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Abstract Background/purpose: Erythema multiforme (EM) is considered a hypersensitivity
reaction associated with drugs and infections, and remains underestimated due to the lack
of precise classification and diagnostic criteria. The aim of this study was to evaluate the trig-
gering factors and clinical manifestations of EM and to present our experience in the diagnosis
and management of this disorder.
Materials and methods: All patient records were reviewed, and records of patients admitted,
diagnosed, and treated with EM were retrieved. Data on age, gender, medical history, trig-
gering factor(s), clinical form, mucosal/cutaneous involvement, affected oral site(s), recur-
rence, and treatment were collected. The data were analyzed statistically at a significance
level set at P < 0.05.
Results: A total of 36 EM patients were studied. The triggering factor was identified as infec-
tion in 25 %, drugs in 16.7 %, infections and drugs in 41.7 %, and none in 16.7 % of the 36 EM
patients. EM minor was diagnosed in 77.8 % of the patients. Labial mucosa (86.1 %) was the
most commonly affected oral site. Most patients were treated with topical steroids (25 %).
No significant differences were detected between demographic and clinical characteristics
with regards to gender, triggering factor, and the number of affected oral sites (P > 0.05).
Conclusion: The results of this study, based on the data from 36 EM patients with oral involve-
ment treated at our clinic, can guide dentists in this regard and may be considered as an epide-
miological source for the region.
ª 2024 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
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Introduction

Erythema multiforme (EM) is an acute, self-limiting and
sometimes recurrent mucocutaneous inflammatory disor-
der recognized as a hypersensitivity reaction primarily
triggered by certain infections and drugs, including
vaccinations.1e8

EM is regarded by numerous authors to be a component
of a continuous spectrum of increasingly severe manifes-
tations of a single disease entity, including EM minor, EM
major, Stevens-Johnson syndrome (SJS), and toxic
epidermal necrolysis (TEN, also known as Lyell dis-
ease).2,7,9,10 However, others considered EM to be a distinct
disorder due to its strong correlation with infections,
especially herpes simplex virus (HSV) infections, which is in
contrast to the prevailing drug-induced etiology of SJS and
TEN.2,9,11e15 Some authors suggested that the diagnosis of
EM would be appropriate when involvement is limited to
less than 10 % of the body surface area, while reserving SJS
or TEN for more extensive cases.6,7,9,11,13

First described by Bateman in 1817, Ferdinand von Hebra
provided the comprehensive description of the character-
istic morphological features and etiologies of this specific
eruption, coining the term “erythema exudativum multi-
forme” in 1866.1,16 Subsequently, in 1950, Thomas pro-
posed a classification for EM, dividing it into “minor” and
“major” subtypes.17 EM minor was assigned to cases pre-
senting typical clinical presentation with mild cutaneous
involvement as originally described by von Hebra, while EM
major was attributed to variants exhibiting more severe
mucocutaneous lesions. Additionally, some authors have
advocated a further classification, distinguishing cases with
a single mucosal site involvement as EM minor and those
with two or more mucosal sites involvement as EM
major.2,6,15,18 In 1968, Kennett described an oral inflam-
matory disorder that mimics the typical oral lesions of EM
but without any cutaneous involvement.19 Oral EM is
considered controversial, not well-recognized, and rare
within the spectrum of EM, as some dermatologists
continue to strongly argue that the exclusive criteria for EM
diagnosis consist of the distinct appearance and distribu-
tion of target cutaneous lesions.20,21 Various forms of EM
exist in addition to acute cases, including recurrent and
chronic persistent forms, which indicate the evolution of
the disease over time.4,10,22e24

Given its acute nature and manifestation in the dental
setting, EM proves to be an important condition that ne-
cessitates prompt diagnosis and care. This highlights the
significance of elucidating its epidemiology and clinical
characteristics through a dentist’s viewpoint. The lack of
established objective markers and distinct diagnostic
criteria makes the interpretation of the available infor-
mation on EM a challenging task. The literature review re-
veals a scarcity of large-scale studies on EM. Both
prospective and retrospective studies are comparatively
few in number, while the available case series in the
literature are outdated. Additionally, there is a notable
lack of case series depicting the diversity of oral pre-
sentations of the disease. Therefore, this retrospective
study aimed to investigate the epidemiology, triggering
factors, clinical characteristics, and treatment modalities
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in 36 EM patients with oral involvement treated at our
clinic. Our aim was to provide insights into the diagnosis
and management of this disorder based on our observations
and experiences.

Materials and methods

The design of this retrospective study was reviewed and
approved by the Clinical Research Ethics Committee of the
Faculty of Medicine at Marmara University (Protocol no:
09.2023.752) and was designed in accordance with the
Declaration of Helsinki. Written consents of all patients had
been obtained and strict measures were implemented
throughout the study to protect patient anonymity.

Study design

The study was designed as a retrospective analysis covering
all cases diagnosed with EM admitted to the Oral Medicine
and Maxillofacial Radiology Clinic at the Faculty of
Dentistry, Marmara University, Istanbul, Turkey, from 1999
to 2023. Within the scope of this retrospective study, all
patient records were reviewed, and the records of patients
admitted, diagnosed, and treated with EM during the
aforementioned period were retrieved and reviewed.

Data collection was performed by two researchers (TG
and BG) using a digital template. Patient records including
complete details of demographic information (age and sex),
past and recent medical history, factor(s) that triggered the
EM episode (such as previous/concomitant infection(s),
antecedent use of drug(s), or other causes), presence and
nature of prodromal symptom(s), clinical form, mucosal
and/or cutaneous involvement, specific oral site(s)
affected, recurrence, treatment(s) administered, and
duration of the EM episode were included in the study.

The diagnosis of EM at our clinic is primarily based on
clinical diagnostic criteria. Given the lack of specific diag-
nostic tests for EM, cases where alternative diagnoses were
clearly ruled out through clinical evaluation were included
in this study. The majority of diagnoses were solely based
on clinical symptoms, with a limited number of patients
undergoing additional investigations such as histopathology
and/or direct immunofluorescence (DIF) for confirmation.

In this study, cases of EM were clinically categorized
using the classification system proposed by Al-Johani et al.
EM was classified into two types according to the extent of
mucous membrane involvement.9 Cases presenting solely
with cutaneous lesions or those with cutaneous lesions
alongside the involvement of a single mucosal surface were
assigned as “EM minor”. The diagnosis of “EM major” was
attributed to cases involving skin and at least two mucosal
surfaces. Patients diagnosed with SJS and TEN were
excluded from the study group.

In cases where a preceding illness was noted without any
history of drug intake, an infectious etiology was suspected
for EM. Any infections noted in the clinical records within 3
weeks prior to EM diagnosis were referred to as “concom-
itant” infections. In cases where drug intake was reported
during an infection, both factors were considered in rela-
tion to the onset of EM.25 HSV was attributed as the cause
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of EM when patients presented either a positive HSV culture
result or acute HSV serological evidence in association with
their mucocutaneous eruptions. Similar to a previous study,
HSV infection was considered to be the cause of EM if the
patient presented with consistent clinical features (e.g., a
history of HSV lesions before each EM episode and clinically
evident subacute to resolving HSV lesions), even in the
absence of a positive culture result in the medical re-
cords.10 The study also investigated drug use for symptoms
or signs that were unrelated to EM. If multiple drugs came
under suspicion in a patient, each drug was thoroughly
examined. One of the researchers (SG) conducted a specific
evaluation of the antecedent use of drug(s).

To investigate the seasonal effect on the onset of EM,
the month of presentation for each EM case between 1999
and 2023 was also recorded.

Data analysis

The statistical analysis was performed using IBM SPSS Sta-
tistics Version 22.0 software (SPSS Inc., Chicago, IL, USA).
KolmogoroveSmirnov and Shapiro Wilks tests were used to
assess data normality. For the comparison of quantitative
data, Kruskal Wallis and Mann Whitney U tests were
employed in addition to providing descriptive statistics such
as mean, standard deviation, and frequency. The compar-
ison of qualitative data was conducted using Fisher’s exact
chi-square test, Fisher Freeman Halton exact chi-square
test, and Continuity (Yates) correction. Statistical signifi-
cance was evaluated at a P value of <0.05.

Results

Demographic characteristics

A total of 36 patient charts, including 22 female (61.1 %)
and 14 male (38.9 %) patients with the diagnosis of EM,
were retrospectively analyzed. Table 1 provides a summary
of the demographic, etiological, and clinical data for these
patients.

The mean age at diagnosis was 32.1 � 15.8 years,
ranging from 6 to 66 years. Among the 36 patients, females
outnumbered males, and young adults aged 21e30 years
(38.9 %) were predominant. The demographic characteris-
tics of patients are presented in Table 2.

25 out of 36 patients (69.4 %) had no known co-morbid
conditions whilst 11 (30.6 %) presented with systemic dis-
eases, the most frequent of which was epilepsy (18.2 %).

Etiological associations

The cases attributed to infectious agents, drugs, both, or
none were analyzed. Infections stood as the sole trigger in 9
of the cases (25 %), while drugs were the single cause in 6
cases (16.7 %). Both infectious agents and drugs acted as
triggers in 15 cases (41.7 %). However, neither an infectious
agent nor any drug was identified as the cause (no trig-
gering factor) in 6 patients (16.7 %). Overall, over 80 % of
the cases involved either infectious and/or pharmacolog-
ical triggers.
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The most commonly identified triggering factor for EM
onset was preceding infection with HSV (19.4 %), typically
herpes labialis. Drugs were suspected as triggers in 21 pa-
tients (58.3 %), with penicillin (19 %), paracetamol (14.3 %),
cephalosporin (14.3 %), and naproxen (9.5 %) being the
most frequently implicated. The complete list of impli-
cated infections and drugs is provided in Table 3.

The incidence of EM was comparatively higher during
spring and autumn, whereas it was lower during summer
and winter.

Clinical manifestations

EM minor was diagnosed in 28 (77.8 %), while EM major was
diagnosed in 8 patients (22.2 %). 12 patients (33.3 %) re-
ported recurrence. Prodromal symptoms, including fever,
malaise, or loss of appetite, preceded the onset of EM in 8
patients (22.2 %). Regional lymphadenopathy was detected
in 13 patients (36.1 %).

All patients exhibited oral mucosal involvement. More-
over, 11.1 % (n Z 4) presented also with genital, 8.3 %
(n Z 3) with nasal and 2.8 % (n Z 1) with ocular involve-
ment. Cutaneous involvement was observed in 16.7 %
(n Z 6) of patients and target or iris lesions located on the
feet/legs, hands/arms, abdominal region and pectoral re-
gion were identified. Details are provided in Table 1.

Oral manifestations presented as erythema, erosions,
bullae, and ulcerations on both non-keratinized and kera-
tinized mucosal surfaces and bloodstained crusts on the lips
(Figs. 1 and 2). The labial mucosa was the most commonly
affected oral site (86.1 %), followed by the upper and lower
lips (80.6 %), and the buccal mucosa (50 %). The site least
affected was the floor of the mouth (2.8 %). The number of
affected oral sites ranged between 2 and 6 (mean:
3.03 � 1.18, median: 3). Details of affected sites for each
case can be found in Table 1.

No significant differences were identified in de-
mographic and clinical characteristics relating to triggering
factor(s), clinical form, cutaneous/mucosal involvement,
affected oral site(s), and recurrence (P > 0.05). On the
other hand, a significantly higher incidence of EM major (40
%) was detected in patients above the age of 30 when
compared to those under 30 (9.5 %) (P: 0.046; P < 0.05).

No significant differences were found among the trig-
gering factor(s) in terms of clinical form, cutaneous/
mucosal involvement, affected oral sites, and recurrence
(P > 0.05). While there was a tendency for infection to be
associated with recurrence (66.7 %), this trend was not
statistically significant.

Treatment approaches

Management was related to the severity of the condition.
Eleven (30.6 %) patients were referred to relevant medical
specialties due to cutaneous or other mucosal involvement
besides the oral mucosa. The most common form of treat-
ment was solely topical steroid therapy (25 %), followed by
topical antiseptic (8.3 %), topical steroid with topical
antiseptic (8.3 %), and topical antiseptic with topical
anesthetic therapy (8.3 %). The mean duration of the dis-
ease was 15.9 � 4.1 days (range: 10e28, median: 14).



Table 1 Data regarding demographic, etiological, and clinical features of the 36 patients with erythema multiforme.

No Age Sex Preceding infection(s) Drug
antecedent(s)

Cutaneous
lesions

Affected
mucosa(e)

Clinical
form

Involved oral site(s) Recurrence

Lips Labial
mucosa

Buccal
mucosa

Hard
palate

Soft
palate

Tongue Floor of
the mouth

Uvula Gingiva

1 32 M Influenza Paracetamol e Oral and nasal Major X X X e X e e X e X
2 43 F e e X Oral and genital Major X X X e e X e e e e

3 18 M Urinary tract infection Cephalosporin X Oral Minor X X X e e e e e X e

4 23 F Genital infection Cephalosporin e Oral Minor X X e e e e e e e e

5 19 M e Mesalazine e Oral Minor X X X e e X e e X e

6 20 M HSV infection e e Oral Minor X e X e e X e e e e

7 25 F HSV infection e e Oral Minor X X e X e X e e e X
8 19 M Odontogenic infection Penicillin X Oral Minor X X e e e e e e e e

9 24 F Odontogenic infection Penicillin e Oral Minor X X e e e e e e e e

10 38 M HSV infection e e Oral and nasal Major e X X e e e e e e e

11 18 F Odontogenic infection Ciprofloxacin e Oral Minor X X e X e e e e e e

12 58 F e Naproxen e Oral Minor e e e X e X e e e e

13 24 M Influenza
HSV infection

Cephalosporin e Oral Minor X X X e e e e e e e

14 45 F e e e Oral and ocular Major e X X e X e e e e X
15 23 M HSV infection e X Oral Minor e X X X e e e e e X
16 34 M e e e Oral Minor X X e e e e e e e X
17 24 F HSV infection e e Oral Minor X X X e e X e e e X
18 21 M e Naproxen e Oral and genital Major X e e X e e e e e X
19 36 F Odontogenic infection Penicillin X Oral and genital Major e X X e e X e e e e

20 30 M e Naproxen
Metronidazole

e Oral Minor X e e X e X e e e X

21 22 F Influenza Penicillin e Oral Minor X e X e e e X e e

22 24 M Odontogenic infection Penicillin
Naproxen

e Oral and genital Major X X X X e X X e e X

23 6 F Influenza Paracetamol e Oral Minor X X e e e e e e e e

24 15 F Influenza Paracetamol e Oral Minor X X e e e e e e X e

25 62 F e e X Oral and nasal Major X X X e e e e e e e

26 14 F e e e Oral Minor e X X e e e e e e e

27 28 F HSV infection e e Oral Minor X X e X e e e e e X
28 66 F Cryptic tonsillitis Paracetamol

Penicillin
e Oral Minor X X e e e e e e e e

29 28 M Cryptic tonsillitis Paracetamol
Cephalosporin
Naproxen

e Oral Minor X X X X X e e e X e

30 53 F Odontogenic infection Macrolide
Etodolac

e Oral Minor X X e e e e e e e e

31 53 F HSV infection e e Oral Minor X X e e e e e e e e

32 24 F Influenza e e Oral Minor X X X X X e e e e X
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Table 2 Demographic characteristics of the patients with
erythema multiforme.

Age Female Male Total

n (%) n (%) n (%)

1e10 1 (4.6%) 0 (0%) 1 (2.8%)
11e20 3 (13.6%) 4 (28.6%) 7 (19.4%)
21e30 8 (36.4%) 6 (42.9%) 14 (38.9%)
31e40 1 (4.5%) 3 (21.4%) 4 (11.1%)
41e50 3 (13.6%) 0 (0%) 3 (8.3%)
51e60 3 (13.6%) 1 (7.1%) 4 (11.1%)
61e70 3 (13.6%) 0 (0%) 3 (8.3%)
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Discussion

EM presents a challenge for study because of its certain
characteristics, such as the absence of a “gold standard”
for clinical assessment, difficulty in estimating the onset,
lack of reliable in vitro or in vivo tests for assessment of risk
factors, and the high number of drugs, infections, or other
potential risk factors that may predispose to the reaction.
These features lead to difficulties in comparing EM data
from different researchers (Table 4).13,14,26,27

Although epidemiological data on EM are limited and
controversial predominantly because of the acute nature of
the disease, the absence of a universally accepted classi-
fication, and the under-reporting of cases, particularly
those of shorter duration that do not require hospitaliza-
tion, accumulating evidence indicates that the reported
worldwide prevalence of EM is lower than 1 %.2,14,18,21,28e30
Table 3 Implicated etiology of erythema multiforme.

n %

Infection
(n Z 24)

Influenza 6 16.7
Influenza and herpes* 1 2.8
Urinary 1 2.8
Genitalia 1 2.8
Herpes 7 19.4
Odontogenic 6 16.7
Cryptic tonsillitis 2 5.6

Drug (n Z 21) Paracetamol 3 14.3
Paracetamol, cephalosporin, and
naproxen**

1 4.8

Paracetamol and penicillin** 1 4.8
Depakin and levetiracetam** 1 4.8
Levodopa and amantadine
sulfate**

1 4.8

Cephalosporin 3 14.3
Mesalazine 1 4.8
Penicillin 4 19
Penicillin and naproxen** 1 4.8
Ciprofloxacin 1 4.8
Naproxen 2 9.5
Naproxen and metronidazole** 1 4.8
Macrolide and etodolac** 1 4.8

Some patients reported more than one infection* or drug**.



Figure 1 Clinical photographs of the patient #20. (A, B, and C) The initial clinical photographs showing crusted erosions of the
lips and irregular ulcerations on the hard palate and tongue. (D, E, and F) The clinical photographs after 3 weeks of treatment
exhibiting complete healing of the oral mucosal lesions.

T. Gungor, S. Gumru and B. Gumru
This study further verified that EM constitutes a relatively
rare disorder. Only 36 cases of EM were identified in an
approximately 25-year period in our institution, a large
tertiary care dental hospital serving as a referral center for
a major metropolitan area.

It is claimed that EM mostly affects young adults aged 20
to 40 years.4,6,9,10,18,21,28,30e37 Some studies suggest that
females may be slightly more susceptible than males,
although conclusive statistics on this topic are
lacking.30e32,35,37,38 Nonetheless, there are also studies
which report a slight male predominance in EM,33,36,39,40 or
no sex differences at all (Table 4).18,21,29,34 In the present
Figure 2 Clinical photographs of the patient #29. (A, B, and C)

lips and irregular erosive and ulcerative lesions on the hard palat
weeks of treatment exhibiting complete healing of the oral mucos

2300
study, the highest incidence was observed in the age group
between 20 and 29 years, with a greater representation of
female patients. It is noteworthy that only one patient
under the age of 10 with EM was included in the study
group, possibly due to a preference for primary care by
pediatricians. As our patients may not be a random sample
of the population, this observation may only reflect our
clinical referral population.

Although the etiopathogenesis of EM remains unclear, it
has been associated with a type IV cytotoxic immune re-
action, mediated by T-lymphocytes due to various factors
including a number of infectious agents (viral or bacterial)
The initial clinical photographs showing crusted erosions of the
e and gingivae. (D, E, and F) The clinical photographs after 2
al lesions.



Table 4 Similar previous studies listed chronologically with reference number, author(s), country(s), institution(s), study
design/time period, and study population.

Year Reference
number

Author(s) Country(s) Institution(s) Study design and
time period

Study population

1965 31 Hellgren and Hersle Sweden Dermatology
department

Retrospective
1953e1963 (no
oral findings
mentioned)

224 patients range: 0e86 years
116 (51.8%) females, 108
(48.2%) males

1976 32 Al-Ubaidy and Nally England Oral medicine
department

Retrospective
e

26 patients range: 18e49 years,
mean: 32 years
16 (61.5%) females, 10 (38.5%)
males

1978 38 Lozada and Silverman USA Oral diagnosis and
oral medicine
department

Prospective
e

50 patients range: 11e75 years
30 (60%) females, 20 (40%)
males

1984 33 Howland et al. USA Dermatology
department

Prospective
e

42 patients range: 2e79 years
19 (45.2%) females, 23 (54.8%)
males

1984 18 Ting and Adam Malaysia Medical wards of a
university hospital

Retrospective
1967e1982

59 patients range: 13e72 years
30 (50.%) females, 29 (49.1%)
males

1985 34 Nethercott and Choi Canada Four different
hospitals

Retrospective
1974e1980

123 patients
62 (50.4%) females, 61 (49.6%)
males

1989 35 Lozada-Nur et al. USA Oral medicine
clinic of a
dentistry faculty

Retrospective
1976e1986

95 patients range: 17e77 years,
mean: 43 years
57 (60%) females, 38 (40%)
males

1999 39 Villiger et al. Switzerland Department of
pediatrics

Retrospective
1978e1997

42 patients range: 0.1e15.8
years, mean: 6.1 years
15 (35.7%) females, 27 (64.3%)
males

2010 40 Sanchis et al. Spain Service of
stomatology

Retrospective
2000e2009

22 patients range: 18e85 years,
mean: 47 years
8 (36.4%) females, 14 (63.6%)
males

2010 36 Shabahang Iran Dermatology clinic Prospective
2009e2010 (only 1
patient with oral
mucosal
involvement)

61 patients range: 18e57 years,
mean: 26.8 years
27 (44.3%) females, 34 (55.7%)
males

2015 29 Celentano et al. Italy and
Romania

Oral medicine unit
and oral medicine-
oral pathology
department

Retrospective
1982e2014

60 patients range: 7e78 years,
mean: 37.9 years
29 (48.3%) females, 31 (51.7%)
males

2015 30 Cret‚u et al. Romania Dermatology clinic Retrospective
2006e2009

40 patients range: 12e78 years
23 (57.50%) females, 17
(42.50%) males

2018 37 Yavuz et al. Turkey Dermatology
department

Retrospective
2005e2017

66 patients mean: 36.7 � 13.9
years
44 (63.7%) females, 22 (33.3%)
males

2020 21 Oluwadaisi et al. Nigeria Oral medicine
clinic

Retrospective
2009e2019

19 patients range: 9e73 years,
mean: 35.53 years
10 (52.6%) females, 9 (47.4%)
males

2023 e Current study
Gungor et al.

Turkey Oral medicine
clinic of a
dentistry faculty

Retrospective
1999e2023

36 patients range: 6e66, mean:
32 years
22 (61.1%) females, 14 (38.9%)
males

Journal of Dental Sciences 19 (2024) 2295e2304
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and certain drugs (as well as several vaccines).6,9,25,32

Furthermore, this study comprising 36 EM patients has
validated the highly heterogeneous etiological profile of
this condition.

Many studies have indicated that HSV infection is the
most frequently identified triggering factor in the onset of
EM, particularly in the recurrent
cases.2e9,12,13,18,24,25,28e30,33,37,38 It has been reported that
the most common site of HSV infection was the lips, and
many patients observed a correlation between the size and
severity of the HSV lesion and the occurrence and severity
of the EM.4,30 In this study, the patient history and clinical
examination indicated a potential association between HSV
infection in 7 (19.4 %) EM patients as well as 5 (41.7 %)
recurrent EM patients. Unfortunately, there is a paucity of
studies using confirmatory PCR to ascertain the existence of
HSV-DNA, and it is noteworthy that the identification of HSV
infection relied mainly on clinical history, as was the case in
our study. Apart from HSV infections, acute upper respira-
tory tract infections, such as influenza, were found to be a
significant trigger for EM in a considerable number of cases,
consistent with the findings of previous studies.18,39

The literature consistently indicates that adverse drug
reactions typically account for less than 10 % of EM cases
and are commonly related to non-steroidal anti-inflamma-
tory drugs (NSAIDs), antipyretics, antiepileptics, and
antibiotics.2,7,26,28,29,32 However, recent studies indicated
that this rate may rise to 50 %, as the list of drugs associ-
ated with EM expands with the emergence of new drug
categories.7,9,10,29,30,36,37,40 Identifying the suspected drug
presents challenges as patients are often on multiple
medications. A causal relationship can only be established
when the outbreak occurs following the introduction of a
new drug.30,40 Additionally, EM has been linked to the
administration of influenza, measles, rubella, varicella,
smallpox, mumps, diphtheria, tetanus, Hepatitis B, pneu-
mococcal, and meningococcal vaccines.41e43 Recently, an
association has also been reported between EM and the
novel coronavirus [the Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2)], which was accused for the
Coronavirus pandemic in 2019 (COVID-19), as well as the
COVID-19 vaccine.44,45 Our research indicated that, in 6
patients (16.7 %), drug therapy alone - either prescribed by
a physician or self-administered e might be associated with
subsequent EM (implying a highly suggestive causative
role). The most frequently implicated drugs in our series as
triggers of EM were penicillin, paracetamol, cephalosporin,
and naproxen, listed in order of decreasing prevalence. It is
worth noting that this list shows considerable variation in
different studies. Interestingly, no cases of EM due to SARS-
CoV-2 infection or COVID-19 vaccine were detected in our
group. Ulcerative colitis, a condition reported by Cameron
et al. to cause EM due to sulfonamides which are frequently
used in its treatment, was seen in only one patient in our
study.46

In addition, it should be noted that in the 15 patients
(41.7 %) with a notable history of drug use, both drugs and
infectious agents were identified as possible triggers of the
disease simultaneously. It is important to mention that, in
general, these patients had taken drugs either for clinical
complaints similar to the prodromal symptoms of EM or for
causes unrelated to prodromal EM (possible causative role).
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As drugs were frequently prescribed to treat suspected or
confirmed infections, there was an overlap between drugs
and infections as underlying causes.18,29,30 The difficulty in
attributing the illness to a single causal factor made data
analysis more challenging. Frequent prescription of antibi-
otics and NSAIDs poses a challenge for causal analysis. It
may be biologically possible that an infectious agent
interacting with drug or its metabolite may provoke
EM.14,47,48

The seasonal distribution in this study showed a rela-
tively higher incidence in spring and autumn and a lower
incidence in summer and winter. Occurrences observed
mainly in spring and autumn have also been reported by
others in the literature.32 However, Hellgren and Hersle
reported a higher incidence in spring and early summer and
a lower incidence in late summer, autumn, and winter.31

EM is classified into EM minor and EM major based on the
presence or absence of mucous membrane involvement or
the extent or number of mucosal sites involved.2,8,9 In this
study, we adopted the classification system proposed by Al-
Johani et al., which defines EM minor and EM major as the
involvement of one or more mucosal sites, respectively.9 A
diagnosis of EM minor was established in 28 patients (77.8
%) while EM major in 8 patients (22.2 %). The low number of
EM major cases may be attributed to the fact that most
patients with considerable cutaneous lesions seek care at
dermatology clinics, with only those exhibiting oral mucosal
involvement are referred to oral medicine clinics, as re-
ported in previous studies.21,29 Due to considerable differ-
ences in clinical features and natural history between the
two groups, the characteristics of a particular patient
population with EM will vary depending on the proportion of
patients with minor or major EM.18

Interestingly, Celentano et al. reported a substantial sex
preference for the clinical forms, with EM major more
common in females and EM minor more common in males,
and also significantly correlated the clinical forms with
age.29 In our study, no significant differences were identi-
fied between the clinical forms in relation to sex. However,
our analysis highlighted a significantly higher occurrence of
EM major in individuals over the age of 30 (40 %) in com-
parison to those under 30 years of age (9.5 %) (P: 0.046;
P < 0.05).

Recurrent EM cases constituted 33.3 % of the patients
(12 cases) in our study, of which 5 were females (41.7 %)
and 7 were males (58.3 %). Two cases were idiopathic (16.7
%) and 4 cases were caused by HSV infection (33.3 %).
Wetter and Davis conducted a retrospective analysis of
recurrent EM patients and reported that 58 % of 48 patients
were female, and HSV caused recurrent EM in 11 (23 %)
patients, while the cause was unknown in 28 (58 %).10 In
contrast to this study, in the study of Shabahang, no cases
of recurrent EM were attributed to HSV infection.36 Wetter
and Davis discovered genital lesions in 10 (21 %) patients
and ocular disease in 1 patient, implying that recurrent EM
may involve mucosal surfaces other than the oral cavity less
commonly.10 Schofield et al. reported that out of 65 pa-
tients, 25 % had genital involvement and 17 % had ocular
involvement.4 Pope and Krafchik reported a case of recur-
rent EM induced by HSV, affecting 3 mucous membranes
including oral, genital, and ocular mucosa.49 In our study,
of the 12 patients with recurrent EM, 2 had genital, 1 had
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nasal, and 1 had ocular lesions along with the oral mucosal
lesions.

EM may display a wide spectrum of clinical disease.
Cutaneous involvement is usually in the form of typical
“target” or “iris” lesions symmetrically distributed over the
extremities and trunk, with or without oral or other
mucosal (nasal, ocular, pharyngeal, tracheal, and genital)
involvement.2e4,7,8,32,38 According to the findings of this
study and those reported in the literature, the most
frequent locations for cutaneous involvement were found
to be the feet and legs (42.8 %) and hands and arms (28.5
%).4,30e33,36,40

The reported incidence of oral lesions varies notably
(16e70 %), depending partly on whether the study is con-
ducted in an oral medicine or a dermatology/internal
medicine clinic population.4,7,9,10,19,29,30,35,37,38 In our se-
ries, all patients presented with oral lesions, whilst 28 (77.8
%) had exclusive oral involvement. In EM, oral lesions
manifest as painful, erythematous, erosive or ulcerative
patches on the non-keratinized mucosa and crusted ero-
sions on the lips.4,19,20,32,38 Consistent with prior research,
the labial mucosa and upper and lower lips were detected
to be the most frequent sites of mucosal involvement in this
study.9,10,21,29,35

The diagnosis of EM is a challenging task, particularly
when the disease is confined to the oral mucosa.32 The
primary basis for EM diagnosis is the patient history and
clinical presentation, since pathognomonic histopatholog-
ical features are unavailable and laboratory investigations,
except for an increased erythrocyte sedimentation rate in
severe cases, lack specificity.7,28,32,38 In this study, an
intraoral biopsy was carried out on only 3 patients to
distinguish between various diseases affecting the oral
cavity, including pemphigus, pemphigoid, and oral lichen
planus.

The management of EM varies depending on the severity
of the lesions, and there is no single specific treatment that
has been universally recognized as optimal.6,9,32 Identifi-
cation and elimination of the suspected triggering agent
and adequate symptomatic supportive treatment suffice for
most patients.8,14 Nonetheless, patients with severe EM
may necessitate hospitalization for systemic therapy.4,8

Interdisciplinary collaboration is vital in cases of EM
major, given the potential need for consultations with
ophthalmology, ear-nose-throat, gynecology, urology, and
gastroenterology.30 Of the patients in this study, 11 (30.6 %)
were referred to relevant medical specialties due to cuta-
neous or mucosal involvement other beyond the oral mu-
cosa (nasal, genital, or ocular). The symptoms of the
remaining patients were relieved using various topical
agents and systemic drugs. Therapeutic management for
alleviating oral symptoms incorporated interventions such
as antiseptic and analgesic mouthwashes, anesthetic oint-
ments, oral corticosteroid hydrogel, and in some cases
systemic treatment with corticosteroids.

The limitations of this study primarily stem from its
retrospective design. The authors are aware of the limita-
tions of making decisions based on reported clinical fea-
tures rather than by direct examination. A prospective
study with standardized data collection along with clinical
photographs of patients could completely eliminate this
problem. A multicenter design would be beneficial due to
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the low incidence of the disease. Etiological factors may
have been inaccurately identified in some patients within
the study group, as they were self-reported. Therefore, we
suggest treating this aspect of our findings as descriptive.
Recurrence rates were established through a review of
patient histories and/or readmissions pertaining to this
condition. It is possible that some patients experiencing
recurrence may not have been readmitted, potentially
leading to an underestimation of recurrence rates. As pre-
viously stated, our clinic acts as a tertiary referral center.
Since these patients were selectively referred for treat-
ment, our patient cohort may not accurately represent the
general population.

Accurate diagnosis and management of EM, which pre-
sents with variable signs and symptoms, is of utmost
importance. To the best of our knowledge, this study is one
of the few studies in the literature that assesses the char-
acteristics of EM outpatients and the results may be
considered as an epidemiological source for the region.
Large-scale, multicenter, controlled prospective clinical
studies are necessary to gain a more profound under-
standing of the underlying mechanisms involved in the
development of EM, and to further validate our research
findings. It is essential to inform patients about potential
exposure to drugs and infectious agents, and to encourage
them to exercise caution.
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48. González-Delgado P, Blanes M, Soriano V, Montoro D, Loeda C,
Niveiro E. Erythema multiforme to amoxicillin with concurrent
infection by Epstein-Barr virus. Allergol Immunopathol 2006;
34:76e8.

49. Pope E, Krafchik BR. Involvement of three mucous membranes
in herpes-induced recurrent erythema multiforme. J Am Acad
Dermatol 2005;52:171e2.

http://refhub.elsevier.com/S1991-7902(24)00060-6/sref11
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref11
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref11
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref12
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref12
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref12
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref12
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref12
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref13
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref13
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref13
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref13
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref13
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref13
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref13
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref14
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref14
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref14
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref14
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref15
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref15
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref15
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref15
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref16
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref16
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref16
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref16
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref16
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref17
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref17
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref17
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref18
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref18
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref18
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref18
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref19
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref19
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref19
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref20
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref20
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref20
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref20
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref20
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref21
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref21
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref21
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref21
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref21
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref22
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref22
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref22
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref22
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref23
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref23
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref23
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref24
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref24
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref24
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref24
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref25
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref25
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref25
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref25
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref25
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref26
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref26
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref26
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref26
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref26
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref26
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref27
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref27
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref27
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref27
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref27
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref27
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref28
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref28
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref28
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref28
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref29
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref29
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref29
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref29
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref29
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref30
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref30
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref30
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref30
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref30
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref30
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref30
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref30
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref31
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref31
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref31
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref31
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref32
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref32
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref32
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref33
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref33
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref33
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref33
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref34
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref34
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref34
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref34
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref35
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref35
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref35
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref35
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref36
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref36
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref36
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref37
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref37
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref37
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref37
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref37
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref38
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref38
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref38
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref38
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref39
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref39
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref39
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref39
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref40
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref40
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref40
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref40
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref40
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref41
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref41
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref41
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref41
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref42
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref42
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref42
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref42
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref43
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref43
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref43
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref43
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref43
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref44
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref44
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref44
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref44
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref44
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref45
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref45
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref45
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref45
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref45
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref46
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref46
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref46
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref47
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref47
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref47
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref47
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref47
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref48
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref48
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref48
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref48
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref48
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref49
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref49
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref49
http://refhub.elsevier.com/S1991-7902(24)00060-6/sref49

	Erythema multiforme: A retrospective study of etiologies, clinical manifestations, and treatments
	Introduction
	Materials and methods
	Study design
	Data analysis

	Results
	Demographic characteristics
	Etiological associations
	Clinical manifestations
	Treatment approaches

	Discussion
	Declaration of competing interest
	Declaration of competing interest
	References


