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Review article

Occurrence of erythema
multiforme following COVID-19
vaccination: a review

The fast development of vaccines against the novel coronavirus disease is among the most
critical steps taken to control this potentially fatal viral disease. Like other vaccines, the coro-
navirus disease 2019 (COVID-19) vaccines can also cause unwanted reactions. Erythema mul-
tiforme (EM) is among the oral mucocutaneous side effects of COVID-19 vaccines. This study
aimed to comprehensively review the reported cases of EM since the global onset of COVID-19
vaccination. Data from 31 relevant studies regarding the type and dose of COVID-19 vaccines
administered, time of initiation of symptoms, age, and gender of patients, site of involvement, pa-
tients” medical history, and treatment options were extracted. In total, 90 patients were identified
with EM as a side effect of COVID-19 vaccination across studies. EM had the highest frequency
after receiving the first dose of mRNA vaccines in older individuals. The first symptoms of EM
appeared in less than 3 days in 45% and after 3 days in 55% of patients. EM is not a common
side effect of COVID-19 vaccination, and fear of its occurrence should notimpede vaccination.

Keywords: Erythema multiforme, COVID-19 vaccines, COVID-19

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the seventh human
coronavirus which was first detected in Wuhan, China, and led to the recent pneumonia
pandemic [1,2]. The coronavirus disease-2019 (COVID-19) afflicted thousands of peo-
ple worldwide and resulted in hospitalization of 80% of affected individuals and death
of 7.4% due to infection complications [3]. COVID-19 vaccines are currently the most ef-
ficient intervention to control COVID-19 pandemic [4]. Since April 15, 2021, 13 vaccines
have acquired legal approval, including the followings [5]: Moderna’s mRNA-1273, Pfiz-
er-BioNTech’s BNT162b2, Oxford-AstraZeneca’s AZD1222, Gamaleya’s Sputnik V, John-
son & Johnson’s Janssen’s Ad26.COV2.S, Sinovac’s CoronaVac, Sinopharm’s BBIBP-
CorV, The Vector Institute’s EpiVacCorona, CanSino’s Convidecia, Bharat’s Covaxin, Sin-
opharm’s WIBP-CorV, Chumakov’s CoviVac, and Anhui Zhifei Longcom’s ZF2001.

Similar to many other medications and vaccines, COVID-19 vaccines can also cause
unwanted reactions, which are mainly immune reactions elicited by vaccination [6].
Cutaneous disorders are among the most commonly reported complications follow-
ing vaccination. Nonetheless, such reactions are mainly limited to redness, swelling,
and tenderness of the injection site, which may occur in up to 90% of those receiving
the vaccines [7].
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Erythema multiforme (EM) is among the cutaneous side
effects of COVID-19 vaccination [8]. EM is a cutaneous in-
flammatory condition, which is classically related to infec-
tions, and is most common following herpes simplex virus
and mycoplasma infections. However, a wide range of stimu-
lants such as infective agents, medications, and even internal
diseases may also trigger its occurrence. Skin lesions in EM
mainly include targetoid papules comprised of three distinct
concentric regions [9]. EM is classified into two groups of ma-
jor and minor. In EM minor, cutaneous lesions cause less than
10% body surface involvement especially on the acral exten-
sor surfaces with minimal or no mucosal involvement [10].
EM major has a cutaneous pattern similar to that of EM minor
but with greater extension and mucosal involvement [11,12].
Also, some cases of oral mucosal ulcers have been reported
without any skin lesions, which are classified under a new
category of oral EM [11]. Thus, their identification and differ-
entiation from other oral ulcerative disorders is important for
early management and follow-up [11,13].

EM is a rare adverse complication of some other vaccines
as well, including mumps, measles, and hepatitis B [8], and
to date, 984 cases of EM due to vaccination have been report-
ed [9]. Also, some EM-like reactions related to COVID-19
have been reported which were mainly in the form of acral
typical lesions in younger patients and more extensive atypi-
cal lesions in adults [14].

To the best of the authors’ knowledge, no comprehensive
review is available regarding the occurrence of EM after CO-
VID-19 vaccination. Thus, this study was conducted aiming
to review all the reported cases of EM with oral and cutane-
ous lesions since the onset of COVID-19 vaccination.

Several studies have reported the occurrence of EM following
COVID-19 vaccination. This study evaluated all relevant case
reports/case series, registry-based studies, and reviews pub-
lished until April 2022. An electronic search of the literature
was carried out in PubMed, Google Scholar, Science Direct,
and Scopus databases using the following keywords: Erythe-
ma Multiforme, Targetoid Lesion, Iris Lesion, COVID Vacci-
nation, Corona Vaccination, EM, Rowell’s Syndrome, Cuta-
neous Reaction, and Skin Reaction.

Finally, 31 articles were retrieved. Data including type and
dose of vaccine, time of onset of symptoms after vaccination,
age and gender of patients, site of involvement, medical his-

tory of patients, and treatment options were extracted from
the articles.

Table 1 [8,15-38] and Table 2 [39-44] presents the results ob-
tained from evaluation of 31 eligible articles retrieved from
the databases.

The mean age of 90 patients that developed EM following
COVID-19 vaccination was approximately 51 years. The
prevalence of EM in females was twice that in males. EM due
to COVID-19 vaccination appeared most after the first dose
of vaccine. Most of the vaccines were mRNA vaccines (32%
Moderna, and 47% Pfizer). 20% of patients had a history of an
underlying condition or medication intake. Of all patients
who developed EM after COVID-19 vaccination, 37% had
oral, 93% had cutaneous, and 31% had both oral and cutane-
ous manifestations.

Widespread administration of COVID-19 vaccines approved
by the US Food and Drug Administration has created some
concerns regarding their potential side effects [45]. Cutane-
ous complications are among the most commonly reported
side effects of vaccines [9].

EM is an acute self-limiting reaction caused by exaggerated
immune response, which is characterized by targetoid skin le-
sions that may be associated with mucosal involvement as well.

The etiology of EM is unknown; however, it appears that
a trigger (usually infection) can elicit a cellular immune re-
sponse to antigens through CD4 type 1 T-helper cells, and in-
duce the release of interferon IFN-gamma and eventual acti-
vation of autoreactive system in genetically susceptible indi-
viduals [9]. IFN-gamma has been identified as a marker of T
cell response after CoronaVac vaccination [46]. Thus, it ap-
pears that COVID-19 vaccination can serve as a stimulant and
activate the same pathway that is activated by EM, and lead to
type III or type IV hypersensitivity reactions by the vaccine it-
self or its components [6].

In the present study, data of 31 articles retrieved by elec-
tronic search of databases were reviewed, revealing 90 pa-
tients that developed EM following COVID-19 vaccination.
The mean age of patients with oral and cutaneous manifesta-
tions of EM following COVID-19 vaccination was approxi-
mately 51 years. In terms of age, patients were categorized in-
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Table 1. Continued

Latency

Treatment options

Location (involved areas)

Medical history

Age
{yr)

Gender

Vaccine Dose period of
type EM after
vaccination

Author

No.

Prednisolone 1 mg/kg body weight

Generalized annular plaques

Hydroxychloroquine 200 mg and

Y

M

First 4 days

Pfizer

25 Niebel etal.

in combination with topical
corticosteroids+therapy with

prednisolone 5 mg for 4 years due to
rheumatic joint stiffness as well as

(38]

hydroxychloroquine was maintained and

Raynaud's syndrome and puffy fingers

methotrexate 15 mg subcutaneously was

added to prevent relapses

Extensor surfaces including hands and feet - Short pulse of prednisolone 1 mg/kg

First 10 days F 22 Hypothyroidism

Moderna

bodyweight in combination with ibuprofen

and topical corticosteroids

EM, erythema multiforme; F, female; M, male; NR, not reported.
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Fig. 1. Occurrence of erythema multiforme (EM) based on the dose of
Pfizer, Moderna, AstraZeneca, and Sinopharm vaccines.

to two groups of >50 years and <50 years. Accordingly, 40%
of patients with EM were <50 years and 60% were >50 years.
Jimenez-Cauhe et al. [47] reported that all four patients who
developed EM following COVID-19 infection were females
with a mean age of 66.75 years. Although EM may occur at
any age, it has the highest prevalence rate in young adults be-
tween 20 to 40 years [10]. This statement is different from the
present findings, which may be due to the higher prevalence
and priority of COVID-19 vaccination in the elderly.

The present study showed that the prevalence of EM fol-
lowing COVID-19 vaccination in females was twice that in
males. Previous studies have also demonstrated that females
have stronger immune responses to external antigens such as
vaccines than males, and thus, they more commonly experi-
ence side effects such as EM [48-52].

EM due to COVID-19 vaccination appeared after the first
dose of vaccine in 44%, after the second dose in 30%, and af-
ter the third dose in 1%. Information regarding the dose of
vaccine was not disclosed for 25% of the cases. In the report-
ed cases, the prevalence of EM was 54% after the first dose
and 46% after the second dose of Pfizer, and 67% after the first
dose, 29% after the second dose, and 4% after the third dose
of Moderna. In cases who received AstraZeneca vaccine
whose vaccine dose had been disclosed, all cases of EM oc-
curred after the first dose of vaccine. One case of EM was re-
ported after Sinopharm vaccine, which occurred after receiv-
ing the second dose (Fig. 1).

In a cohort study by Robinson et al. [53], only 13% of indi-
viduals who experienced cutaneous symptoms after the first
dose of COVID-19 mRNA vaccination developed cutaneous
reactions again after the second dose. McMahon et al. [39] in
their registry-based study aimed to assess the development
of skin reactions following receiving Pfizer and Moderna CO-
VID-19 vaccines. They reported that injection site reactions
were the most common cutaneous side effect, which were

https://doi.org/10.7774/cevr.2023.12.2.87 91



VACCINE

Marzieh Yousefian et al « Erythema multiforme following COVID-19 vaccination

Table 2. Number of patients who developed erythema multiforme following the first or second dose of coronavirus disease 2019 vaccination

as reported in the studies

Johnson & Astra

Pfizer Moderna Sinopharm Baharat ~ Unknown

No. Author Study design Johnson Zeneca

D1 D2 D1 D2 D1 D2 D1 D2 D1 D2 D1 D2 D1 D2
26 Tanetal.[40] Review 72 0 1 0 0 0 0 0 0 0 0 0 0
27 Freemanetal.[41] Registry-based 1 4 13 3 0 0 1 0 0 0 0 0 1 1
28 McMahon et al. [39] Registry-based 0 0 0 0 0 0 0 0 0 0 0 0 0
29 Pouranietal.[42]  Cross-sectional questionnaire- 0 0 0 0 0  1(doseNR)  1(doseNR) 0 0 0 0

based
30 Leeetal.[43] Nationwide observational study 2 (dose NR) 0 0 0 0 13 (dose NR) 0 0 0 0 0 0
31 McMahon et al. [44] Registry-based 0 0 1 (dose NR) 0 0 0 0 0 0 0 0 0
D, dose; NR, not reported.
more common by approximately 2.7 times after receiving the © 50
first dose compared with the second dose. Also, vaccinated % 40 - W Vaccine type
individuals reported experiencing less cutaneous side effects S 30|
after the second dose. % 20|
Lower percentage of complications after the second dose g 10t I
can be due to the fact that those who developed complica- o | -
Pfizer Moderna  Astrazeneca Sinopharm  Unknown

tions after the first dose did not receive the second dose. Time
of conduction of studies is also important, since some studies
were conducted before the widespread administration of
second dose. Moreover, another study showed that the im-
mune response elicited by the injection of first dose can
modify and balance the subsequent reactions after receiving
the second dose [40]. Nonetheless, Studdiford et al. [54] dis-
cussed that patients who developed EM following vaccina-
tion had better not receive any additional dose due to the
possibility of development of more severe skin reactions up-
on re-exposure. Therefore, although occurrence of EM after
vaccination is not a contraindication for re-vaccination, such
patients are recommended to undergo precise monitoring
after re-vaccination since they may be at higher risk of devel-
oping more severe side effects such as EM major, Stevens-
Johnson syndrome, or toxic epidermal necrolysis [55].

Of 96 doses of COVID-19 vaccines that led to development
of EM, 79% were mRNA vaccines (32% Moderna and 47%
Pfizer), 17% were adenoviral vector vaccines (AstraZeneca),
2% were inactivated whole-virus vaccines (Sinopharm), and
2% were unknown (Fig. 2). Other studies also reported aller-
gic reactions following COVID-19 vaccination, especially
mRNA vaccines [56-61].

The spike protein of coronavirus has been coded in mRNA
COVID-19 vaccines. Immunohistochemical assessment of
cases who received such vaccines and developed EM re-
vealed this hallmark in their endothelial cells and epithelial

92

Fig. 2. Occurrence of erythema multiforme (EM) based on the type of
received vaccine.

cells of their endocrine ducts. Thus, EM secondary to COV-
ID-19 vaccination with mRNA vaccines is an expected com-
plication [14]. Also, with respect to Pfizer and Moderna vi-
ruses, it has been reported that their components such as
polyethylene glycol may cause systemic hypersensitivity re-
actions in patients [59]. In addition to polyethylene glycol,
Moderna vaccines contain tromethamine, which can also
cause allergic reactions to the gadolinium-based contrast
agents [62]. Therefore, EM is probably more common after
the injection of mMRNA COVID-19 vaccines.

On the other hand, adjuvants such as aluminum salt pres-
ent in AstraZeneca vaccine can also cause type IV hypersen-
sitivity reaction [63]. AstraZeneca vaccine also contains poly-
sorbate 80 which may be responsible for allergic reactions. To
date, only one case of anaphylaxis due to AstraZeneca vac-
cine has been reported in the literature [64].

In general, inactive vaccines are safer in terms of possible
allergic reactions [65]. Nonetheless, it should be noted that
these vaccines also cause milder immune responses to SARS-
CoV-2 compared with other vaccines [66].

Of the 90 cases of EM reported in this review, 20% of pa-
tients had a history of an underlying condition or medication
intake while 12% had an unremarkable medical history. The

https://doi.org/10.7774/cevr.2023.12.2.87
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® Only cutaneous Only oral ® Oral and cutaneous

Oral and cutaneous
manifestation

Cutaneous manifestation

Oral manifestation |6%INg1%

Fig. 3. Frequency of oral and cutaneous manifestations of erythema
multiforme after coronavirus disease 2019 vaccination.

medical history of the remaining patients had not been dis-
closed. Of patients whose medical history had been reported,
approximately one-fourth had auto-immune diseases. Evi-
dence shows that EM may occur following some autoim-
mune diseases such as the inflammatory bowel disease or
rheumatoid arthritis [67]. Although the etiology of rheuma-
toid arthritis is still unknown, it is believed to have an autoim-
mune origin. Infectious agents may serve as a trigger in ge-
netically susceptible patients, which are determined by hu-
man leucocyte antigen (HLA) genes, and cause immune sys-
tem dysregulation [68]. The major histocompatibility complex
(which is a specific gene complex located on the short arm of
chromosome 6 in humans, known as the HLA system) deter-
mines the host response to antigens, at least to some extent.
Thus, various HLA associations reported in EM are not far
from expectation [69-74].

Further assessments in the present study revealed that pa-
tients with a history of autoimmune disease received Pfizer
vaccine in 75% and Moderna vaccine in 25% of the cases.
Considering the possibility of development of EM as the re-
sult of presence of an autoimmune condition combined with
mRNA vaccination, such patients should preferably receive
another vaccine type as a precautionary measure.

Of all patients who developed EM after COVID-19 vaccina-
tion, 37% had oral, 93% had cutaneous, and 31% had both
oral and cutaneous manifestations (Fig. 3). It appears that
cutaneous hypersensitivity reactions due to vaccination oc-
cur as the result of expression of vaccine antigens on the sur-
face of keratinocytes. This can lead to T lymphocyte immune
responses against epidermal cells, which eventually result in
cell death and dermo-epidermal separation [75]. Moreover, a
previous study reported that EM may manifest in the form of
oral mucosal ulcers without cutaneous involvement. Involve-
ment of oral mucosa, especially the labial mucosa, buccal
mucosa, non-attached gingiva, and lip vermilion occurs in
over 70% of the cases of EM [76]. Oral EM is characterized by
periodic development of intraoral vesicles and erosions, with
significant adverse effects on speech, mastication, and deglu-

tition. Diagnosis is difficult in most cases, because the clinical
manifestations of EM mimic those of other oral inflammatory
and vesiculobullous diseases [77]. Oral EM more commonly
occurs in adolescents and young adults; however, it may oc-
cur at any age [78]. It may occur periodically ranging from ev-
ery 3 weeks to once a year [79].

Regarding the latency period until development of symp-
toms, patients were divided into two groups of >3 days and
<3 days in the present study. Accordingly, 45% of patients
developed EM in less than 3 days after vaccination while 55%
showed the first symptoms after 3 days. Other studies report-
ed insignificant reactions such as fever, and swelling, redness
and pain of the injection site within 3 days after vaccination,
and significant local or delayed reactions within 4 days or
longer after the first dose of vaccines (hepatitis, rubella, etc.)
[80]. Chahal et al. [75] reported an average latency period of 6
days after vaccination (smallpox, hepatitis B, etc.) until devel-
opment of EM.

Although there is no specific treatment for EM, corticoste-
roids are most commonly administered for management of
acute cases. Corticosteroids are prescribed topically, orally (30~
90 mg prednisolone daily) or intravenously (0.5-1 mg/kg body
weight methyl prednisolone every 8 hours) for more severe
cases [81]. Management of oral EM is mainly palliative, and in-
cludes oral analgesics and lidocaine viscous mouthwash. Ade-
quate nutrition and fluid intake are also emphasized [78].

EM is a rare occurrence after vaccination, and should not hin-
der vaccination. Due to its rarity, finding a causal relationship
is difficult. Nonetheless, EM following COVID-19 vaccination
has been reported in the literature specially in women and for
mRNA vaccines. Considering the extensive administration of
COVID-19 vaccines due to COVID-19 pandemic, knowledge
enhancement regarding cutaneous and mucosal reactions
related to COVID-19 vaccination over time is imperative.
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