. The onset of the reaction is gener-
ally less than 4 h post-vaccination, but this delay has been
reported to be up to 7 days in some cases [24]. Although
rare, CSU may be associated with vaccines involving mostly
the influenza vaccine (28.6%) followed by HBV vaccine
(21.4%), HPV (21.4%), yellow fever (14.3%), and DTP
vaccines (14.3%) [25]. Regarding anti-SARS-CoV-2 vac-
cines, most reported adverse events following immunization
(AEFIs) are not serious [26]. The most common side effects
were injection site reactions, affecting 30—70%. The general-
ized cutaneous reaction has been in small case series includ-
ing exanthemas, vascular lesions, eczematous dermatitis,
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autoimmune bullous reactions, and exacerbation of chronic
immune-mediated cutaneous dermatoses.

To date, anti-SARS-CoV-2 vaccine—induced CSU has
been described in limited single-case reports [10—13]. Alflen
et al. [11] were the first to report two cases of a relapse of
CSU induced by the Moderna COVID-19 vaccine. The delay
was 16 h and 30 min, respectively, after the second and the
first vaccine dose. In another case, Thomas et al. [10] have
described a clinical observation of a 20-year-old male, with
a history of allergic reactions to sulfa drugs, who developed
CSU 1 week after receiving the second dose of the Pfizer-
BioNTech BNT162b2 mRNA COVID-19 vaccine. Brooks
et al. [12] have described the fourth case of CSU occurring
in a 60-year-old male with a history of asthma and envi-
ronmental allergies who exhibited urticarial rash 5 weeks
following the first dose of AstraZeneca/Oxford COVID-19
vaccine. Recently, Suan and Lee [13] reported another case
of CSU developed in a 39-year-old male with no history of
atopic disorders, who developed widespread urticaria associ-
ated with swelling of hands, 2 weeks following the second
AstraZeneca/Oxford COVID-19 vaccine.

Interestingly, all of the previously described observations
of CSU induced by the COVID-19 vaccine were resistant to
pharmacology therapy particularly high doses of H1 block-
ing antihistamine, similarly to the present case series.

In our study, the mRNA COVID-19 vaccine (Pfizer-
BioNTech, Moderna® (mRNA-1273)) was the most sus-
pected vaccine, followed respectively by a viral vector (vac-
cine Oxford/AstraZeneca®) and inactivated virus COVID-19
vaccine (Sinovac, CoronaVac).

The most implicated dose in our series was the first one
(8/10), as the majority of included patients had received only
the first dose (7/10). However, the re-exposure to a further
dose could be associated with a recurrence of urticaria, as
observed in one of the included patients. In this context,
Bellinato et al. [27] showed that the frequency of urticaria
was 0.3% and 0.6%, respectively after the first and the sec-
ond dose of the mRNA vaccination. Moreover, these authors
demonstrated that the recurrence of urticaria occurred in
3.3% of those who experienced the first reaction [27].

According to the classification of Bellinato et al. [27],
the majority of our patients (9/10) exhibited new-onset skin
reactions; however, it was a flare of preexisting urticarial in
only one patient. The pathogenesis of CSU is complex and
still incompletely understood. Several theories have been
proposed; the most suggested theory is that this entity results
from the activation of mast cells and basophils, which gives
rise to the release of proinflammatory mediators that sup-
port the generation of urticaria [28]. However, several pieces
of evidence point toward a potential autoimmune etiology
in up to 50% of patients with this condition [28]. Particu-
larly, in the case of CSU, an autoimmune pathway could
be hypothesized. Indeed, the immune response induced by
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COVID-19 infection or vaccination could target host mol-
ecules that share structural similarities with viral epitopes.
Indeed, it has been shown a similarity between COVID-19
proteins and human tissue antigens. This cross-reactivity in
patients with preexisting self-tolerance deregulations may
lead to the development of autoimmune disease [28].

According to Maurer et al. [29], the occurrence of CSU is
rather explained by an autoimmune etiology because of its
association with other autoimmune diseases (Hashimoto’s
thyroiditis, vitiligo, type I diabetes) and the increased inci-
dence of autoantibody production (positive speckled-pattern
antinuclear antibodies, IgG antithyroid antigens, and IgE
anti-thyroperoxidase). However, until today, absolute evi-
dence on the mechanism of CSU is still lacking [29].

In the present series, the COVID-19 vaccine seems to be
the trigger as none of the patients had a history of autoimmune
diseases. It has been argued that urticaria post-vaccination
can occur because of either the active vaccine component
or one of the other components [3]. The anti-SARS-CoV-2
vaccines contain excipients known to be associated with the
potential risk of sensitization. Indeed, the Pfizer-BioNTech
vaccine contains polyethylene glycol-2000, Moderna vaccine
polyethylene glycol-2000, and tromethamine and AstraZen-
eca vaccine including polysorbate 80. Taking account of this
consideration, we performed, before receiving anti-SARS-
CoV-2 vaccination, a complete medical history, and aller-
gological workup to the suspected excipient. These explo-
rations were negative in all tested patients, confirming the
fact that urticaria is induced by the active component rather
than the excipient. Up to date, the predictive value of skin
tests in the case of COVID-19 vaccine—induced hypersen-
sitivity is still unknown. Indeed, a positive immediate reac-
tion (SPT, IDT) could be useful to confirm the diagnosis of
immediate hypersensitivity reaction to a vaccine; however,
a positive delayed reaction is explained by cellular immune
protection. In our study, skin tests with the suspected vaccine
were negative in all patients. This result is consistent with the
finding of Bianchi, who found a negative immediate reading
skin testing in all patients performed for whom experienced
CSU and angioedema following SARS-CoV-2 vaccination.
In another study, Pitlick et al. [30] found that only 12/129
patients (9.3%) with an urticaria post-vaccination had a posi-
tive skin test. Among a total of 129 patients who have per-
formed skin testing, 101 patients have received a COVID-19
vaccine of whom 90 patients have tolerated the vaccine and
the remaining 11 patients experienced minor rash after vac-
cination. Therefore, the study reveals the low positivity rate
of COVID-19 vaccine excipient skin testing and the high rate
of subsequent COVID-19 vaccine tolerance suggests a low
utility of this method in the evaluation of COVID-19 vaccine
hypersensitivity reactions [30]. We think that future stud-
ies are needed to better clarify the utility of SPT and IDT
to investigate COVID-19 vaccine allergy. Anyway, strict



European Journal of Clinical Pharmacology (2022) 78:1959-1964

1963

avoidance of subsequent COVID-19 vaccination should be
discouraged. Regarding the usefulness of premedication with
antihistamine and/or corticosteroids, there is no evidence that
premedication reduces the risk of subsequent CSU reactions.
According to the Consensus Statements of the KAAACI Urti-
caria/Angioedema/Anaphylaxis Working, pretreatment with
second-generation antihistamines before the second dose of
COVID-19 vaccination may be considered in patients with
mild allergic symptoms, such as urticaria [14].

In conclusion, through this series, we add to the medical
literature ten new cases of chronic spontaneous urticarial
reactions uncontrolled with high-dose first-generation H1
antihistamines. Thus, clinicians should be aware of the pos-
sibility of CSU following COVID-19 vaccines. However,
the largest studies are mandatory to better understand the
pathogenesis of this side effect and to update, accordingly,
future recommendations in cases of CSU-induced SARS-
CoV-2 vaccination.
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