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ABSTRACT 
The recently extended use of mRNA vaccines due to the COVID-19 pandemic has allowed the description of mul-

tiple cutaneous adverse events including local injection site reactions, urticaria, and morbilliform eruptions. COVID-19 
vaccine-related cutaneous reaction patterns can be divided into type Ⅰ hypersensitivity reactions, type Ⅳ hypersensitiv-
ity reactions, autoimmune-related, and functional angiopathies based on pathogenesis. Erythema multiforme (EM), a 
type IV hypersensitivity reaction, has also been reported from several centers. We experienced the remarkable im-
provement of COVID-19 vaccine-related EM with systemic administration of prednisolone and summarized six cases 
experienced in our department. 
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1. Introduction 
Erythema multiforme (EM) is an immune-mediated skin disease 

that presents with cutaneous or mucosal lesions or both. EM can be in-
duced by various factors including viral infections (simplex virus and 
mycoplasma are the most common causes) and drugs. EM is usually 
caused by delayed-type hypersensitivity (type Ⅳ allergy) reactions to 
infections or drugs. Typical histopathologic findings of EM include or-
thokeratosis, individual cell necrosis of keratinocytes within the epi-
dermis, vacuolar degeneration of the basement membrane, and inflam-
matory cell infiltration of the upper dermis.  

The recently extended use of mRNA vaccines BNT162b2 (Pfiz-
er-BioNTech) and mRNA-1273 (Moderna) due to the COVID-19 pan-
demic has allowed the description of multiple cutaneous adverse events 
including local injection site reactions, urticaria, and morbilliform erup-
tions. COVID-19 vaccine-related cutaneous reaction patterns can be 
divided into type Ⅰ hypersensitivity reactions, type Ⅳ hypersensitivity 
reactions, autoimmune-related, and functional angiopathies based on 
pathogenesis[1]. EM has also been reported from several centers. Since 
we experienced six cases of EM after COVID-19 vaccination from June 
to August 2021, we report the case report and our summary. 

2. Case report 
A 77-year-old female came to our department because of her ery-

thema. She had a fever on the 5th day after the second dose of the  
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COVID-19 vaccine, and erythema starting from the 
face was observed on the 7th day, and erythema 
appeared on the trunk with fever release. Clinical 
manifestation revealed erythema with infiltration on 
her body (Figure 1A). There were no obvious bul-
lae or purpura, and no pruritus was observed. Two 
erosions were found in the oral cavity (Figure 1B). 
Laboratory investigation revealed no abnormalities 
except for a mild deviation of liver enzymes. Sero-
logical measurements of cytomegalovirus, herpes 
simplex virus, and EB virus antibody titers all 
showed an existing infection pattern. There was no 
history of oral medication. Histological findings 
revealed interface dermatitis with individual cell 
necrosis in the epidermis and inflammatory cell in-
filtration in the shallow dermis (Figures 1C, D, and 
E). The patient was admitted to the hospital and 
started on prednisolone (PSL) at 60 mg/day (1 
mg/kg/day). Erythema showed a tendency to im-
prove after the start of PSL administration. After the 
completion of steroid administration, no flare-up of 
the skin rash was observed. The patient was referred 
to the Department of Respiratory Medicine at our 
hospital because a thymoma was noted on the CT 
scan of the chest taken at the time of admission. 
After completion of steroid administration and im-
provement of her general condition, she was sched-
uled for surgery.  

3. Discussion 
In this case, we demonstrate the remarkable 

improvement of EM with systemic administration 
of PSL. According to the registry-based study of 
414 cases, three cases of EM were reported, which 
were observed the first time after vaccination with 
the mRNA-1273 (Moderna)[2]. Another group re-
ported 3 cases were EM of the 38 patients who had 
skin reactions after COVID-19 vaccination and all 3 
cases were reported 7–14 days after the first vac-
cination[3].  

Then, we summarized six cases experienced in 
our department. It can be summarized as two males 
and four females, ranging in age from 19 to 77 
years (average 54 years). The number of vaccine 
inoculations was the first in five cases and the sec-
ond in one case, and the time from vaccination to  

 
Figure 1. Case presentation and summary of COVID-19 vaccine 
related-EM. Clinical pictures of the back (A) and the oral cavity 
(B). (C) A skin biopsy of the dorsal erythema was performed. 
The skin biopsy site is indicated by an allow-head. Histology of 
H & E staining, (D) (E) Scale bar is 100 µm.  

disease onset ranged from 4 to 20 days, with the 
exception of one case, in which disease onset oc-
curred within about one week, consistent with pre-
vious reports. Systemic steroid administration was 
required in three cases. Two patients received im-
mune checkpoint inhibitors because of their primary 
diseases (Table 1). 
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Table 1 
Age Sex Histology Vaccine Timepoint 

(day) 
Dose Concomitant 

disease 
Treatment 

68 F Interface dermatitis 
with vacuolar change. 
Eosinophil infiltration 

Unknown 4 1 
 

Application of PSL 
ointment  

67 M Interface dermatitis BNT162b2 (Pfiz-
er-BioNTech) 

7 1 Diabetes, hy-
pertension 

Systemic PSL 
(maximum 50 
mg/day) 

77 F Interface dermatitis Unknown 7 2 Thymoma Systemic PSL 
(maximum 60 
mg/day) 

47 M Interface dermatitis mRNA-1273 
(Moderna) 

8 1 Hyperlipidemia Application of PSL 
ointment  

19 F N.D. Unknown 6 1 None Application of PSL 
ointment  

46 F Interface dermatitis, 
vacuolar with partial 
spongiosis 

mRNA-1273 
(Moderna) 

20 1 Lung cancer Systemic PSL 
(maximum 60 
mg/day) 

 
EM is also known to be induced by various 

causes, including viral infections and drugs. Actu-
ally, in one of our cases, EM was thought to have 
developed after COVID-19 vaccination, but sero-
logical investigation for the virus revealed that cy-
tomegalovirus infection was suspicious later. It is 
important to note that the possibility of drug erup-
tions or viral infections must be ruled out. With the 
increase in the number of COVID-19 vaccinations 
and the start of additional vaccinations, the number 
of cases presenting with various types of skin rash, 
including EM, is expected to increase. Further ac-
cumulation of cases is expected in the future. 
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