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Introduction

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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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 not impede vaccination.
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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.

Methods

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.

Results

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.

Discussion

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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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 N
o.
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Fig. 1. Occurrence of erythema multiforme (EM) based on the dose of 
Pfizer, Moderna, AstraZeneca, and Sinopharm vaccines.
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more common by approximately 2.7 times after receiving the 

first dose compared with the second dose. Also, vaccinated 

individuals reported experiencing less cutaneous side effects 

after the second dose.

 Lower percentage of complications after the second dose 

can be due to the fact that those who developed complica-

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 

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 mRNA 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 

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

No. Author Study design
Pfizer Moderna Johnson & 

Johnson
Astra

Zeneca Sinopharm Baharat Unknown

D1 D2 D1 D2 D1 D2 D1 D2 D1 D2 D1 D2 D1 D2

26 Tan et al. [40] Review 7 2 0 1 0 0 0 0 0 0 0 0 0 0
27 Freeman et al. [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 3 0 0 0 0 0 0 0 0 0 0 0
29 Pourani et al. [42] Cross-sectional questionnaire-

based
0 0 0 0 0 0 1 (dose NR) 1 (dose NR) 0 0 0 0

30 Lee et al. [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 0

D, dose; NR, not reported.

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

50

40

30

20

10

0
Pfizer Moderna Astrazeneca Sinopharm Unknown

Pr
ev

al
en

ce
 o

f E
M

 (%
)

Vaccine type



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

93https://www.ecevr.org/https://doi.org/10.7774/cevr.2023.12.2.87

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].

Conclusion

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.

ORCID

Marzieh Yousefian https://orcid.org/0000-0002-3829-0520

Alireza Khadivi https://orcid.org/0000-0002-1794-7589

References

1. Zhou P, Yang XL, Wang XG, et al. A pneumonia outbreak 

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

Only cutaneous Only oral Oral and cutaneous

Oral and cutaneous 
manifestation

Cutaneous manifestation

Oral manifestation

31%

31%

6% 31%

62%



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

94 https://www.ecevr.org/ https://doi.org/10.7774/cevr.2023.12.2.87

associated with a new coronavirus of probable bat origin. 

Nature 2020;579:270-3.

2. Wu F, Zhao S, Yu B, et al. A new coronavirus associated 

with human respiratory disease in China. Nature 020;579: 

265-9.

3. Nakamichi K, Shen JZ, Lee CS, et al. Hospitalization and 

mortality associated with SARS-CoV-2 viral clades in CO-

VID-19. Sci Rep 2021;11:4802.

4. CDC COVID-19 Response Team; Food and Drug Admin-

istration. Allergic reactions including anaphylaxis after re-

ceipt of the first dose of Pfizer-BioNTech COVID-19 vac-

cine: United States, December 14-23, 2020. MMWR Morb 

Mortal Wkly Rep 2021;70:46-51.

5. Craven J. COVID-19 vaccine tracker. Rockville (MD): Reg-

ulatory Affairs Professionals Society; 2021.

6. Chung EH. Vaccine allergies. Clin Exp Vaccine Res 2014;3: 

50-7.

7. Rosenblatt AE, Stein SL. Cutaneous reactions to vaccina-

tions. Clin Dermatol 2015;33:327-32.

8. Bujan Bonino C, Moreiras Arias N, Lopez-Pardo Rico M, 

et al. Atypical erythema multiforme related to BNT162b2 

(Pfizer-BioNTech) COVID-19 vaccine. Int J Dermatol 

2021;60:e466-7.

9. Su JR, Haber P, Ng CS, et al. Erythema multiforme, Stevens 

Johnson syndrome, and toxic epidermal necrolysis report-

ed after vaccination, 1999-2017. Vaccine 2020;38:1746-52.

10. Huff JC, Weston WL, Tonnesen MG. Erythema multiforme: 

a critical review of characteristics, diagnostic criteria, and 

causes. J Am Acad Dermatol 1983;8:763-75.

11. Ayangco L, Rogers RS 3rd. Oral manifestations of erythe-

ma multiforme. Dermatol Clin 2003;21:195-205.

12. Leaute-Labreze C, Lamireau T, Chawki D, Maleville J, Taieb 

A. Diagnosis, classification, and management of erythema 

multiforme and Stevens-Johnson syndrome. Arch Dis 

Child 2000;83:347-52.

13. Kennett S. Erythema multiforme affecting the oral cavity. 

Oral Surg Oral Med Oral Pathol 1968;25:366-73.

14. Rongioletti F, Ferreli C, Sena P, Caputo V, Atzori L. Clinico-

pathologic correlations of COVID-19-related cutaneous 

manifestations with special emphasis on histopathologic 

patterns. Clin Dermatol 2021;39:149-62.

15. Wunderlich K, Dirschka T. Erythema multiforme follow-

ing COVID-19 vaccination (BNT162b2). Hautarzt 2022;73: 

68-70.

16. Lavery MJ, Nawimana S, Parslew R, Stewart L. A flare of 

pre-existing erythema multiforme following BNT162b2 

(Pfizer-BioNTech) COVID-19 vaccine. Clin Exp Dermatol 

2021;46:1325-7.

17. Sechi A, Pierobon E, Pezzolo E, et al. Abrupt onset of Sweet 

syndrome, pityriasis rubra pilaris, pityriasis lichenoides et 

varioliformis acuta and erythema multiforme: unravelling 

a possible common trigger, the COVID-19 vaccine. Clin 

Exp Dermatol 2022;47:437-40.

18. de Las Vecillas L, Lopez J, Morchon E, Rodriguez F, Drake 

M, Martino M. Viral-like reaction or hypersensitivity?: ery-

thema multiforme minor reaction and moderate eosino-

philia after the Pfizer-BioNTech BNT162b2 (mRNA-Based) 

SARS-CoV-2 vaccine. J Investig Allergol Clin Immunol 

2021;32:77-8.

19. Kothari RS, Subramani D, Asnani DR, Raman A, Deora 

MS, Gupta A. Erythema multiforme after Covishield/

ChAdOx1 vaccination. Dermatol Ther 2022;35:e15289.

20. Erythema multiforme after SARS-CoV-2 messenger RNA 

vaccination. QJM 2022;115:37-8.

21. Gambichler T, Scholl L, Dickel H, Ocker L, Stranzenbach 

R. Prompt onset of Rowell’s syndrome following the first 

BNT162b2 SARS-CoV-2 vaccination. J Eur Acad Dermatol 

Venereol 2021;35:e415-6.

22. Kim MJ, Kim JW, Kim MS, Choi SY, Na JI. Generalized ery-

thema multiforme-like skin rash following the first dose of 

COVID-19 vaccine (Pfizer-BioNTech). J Eur Acad Derma-

tol Venereol 2022;36:e98-100.

23. Scharf C, Di Brizzi EV, Pellerone S, Liguori M, Giorgio CM, 

Argenziano G. Nevocentric erythema multiforme after 

SARS-COV-2 vaccine. J Eur Acad Dermatol Venereol 2022; 

36:e30-2.

24. Lopes NT, Pinilla CE, Gerbase AC. Erythema multiforme 

after CoronaVac vaccination. J Eur Acad Dermatol Vene-

reol 2021;35:e717-9.

25. Karatas E, Nazim A, Patel P, et al. Erythema multiforme 

reactions after Pfizer/BioNTech (BNT162b2) and Moder-

na (mRNA-1273) COVID-19 vaccination: a case series. 

JAAD Case Rep 2023;32:55-8.

26. Iwasawa O, Kamiya K, Komine M, Ohtsuki M. Case of 

atypical erythema multiforme following coronavirus dis-

ease 2019 vaccination. J Dermatol 2022;49:e113-4.

27. Saibene AM, Alliata A, Cozzi AT, et al. Erythema multi-

forme major following SARS-CoV-2 vaccine. Clin Case Rep 

2021;9:e04947.

28. Ibrahim MM. Erythema multiforme after Pfizer-BioNTech 

COVID-19 vaccination in Iraqi patient. Med Leg Update 

2022;22:67-9.



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

95https://www.ecevr.org/https://doi.org/10.7774/cevr.2023.12.2.87

29. Lefeuvre M, Kerneuzet I, Darrieux L, Safa G. Multisystem 

inflammatory syndrome with erythema multiforme-like 

rash in an adult after mRNA COVID-19 vaccination. Ann 

Dermatol Venereol 2022;149:211-3.

30. Borg L, Mercieca L, Mintoff D, et al. Pfizer-BioNTech SARS-

CoV-2 mRNA vaccine-associated erythema multiforme. J 

Eur Acad Dermatol Venereol 2022;36:e22-4.

31. Burlando M, Herzum A, Micalizzi C, Cozzani E, Parodi A. 

Cutaneous reactions to COVID-19 vaccine at the derma-

tology primary care. Immun Inflamm Dis 2022;10:265-71.

32. Wang C, Rademaker M, Tate B, Baker C, Foley P. SARS-

CoV-2 (COVID-19) vaccination in dermatology patients on 

immunomodulatory and biologic agents: recommenda-

tions from the Australasian Medical Dermatology Group. 

Australas J Dermatol 2021;62:151-6.

33. Katayama S, Ota M. Erythema multiforme after BNT162b2 

vaccination. Intern Med 2022;61:1929.

34. Petruzzi M, Galleggiante S, Messina S, Della Vella F. Oral 

erythema multiforme after Pfizer-BioNTech COVID-19 

vaccination: a report of four cases. BMC Oral Health 2022; 

22:90.

35. Gimeno Castillo J, Roses Gibert P, Romero Abrio C, et al. 

Erythema multiforme after the third dose of mRNA-1273. 

Dermatol Ther 2022;35:e15497.

36. Haranaka M, Baber J, Ogama Y, et al. A randomized study 

to evaluate safety and immunogenicity of the BNT162b2 

COVID-19 vaccine in healthy Japanese adults. Nat Com-

mun 2021;12:7105.

37. Majenka P, Naoum C, Hartmann M. Multiform erythema 

after COVID-19 mRNA vaccination. Dtsch Arztebl Int 2021; 

118:690.

38. Niebel D, Wilhelmi J, De Vos L, et al. Annular plaques 

mimicking Rowell’s syndrome in the course of coronavi-

rus disease 2019 mRNA vaccines: an overlooked phe-

nomenon? J Dermatol 2022;49:151-6.

39. McMahon DE, Amerson E, Rosenbach M, et al. Cutane-

ous reactions reported after Moderna and Pfizer COV-

ID-19 vaccination: a registry-based study of 414 cases. J 

Am Acad Dermatol 2021;85:46-55.

40. Tan SW, Tam YC, Pang SM. Cutaneous reactions to COV-

ID-19 vaccines: a review. JAAD Int 2022;7:178-86.

41. Freeman EE, Sun Q, McMahon DE, et al. Skin reactions to 

COVID-19 vaccines: an American Academy of Dermatol-

ogy/International League of Dermatological Societies 

registry update on reaction location and COVID vaccine 

type. J Am Acad Dermatol 2022;86:e165-7.

42. Pourani MR, Shahidi Dadras M, Salari M, Diab R, Namazi 

N, Abdollahimajd F. Cutaneous adverse events related to 

COVID-19 vaccines: a cross-sectional questionnaire-based 

study of 867 patients. Dermatol Ther 2022;35:e15223.

43. Lee DS, Kim JW, Lee KL, Jung YJ, Kang HW. Adverse events 

following COVID-19 vaccination in South Korea between 

February 28 and August 21, 2021: a nationwide observa-

tional study. Int J Infect Dis 2022;118:173-82.

44. McMahon DE, Kovarik CL, Damsky W, et al. Clinical and 

pathologic correlation of cutaneous COVID-19 vaccine 

reactions including V-REPP: a registry-based study. J Am 

Acad Dermatol 2022;86:113-21.

45. Larson V, Seidenberg R, Caplan A, Brinster NK, Meehan 

SA, Kim RH. Clinical and histopathological spectrum of 

delayed adverse cutaneous reactions following COVID-19 

vaccination. J Cutan Pathol 2022;49:34-41.

46. Wu Z, Hu Y, Xu M, et al. Safety, tolerability, and immuno-

genicity of an inactivated SARS-CoV-2 vaccine (Coro-

naVac) in healthy adults aged 60 years and older: a ran-

domised, double-blind, placebo-controlled, phase 1/2 

clinical trial. Lancet Infect Dis 2021;21:803-12.

47. Jimenez-Cauhe J, Ortega-Quijano D, Carretero-Barrio I,  

et al. Erythema multiforme-like eruption in patients with 

COVID-19 infection: clinical and histological findings. 

Clin Exp Dermatol 2020;45:892-5.

48. Klein SL, Flanagan KL. Sex differences in immune respons-

es. Nat Rev Immunol 2016;16:626-38.

49. Fink AL, Klein SL. Sex and gender impact immune respons-

es to vaccines among the elderly. Physiology (Bethesda) 

2015;30:408-16.

50. Fink AL, Klein SL. The evolution of greater humoral im-

munity in females than males: implications for vaccine 

efficacy. Curr Opin Physiol 2018;6:16-20.

51. Fischinger S, Boudreau CM, Butler AL, Streeck H, Alter G. 

Sex differences in vaccine-induced humoral immunity. 

Semin Immunopathol 2019;41:239-49.

52. Flanagan KL, Fink AL, Plebanski M, Klein SL. Sex and 

gender differences in the outcomes of vaccination over 

the life course. Annu Rev Cell Dev Biol 2017;33:577-99.

53. Robinson LB, Fu X, Hashimoto D, et al. Incidence of cuta-

neous reactions after messenger RNA COVID-19 vaccines. 

JAMA Dermatol 2021;157:1000-2.

54. Studdiford J, Oppenheim L, McCann E, Altshuler M. Ery-

thema multiforme after meningitis vaccine: patient safety 

concerns with repeat immunization. Pharmacotherapy 

2006;26:1658-61.



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

96 https://www.ecevr.org/ https://doi.org/10.7774/cevr.2023.12.2.87

55. Perez-Carmona L, Aguayo-Leiva I, Gonzalez-Garcia C, 

Jaen-Olasolo P. The quadrivalent human papillomavirus 

vaccine: erythema multiforme and cutaneous side effects 

after administration. Dermatology 2010;221:197-200.

56. Shimabukuro T, Nair N. Allergic reactions including ana-

phylaxis after receipt of the first dose of Pfizer-BioNTech 

COVID-19 vaccine. JAMA 2021;325:780-1.

57. Klimek L, Novak N, Hamelmann E, et al. Severe allergic 

reactions after COVID-19 vaccination with the Pfizer/Bi-

oNTech vaccine in Great Britain and USA: Position state-

ment of the German Allergy Societies: Medical Associa-

tion of German Allergologists (AeDA), German Society for 

Allergology and Clinical Immunology (DGAKI) and Soci-

ety for Pediatric Allergology and Environmental Medicine 

(GPA). Allergo J Int 2021;30:51-5.

58. Kelso JM. Anaphylactic reactions to novel mRNA SARS-

CoV-2/COVID-19 vaccines. Vaccine 2021;39:865-7.

59. Cabanillas B, Akdis CA, Novak N. Allergic reactions to the 

first COVID-19 vaccine: a potential role of polyethylene 

glycol? Allergy 2021;76:1617-8.

60. Frank A, Radparvar S, Manasia A, Bassily-Marcus A, Kohli-

Seth R. Prolonged anaphylaxis to Pfizer coronavirus dis-

ease 2019 vaccine: a case report and mechanism of action. 

Crit Care Explor 2021;3:e0397.

61. Garvey LH, Nasser S. Anaphylaxis to the first COVID-19 

vaccine: is polyethylene glycol (PEG) the culprit? Br J An-

aesth 2021;126:e106-8.

62. Banerji A, Wickner PG, Saff R, et al. mRNA vaccines to pre-

vent COVID-19 disease and reported allergic reactions: 

current evidence and suggested approach. J Allergy Clin 

Immunol Pract 2021;9:1423-37.

63. Kounis NG, Koniari I, de Gregorio C, et al. Allergic reac-

tions to current available COVID-19 vaccinations: patho-

physiology, causality, and therapeutic considerations. 

Vaccines (Basel) 2021;9:221.

64. Azenha Rama T, Alvarez-Twose I. Delving into COVID-19 

vaccination-induced anaphylaxis: are mRNA vaccines 

safe in mast cell disorders? J Investig Allergol Clin Immu-

nol 2021;31:193-5.

65. Xia S, Zhang Y, Wang Y, et al. Safety and immunogenicity 

of an inactivated SARS-CoV-2 vaccine, BBIBP-CorV: a 

randomised, double-blind, placebo-controlled, phase 1/2 

trial. Lancet Infect Dis 2021;21:39-51.

66. Ostergaard SD, Schmidt M, Horvath-Puho E, Thomsen 

RW, Sorensen HT. Thromboembolism and the Oxford-As-

traZeneca COVID-19 vaccine: side-effect or coincidence? 

Lancet 2021;397:1441-3.

67. Chapman RS, Forsyth A, MacQueen A. Erythema multi-

forme in association with active ulcerative colitis and 

Crohn’s disease. Dermatologica 1977;154:32-8.

68. Imboden JB. The immunopathogenesis of rheumatoid 

arthritis. Annu Rev Pathol 2009;4:417-34.

69. Duvic M, Reisner EG, Dawson DV, Ciftan E. HLA-B15 as-

sociation with erythema multiforme. J Am Acad Dermatol 

1983;8:493-6.

70. Middleton D, Hutchison TH, Lynd J. HLA antigen frequen-

cy in erythema multiforme and in recurrent herpes sim-

plex. Tissue Antigens 1983;21:264-7.

71. Kampgen E, Burg G, Wank R. Association of herpes sim-

plex virus-induced erythema multiforme with the human 

leukocyte antigen DQw3. Arch Dermatol 1988;124:1372-5.

72. Lepage V, Douay C, Mallet C, et al. Erythema multiforme 

is associated to HLA-Aw33 and DRw53. Tissue Antigens 

1988;32:170-5.

73. Simon M Jr, Fuchs C. HLA pattern in patients with post-

herpetic erythema exsudativum multiforme. Z Hautkr 

1990;65:303-4.

74. Khalil I, Lepage V, Douay C, et al. HLA DQB1*0301 allele 

is involved in the susceptibility to erythema multiforme. J 

Invest Dermatol 1991;97:697-700.

75. Chahal D, Aleshin M, Turegano M, Chiu M, Worswick S. 

Vaccine-induced toxic epidermal necrolysis: a case and 

systematic review. Dermatol Online J 2018;24:13030/

qt7qn5268s.

76. Bean SF, Quezada RK. Recurrent oral erythema multi-

forme: clinical experience with 11 patients. JAMA 1983; 

249:2810-2.

77. Shklar G, McCarthy PL. Oral manifestations of erythema 

multiforme in children. Oral Surg Oral Med Oral Pathol 

1966;21:713-23.

78. Lozada-Nur F, Gorsky M, Silverman S Jr. Oral erythema 

multiforme: clinical observations and treatment of 95 pa-

tients. Oral Surg Oral Med Oral Pathol 1989;67:36-40.

79. Lozada F, Silverman S Jr. Erythema multiforme: clinical 

characteristics and natural history in fifty patients. Oral 

Surg Oral Med Oral Pathol 1978;46:628-36.

80. Kelso JM, Greenhawt MJ, Li JT, et al. Adverse reactions to 

vaccines practice parameter 2012 update. J Allergy Clin 

Immunol 2012;130:25-43.

81. Lamoreux MR, Sternbach MR, Hsu WT. Erythema multi-

forme. Am Fam Physician 2006;74:1883-8.


