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Methotrexate (MTX) is a drug that is
commonly used to treat a range of dis-
eases, including inflammatory condi-

tions and malignancies. Although it is effective as
a therapy, it is not a benign drug and can have
serious adverse effects. In this article, we report
and discuss a case of MTX-induced erythema
multiforme (EM).

Case presentation
A 44-year-old man with acute T-cell lymphocytic
leukemia was admitted for treatment with intra-
thecal and high-dose intravenous MTX. Immedi-
ately after treatment, the patient described a
“warm rush” from his head to his toes, a reaction
associated with nausea and vomiting and relieved
with ondansetron. We drew labs and monitored
his MTX levels on days 1 and 2 (Table 1). On day
3, the patient complained of feeling anxious and a
“crawling” sensation on his skin. A physical exam-
ination revealed notable facial flushing. We re-
lieved the patient’s symptoms with lorazepam and
discharged him later that day.

On the morning of day 4, the patient devel-
oped new skin lesions, this time worse than
those that were treated on day 1. The patient
went to his outpatient oncologist’s office on day
5. An evaluation revealed normal cardiac, pul-
monary, and abdominal results. However, the
patient reported feeling a swollen throat and
exhibited facial erythema (redness) associated
with small, pustular lesions on his face, chest,

and back that were nonpruritic and nontender
(Figure 1). The patient was sent to the emer-
gency department and admitted to the hospital,
where an ear, nose, and throat evaluation using
laryngoscopy revealed no airway involvement.
He was treated with decadron, ondansetron,
and diphenhydramine. Biopsies of a neck lesion
revealed “skin with perivascular acute and
chronic inflammation in dermis, mild lympho-
cytic epidermal infiltrate and predominantly
basal apoptotic keratinocytes.” A biopsy of an
abdominal lesion also found “zonal full thick-
ness epidermal necrosis, with focal underlying
epidermal epithelialization and associated acute
necrotizing folliculitis.” These findings were
consistent with EM, attributed to the MTX
that had been administered a few days earlier.

Oral prednisone and triamcinolone 0.1%
cream were recommended for treating the EM.
During his hospitalization, the patient’s lesions
spread to his buttocks and groin and he devel-
oped severe oral mucositis. The patient’s hospi-
talization course was also complicated by Clostrid-
ium difficile diarrhea, small-bowel obstruction,
acute kidney injury, and delirium, all of which
were treated appropriately and resolved. Over a
3-week period, the rash slowly began to crust and
improve. The patient was feeling well and was
stable enough to be discharged 43 days after initial
admission.

Discussion
MTX is a folic acid analog interfering with DNA
replication that has been used in cancer treatment
for decades.1,2 It works both systemically and in
the central nervous system. Common side effects
of MTX are acute hepatitis, stomatitis, nausea,
vomiting, abdominal pain, diarrhea, myelosup-
pression, fever, and fatigue.3
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Our patient first com-
plained of a crawling
sensation throughout his
skin, or formication, in
association with skin er-
ythema the day of his
first hospital discharge.
Formication is associated
with multiple entities,
including anxiety, use of
stimulates such as co-
caine or methylpheni-
date, withdrawal from
alcohol, renal impair-
ment, hepatitis, and even
parasitosis.4 We ulti-
mately attributed the pa-
tient’s symptoms to
anxiety, given his medi-
cation and social, travel,
and medical history.
Formication is not com-
monly induced by MTX,
but itching is listed as a
common side effect,3

which may have been the
patient’s own verbaliza-
tion of this reaction. The
patient’s facial erythema
may have indicated a de-
veloping reaction to
the medication, because
flushing is a listed side
effect to MTX. Never-
theless, administration
of lorazepam improved
the patient’s symptoms.
After about 12 hours of
monitoring and no other
serious complications,
the patient and his treat-
ing physicians felt it was
safe for him to be dis-
charged. In retrospect,
this likely was the early
development of EM.

Although the Food
and Drug Administration
has included black box
warnings about erythema
multiforme secondary to
treatment with MTX, we FIGURE 1 The small, pustular lesions on the patient’s torso were nonpruritic and nontender.

TABLE 1 Laboratory values, including methotrexate levels

Variable

Valuea

Reference rangeDay 1 Day 2

Sodium, mmol/L 136 — 136 – 145

Potassium, mmol/L 4 — 3.5 – 5.1

Chloride, mmol/L 102 — 98 – 107

Carbon dioxide, mmol/L 26 — 22 – 32

BUN, mg/dL 9 — 6 – 20

Creatinine, mg/dL 1.06 — 0.70 – 1.30

Glucose, mg/dL 241 — 70 – 99

Calcium, mg/dL 9.2 — 8.6 – 10.3

Albumin, g/dL 3.6 — 3.4 – 4.8

Total protein, g/dL 6.3 — 6.0 – 8.0

Alkaline phosphatase, IU/L 38 — 38 – 126

AST, U/L 25 — 15 – 41

ALT, U/L 19 — 17 – 63

WBC, 103/�L 7.1 — 4.0 – 11.0

Hemoglobin, g/dL 12 — 12.7 – 16.7

Hematocrit, % 34.3 — 38.0 – 50

Platelet, 103/�L 216 — 150 – 450

Methotrexate level (�mol/L) 65.01 6.18, 3.14, 1.68 N/A
ALT, alanine amino transferase; AST, aspartate amino transferase; BUN, blood urea nitrogen; WBC, white blood cells.
a Indicates day after methotrexate.
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found only 3 publications of such cases in our literature
search (Table 2).5-7

EM affects men more commonly than it does
women and is diagnosed mainly in adolescents and
young adults. It is most commonly associated with
infection – primarily with herpes simplex virus but also
with mycoplasma pneumonia – and is recurrent in 30%
of patients.8 A predisposing gene, the HLA DBQB1-
0301 allele, has been reported in patients with EM.9

Clinically, the rash is acute in onset and is character-
ized by target lesions (not present on our patient) on
the skin surface and in severe cases, in the mucosal
membranes, especially those in the oral cavity. Because
our patient exhibited severe symptoms, he required
hospitalization and was started on total parenteral nu-
trition to maintain adequate sustenance. The rash is usually
symmetric and located on the elbows, knees, palms, soles,
and face; if severe, the rash may continue to spread diffusely
and include mucosal surfaces.10 The lesions can be numer-
ous, with all typically appearing within 3 days and remaining
for about 2 weeks.8 The lesions tend to be asymptomatic,
although in some cases itching and burning can be present,
as was the case with our patient. Treatment includes sys-
temic and topical steroids.

It is important to note the differential diagnosis of
EM, which includes urticaria, fixed drug eruption,
bullous pemphigoid, Sweet’s syndrome, Rowell’s syn-
drome, and polymorphous light eruption.11 These var-

ious entities differ from EM clinically and pathologi-
cally. EM is typically mild and self-limited but it can
progress in severe cases, leading to multiorgan failure
and ultimately death.12 It is important for clinicians to
recognize this side effect of MTX in their patients.
Early recognition will allow for better disease and
symptom management, preventing extended hospital-
izations for intractable reactions and decreasing mor-
bidity and mortality.
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EM, erythema multiforme; IV, intravenously; SC, subcutaneously; y, years.
a Symptoms reproduced by patch test study 6 months later.
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