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Treatment of Drug-Induced Erythema Multiforme: Case Report
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Erythema multiforme (EM) is an inflammatory immune-mediated mucosal disease. EM is 
classified as EM minor or EM major, depending on the severity of symptoms. Most patients 
with minor or major forms of EM have oral lesions. EM can occur as a result of adverse 
drug reactions but this is difficult to establish. Several indicators have been developed that 
can be used as a criterion of evaluation to ensure objectivity in identifying the causality 
of adverse drug reactions. The Naranjo algorithm was used in the evaluation to ensure ob-
jectivity in identifying the causality of adverse drug reactions. There were two cases of pa-
tients suspected of having EM induced by drugs. They were both assessed using the Naranjo 
algorithm to confirm the causality of the disease.
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INTRODUCTION

Erythema multiforme (EM) is an inflammatory immune-

mediated disease that affects the skin or mucous membrane. 

It appears to be a hypersensitivity to infectious substances 

or drugs. Predominantly in healthy young adults, especial-

ly at the age of 20 to 40. EM is a mucocutaneous condi-

tion characterized by blistering, ulcerative, and symmetri-

cally distributed targets or iris lesions at the extremities and 

trunk [1].

EM is classified as EM minor or EM major, depending on 

the severity of symptoms such as mouth alone or skin erup-

tion, or with oral or other mucosal lesions [2]. Oral EM is a 

distinct but not well recognized variant. The concept of oral 

EM is controversial and not universally accepted [1], but it 

is widely regarded by many authors as a distinct entity [3,4]. 

Diagnosis is often difficult because clinical symptoms mim-

ic other oral inflammatory and vesiculobullous diseases. 

Lesions of lip vermilion occur in some patients. Many au-

thors still regard EM minor, EM major, Stevens-Johnson 

syndrome (SJS) and toxic epidermal necrolysis (TEN) as 

one disease continuum with a variety of clinical severity. 

Others regard EM as a separate entity in SJS and TEN, espe-

cially because of its strong association with infections such 

as herpes simplex virus (HSV) [5]. EM is mainly caused by 

exposure to microorganisms and is known to be caused in 

association with HSV. However, EM is also known to be 

caused by a number of drugs, such as antibiotics and non-

steroidal anti-inflammatory drugs [2].

The purpose of this study is to evaluate the diagnosis and 

treatment of EM in the oral cavity through a case report on 

drug-induced EM patients visiting the Department of Oral 

Medicine at Pusan National University Dental Hospital.
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CASE REPORT

1. Case 1
A 65-year-old male patient visited the Department of 

Oral Medicine at the Pusan National University Dental 

Hospital with the following complaints: his oral mucosa 

was sore and his lips were swollen for 2 days. On oral ex-

amination, extensive, irregular ulcerations with yellow base 

and erythematous borders on bilateral buccal mucosa, pal-

ate and hemorrhagic crusts were formed on the lips (Fig. 

1). There were no premonitory symptoms of infection be-

fore the onset, but the patient mentioned that the drugs 

prescribed by the orthopedic surgeons for the treatment of 

rheumatoid arthritis (RA) were changed ten days earlier. 

The history of lip hemorrhagic crusting and rapid onset, as 

well as the history of medication changes were identified. 

C-reactive protein (CRP) was normal but erythrocyte sedi-

mentation rate (ESR) and rheumatoid factor were elevated. 

The HSV antibody IgM levels were negative. Liver function 

tests (LFT), renal function tests (RFT) were normal. Based 

on the following clinical findings and history, the primary 

diagnosis was Leflunomide-induced EM. A corticosteroid 

gargle (0.06% Prednisolone solution) was applied 5 to 10 

minutes for 1 time, three times daily for the treatment 

of the lesion. The patient asked the orthopedic surgeon 

whether if the suspected drug could be discontinued or re-

placed. Because RA is favorable, leflunomide was stopped, 

which is known to cause EM. A week later, the patient did 

not show any significant improvement of the lesion dur-

ing the second visit to the Dental Hospital. Therefore, cor-

ticosteroid (Solondo Tab., Yuhanmedica, Seoul, Korea) was 

administered orally in tapering doses (30 mg prednisolone 

tapered down by 5 mg everyday) and systemic corticoste-

roids (Dexamethasone Disodium Phosphate 5 mg/mL) were 

injected directly into circulation (IV). Corticosteroid gargle 

was maintained, and topical antimycotics (PMS-Nystatin 

suspension; Pharmascience Inc., Montreal, QU, Canada) was 

used as gargle solution (5 mL) 5 to 10 minutes for 1 time, 

three times daily to prevent side effects such as candidia-

sis. A week after the second visit, the patient was exam-

ined again and a decrease in hemorrhagic crusts on lips and 

extensive ulceration of the buccal mucosa were observed. 

Corticosteroid gargle and topical antimycotics use remained 

the same for 14 days and symptoms improved at the fourth 

Fig. 1. Case 1: Oral mucosal, palate and lip lesions at first visit. (A) Extensive ulceration on right buccal mucosa. (B) Palatal ulcerations with 

irregular border. (C) Blood encrusted lip lesions.

A B C

Fig. 2. Case 2: Oral mucosal, lip and tongue lesions at first visit. (A) Extensive erosive ulceration with irregular white border on left buccal 

mucosa. (B) Multiple small ulcers with irregular border on lower lip. (C) Erythematous ulcers on ventral side of the tongue.

A B C
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visit two weeks later. 

2. Case-2
A 70-year-old female patient visited the Department 

of Oral Medicine at the Pusan National University Dental 

Hospital with complaints that it was difficult to eat, drink, 

and swallow with a number of ulcers in the mouth. Clinical 

findings showed a number of ulcers on the oral mucosa in-

cluding buccal mucosa, labial mucosa and the ventral side 

of the tongue (Fig. 2). The patient complained of severe oral 

mucosal pain when opening the mouth, making it difficult 

to eat, drink and swallow. The patient needed to be hospi-

talized and required supportive care, so was referred to the 

Department of Oral and Maxillofacial Surgery. Her hema-

tological investigation showed elevated CRP, abnormal LFT 

and RFT and serum electrolytes. The primary diagnosis was 

EM with extensive ulcers and rapid onset. At the time of 

onset, a review was performed to determine whether there 

were any remarkable diseases or special medications that 

could cause the lesion and it was confirmed that metho-

trexate and tacrolimus were used to treat RA in the patient. 

Consultation with a dermatologist was performed to ensure 

accurate assessment of the symptoms. Methotrexate was 

ceased as it was a possible cause of EM in the patient. The 

symptoms appeared to subside after methotrexate was dis-

counted, suggesting the drug was indeed the cause of EM. 

Corticosteroid (Dexamethasone Disodium Phosphate 5 mg/

mL) injection was used three times daily into the circula-

tion (IV) for 3 days as both a treatment and to manage the 

condition. At 10 days of hospitalization, symptoms disap-

peared and the patient was discharged and on follow up of 

1 month post discharge there was no recurrence observed.

DISCUSSION

EM is associated with several etiologies, including drugs, 

malignant tumors and sarcoidosis, but about 90% of them 

are associated with infectious agents, such as HSV for 

adults and Mycoplasma Pneumonia for children. Most pa-

tients with minor or major forms of EM (70%) have oral le-

sions [6]. In the case of EM minor, mucosal lesions are in-

frequent but mainly appear in the oral mucosa. EM major 

lesions are known to appear in more than two areas of the 

genital, ocular, and laryngeal mucosa, including the oral 

mucosa. It has also been reported to be expressed only in 

the oral cavity without skin lesions [4]. Oral involvement 

may occur before other lesions in the other stratified squa-

mous epithelia or may occur alone [6]. Lesions affecting 

the oral mucosa mainly appear on the lips, buccal mucosa, 

and tongue, and typically appear as hemorrhagic crusts 

of the lips [3]. There can be severe pain in the oral cavity 

and surrounding areas that can impair language, diet, and 

fluid intake. Lips and mouth lesions heal without scarring. 

Recurrence can be seen in about 25%. Periodicity may vary, 

attacks last between 10 to 20 days, once or twice a year, 

and are usually resolved after about 6 times within an aver-

age of 10 years [7].

Available diagnostic laboratory tests do not help to di-

agnose EM. Signs of laboratory abnormalities, such as in-

creased ESR, white blood cell counts, and liver enzyme lev-

els, can be seen in severe cases [1]. The diagnosis of EM is 

mainly based on the patient history and the clinical presen-

tation because the histopathologic features and laboratory 

investigations are non-specific. Typically, history includes 

acute onset of oral and/or skin diseases, and a history of 

HSV infection or recent drug intake preceeding the onset. 

This history, combined with the characteristic target lesions 

of the skin and mucous membrane, supports the diagnosis 

of EM. Direct and indirect immunofluorescence can help 

distinguish between different types of vesiculo-bullous le-

sion and EM. Tzanck smear, swab for HSV-PCR or other se-

rological investigations may help to rule out other inflam-

matory, autoimmune or malignant diseases [8].

The pathogenesis pathway of EM is based on the research 

studies of HSV associated EM (HAEM). Autoreactive T-cell 

triggers by viral antigen-positive cells containing the HSV-

DNA polymerase gene have been suggested to play an im-

portant role [9]. EM is initiated by the expression of HSV-

DNA fragments, probably transported and produced by pe-

ripheral blood mononuclear cell, mainly macrophages and 

CD34+ Langerhans cell precursors, possibly by the vascular 

pathway. The inflammatory responses are initiated by viral 

gene expression in the skin and recruitment of HSV-specific 

CD4+ Th1 cells. Interferon- γ (IFN-γ) generated by this re-

action upregulates cytokines and chemokines to amplify 

skin inflammatory events through increased sequestration 
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of circulating leukocytes, monocytes and NK cells and re-

cruitment of autoreactive T-cells to the epidermis [9]. The 

mechanism of generation of autoreactive T-cells is still un-

clear. The result is epidermal damage caused by lysis of pe-

ripheral keratinocytes, release of various cytotoxic factors, 

keratinocyte growth arrest and apoptosis. In drug-induced 

EM (DIEM), the reactive metabolites of the initiating drug 

are thought to induce disease [10], but the mechanism of 

injury is variable and unlike HAEM, does not appear to 

be the result of the delayed-type hypersensitivity reaction. 

Immunocytochemical staining and in situ hybridization 

showed that T cells do not produce IFN- γ in drug-induced 

lesions, but rather the lesions are characterized by TNF-α 

present in keratinocytes and produced by macrophages and 

monocytes. In contrast, TNF-α was not detected in HAEM 

and it was suggested that it can be used as a laboratory 

test to distinguish drug-induced lesions from HAEM [9]. 

Locally produced TNF-α can be important because it has 

been shown to mediate keratinocyte apoptosis [11], and this 

mechanism may play an important role in mild forms of 

DIEM.

EM can occur as a result of adverse drug reactions caused 

by medicines used for the diagnosis, treatment or preven-

tion of diseases. Therefore, efforts to collect and evalu-

ate information on adverse drug cases and to reveal causal 

relationships between adverse drug cases and drugs can 

contribute to reducing the damage of adverse drug reac-

tions [12]. When an adverse drug reaction is suspected, 

it is difficult to determine whether the response is caused 

by a drug or, which drug is responsible for this reaction, 

but it is essential to systematically manage the adverse 

drug reaction [13]. Several indicators have been devel-

oped that can be used as a criterion of evaluation to en-

sure objectivity in identifying the causality of adverse drug 

reactions [12]. Such algorithms include the World Health 

Organization-Uppsala Monitoring Center causality catego-

ries [13], Naranjo algorithm [14], Kramer algorithms [15], 

etc. The Naranjo algorithm used in this study based on 10 

question scoring system (Table 1) [16]. The 10 questions ad-

dress factors such as: the temporal causal relationship be-

tween drug administration and adverse drug reaction, the 

patient’s response after discontinuation or re-administration 

of the drug, the assessment of the likely cause of the pa-

tient’s underlying disease, and the presence of similar reac-

tions to past drugs, response to placebo, drug concentration 

measurement, and objective testing to support adverse drug 

cases [14].

The likelihood of adverse reactions associated with drug 

therapy depends on the sum of the points given for each 

answer to a question that can be answered as positive (yes), 

negative (no) or unknown or not applicable (unknown). It is 

classified as definite, probable, possible, doubtful. The ad-

verse drug reaction was assigned to the probability category 

in the total score as follows: Definite ≥9, probable 5-8, pos-

sible 1-4, doubtful ≤0 [14].

In the first case, symptoms occurred after the patient 

started taking the leflunomide and, symptoms subside af-

ter the drug was discontinued. There was no evidence of 

any other causes. Naranjo algorithm showed a probable 

drug cause score of 6+, indicating that the symptoms were 

Table 1. Naranjo adverse drug reaction probability scale [16]

Question Yes No Don’t know

1. Are there previous conclusive reports on this reaction? +1 0 0

2. Did the adverse reaction appear after the suspected drug was administered? +2 -1 0

3. Did the adverse reaction improve when the drug was discontinued or 

    a specific antagonists was administered?

+1 0 0

4. Did the adverse reaction reappear when the drug was readministered? +2 -1 0

5. Are there alternative causes that could on their own have caused the reaction? -1 +2 0

6. Did the reaction reappear when a placebo was given? -1 +1 0

7. Was the drug detected in the blood (or other fluids) in concentrations known to be toxic? +1 0 0

8. Was the reaction more severe when the dose was increased or less severe when the dose was decreased? +1 0 0

9. Did the patient have a similar reaction to the same or similar drug in any previous exposure? +1 0 0

10. Was the adverse event confirmed by any objective evidence? +1 0 0

Scoring: ≥9: definite, 5-8: probable, 1-4: possible, ≤0: doubtful.
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significantly related to the medication. This is also con-

sistent with several previous studies that reported cases 

of EM being caused by leflunomide. In the second case, 

many adverse reactions due to methotrexate were reported, 

and symptoms were resolved after withdrawal of the drug. 

There were no other causes such as an infection observed. 

Naranjo’s algorithm showed a possible drug cause score 

of 4+, which classified it as possible and indicates that the 

symptoms may be related to the drug.

In the treatment of EM, it is important to identify and 

eliminate the triggers of the disease. If infection is consid-

ered a cause, it is necessary to use an antiviral agent or an 

antibiotic as treatment for the causative virus or bacteria. If 

a particular drug is identified as the causal agent, it needs 

to be ceased immediately. Self-defining features can be 

used as an indicator of improvement of symptoms after the 

causative agent is removed [2]. Corticosteroids are the most 

commonly used drugs for EM management despite the lack 

of evidence. Treatment of mild diseases should focus on 

alleviating the symptoms with topical anti-inflammatory 

agents, anesthetics or painkillers [8]. In severe forms of EM, 

there may be extensive lesions or lesions that make it dif-

ficult for food intake. Depending on the etiology and sever-

ity of the disease, a systemic steroid may be recommended 

in consultation with the doctor. The most commonly used 

steroid is 40 to 60 mg of prednisone per day tapered over 2 

to 4 weeks. Supportive treatment should be provided in the 

form of liquid diets, intravenous fluids, electrolytes and nu-

tritional support [8].

In this case, the intraoral bullous, ulcerative lesions and 

hemorrhagic crusts of the lips were diagnosed and treated 

as EM, caused by leflunomide and methotrexate adminis-

tered for treatment of RA. The diagnosis was based on clin-

ical findings such as hemorrhagic crusts, rapid onset, and 

widespread ulcerative lesions in the oral cavity, and recent 

medical history with new drugs. An analysis of the litera-

ture shows that cases of leflunomide-induced EM expres-

sion were introduced in 2003 by Fischer et al. [17], and cas-

es of methotrexate-induced EM expression were introduced 

in 2011 by Omoregie et al. [18]. These studies report treat-

ment regimens consisting of discontinuation of the sus-

pected causal drug and the use of steroids. Even though the 

primary attack of oral EM is confined to the oral mucous 

membrane, subsequent attacks can produce a more serious 

form of EM involving the skin. Therefore, it is important to 

distinguish the oral EM for early diagnosis, prompt man-

agement and proper follow-up.
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