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Abstract- 
Purpose: Levamisole is an antihelmintic and immunomodulator used as a dewormer and in combination

with other forms of chemotherapy to treat colon cancer, melanoma, and head and neck cancer. It has
also been used for treating dermatologic disorders such as verrucae. However, its benefits remain con-
troversial and serious side effects such as central nervous system toxicity are unexpected.

Case Report: Multifocal leukoencephalopathy developed in a 26-year-old man after levamisole treatment
for verrucae. He recovered completely after discontinuation of the offending drug and treatment with
steroid and plasmapheresis.

Conclusion: Clinicians should be aware of this neurotoxicity in order to provide early diagnosis and treat-
ment and thereby improve outcome.
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INTRODUCTION

Synthesized in 1966, levamisole was initially used
as an anthelmintic agent(1). In the past decades, its
immunomodulating properties have been exploited for
the treatment of colon cancer(2). It is also useful in a
wide range of dermatologic disorders(3-5). Levamisole-
induced leukoencephalopathy (LIL) can occur when
levamisole is used in combination with 5-fluorouracil(6-8)

or alone(9,10). Cases of LIL have been reported in patients
treated with levamisole for recurrent aphthous ulcers(4).
Herein, we report a case of LIL in a patient treated for
verrucae.

CASE REPORT 

A 26-year-old man visited our dermatologic clinic
for skin lesions on the scalp. Verrucae were diagnosed
and he received levamisole 150 mg daily. However, he
stopped taking the levamisole after 4 days because of
dizziness.

Six weeks after the initial dose of levamisole, the
patient felt numbness on the right lower half of his face,
right thumb, and right index finger. He had trouble
speaking and found it awkward to use his computer key-
board over the following 3 days. One week after symp-
tom onset, he choked while drinking. He was then
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admitted to our hospital.
Neurologic examination showed mild cognitive dys-

function (acalculia), partial motor aphasia, mild
dysarthria, dysphagia, right facial palsy, right-sided bra-
chiofacial hemiparesis, and sensory impairment (insensi-
tivity to light touch and pinpricks). Brain computed
tomography (CT) (Figure 1A) showed severe ill-defined,
various-sized hypodense white matter lesions in the
bilateral frontal and parietal lobes with moderate con-
trast enhancement. Magnetic resonance imaging (MRI)
(Figure 1B & C) showed multifocal, oval or round,
asymmetric lesions with peripheral rim enhancement in
the bilateral frontal, parietal, centrum semiovale and
periventricular areas. The results of blood studies includ-
ing cytological and biochemical examination, autoim-
mune profiles, and bacterial and fungal cultures, were
normal or negative. Analysis of the cerebrospinal fluid
(CSF) found only a mild increase in protein level (55
mg/dL). CSF bacterial, fungal, and viral cultures, crypto-
coccal antigen titer, and cytological findings were nega-
tive. HIV antibody, immunofixation electrophoresis
(IFE) for Bence Jones protein, and IgG index were also
negative. The findings suggested a demyelinating dis-
ease, but multiple sclerosis and similar leukoen-
cephalopathies were excluded. The favored clinical diag-
nosis was LIL. Intravenous methylprednisolone 1 gram
daily was administered for 5 days but failed to produce
clinical improvement. However, 5 sessions of double fil-

tration plasmapheresis (DFPP) therapy were given sub-
sequently and led to improvement in right hemiparesis.
He was discharged, received rehabilitation as an outpa-
tient, and ultimately recovered without sequelae.

DISCUSSION

Levamisole is a synthetic phenylimidazolthiazole
originally used as an anthelmintic agent(1). Current stud-
ies suggest it could boost cell-mediated immunity by
shifting the T helper-1 (Th1) cell/ T helper-2 (Th2) cell
balance, consequently up-regulating expression of inter-
leukins (ILs) IL-2 and IL-12 and down-regulating
expression of IL-4, IL-5, and IL-10(5,11).

Toxic reaction to levamisole is usually mild(12).
Common reactions include gastrointestinal dysfunction,
mucocutaneous symptoms, and reversible hematologic
damage. A wide range of neurologic symptoms, with
frequency around 1.3-5%(6,12), have been reported, includ-
ing headache, dizziness, vertigo, vomiting, impaired
coordination, impaired thinking, motor aphasia, blurred
vision, diplopia, cramps, and weakness(9,13).

Leukoencephalopathy due to levamisole combined
with fluorouracil for colon cancer was first reported in
1992(6,7). Leukoencephalopathy due to levamisole alone
was also described in patients under treatment for malig-
nant melanoma and hepatitis C(9,10). The pathogenesis of
this problem remains unclear. Disseminated perivascular

A B C

Figure 1. (A)CT: ill-b hypodense matter. (B)MRI: attenuated recovery (FLAIR) image shows  oval the matter. (C)MRI: T1 shows hypoattenuat-
ed.
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cuffing with mononuclear cells throughout the brain and
meninges has been noted in levamisole-treated dogs(14).
Levamisole is not considered to be toxic to myelin,
because no inflammation or demyelination are noted
after levamisole administration in normal mice. On the
other hand, demyelination and inflammation are aug-
mented by levamisole administration in mice infected
with a demyelinating strain of virus. Thus, the most like-
ly explanation for levamisole-induced leukoen-
cephalopathy in susceptible persons is demyelination
due to stimulation of a destructive immune response to a
novel antigen that persists without causing symptoms(15).
This scenario may also explain why the onset is subacute
and the clinical course is progressive rather than abrupt.

Ten cases of LIL have been reported in Taiwan since
2002(4,16,17). and only 3 have been noted in western coun-

tries(9,10,18). All these cases in Taiwan (Table 1) occurred
after treatment of recurrent aphthous ulcers and pamphi-
gus vulgaris. The onset was subacute, and symptoms
became apparent 2-20 weeks after the levamisole treat-
ment. The total dosage (700-5400 mg) and duration of
treatment (around 1 week to 6 months) varied. There
were no dose-dependent clinical patterns (symptoms or
brain lesions), which may suggest the idiosyncratic
nature of levamisole-induced leukoencephalopathy. In
our case, the total dosage needed to induce leukoen-
cephalopathy (600 mg) was smaller and the treatment
duration (4 days) was shorter than in these previous
cases.

The differential diagnosis of multifocal leukoen-
cephalopathy includes acute disseminated encephalitis
(ADEM), multiple sclerosis, metastasis, multicentric

Table 1.  Multifocal leukoencephalopathy related to levamisole in Taiwan

Age/sex
Levamisole 

Underlying disease Clinical characteristics Treatment
(mg)/duration

1 26/M 600/4 days Verrucae Mental decline, aphasia, Steroid, plasmapheresis

dysarthria, R hemiparesis

2 1/70/F(4,16) 2100/2 wk RAU Mental decline, ataxia, aphasia, Steroid

dizziness 

3 2/43/M(4,16) 2100/2 wk RAU Ataxia, urinary incontinence, Steroid, plasma

coma exchange

4 3/62/F(4,16) 2550/5 wk RAU Progressive weakness, ataxia Steroid

5 4/50/F(4,16) 3150/4 wk RAU R hemiparesis, dizziness, lethargy; Steroid

weakness, aphasia, ataxia

6 5/51/M(4,16) NA RAU/ Ankylosing Dizziness, nausea, dysarthria, Steroid

spondylosis R leg numbness 

7 6/65/M(4,16) 5250/5 wk RAU/ Mutism, progressive weakness, Steroid

Pemphigus vulgaris urinary incontinence 

8 7/24/F(4,16) NA RAU Dysarthria, dizziness, nausea, lethargy Steroid

9 8/26/F(4,16) 1050/1wk RAU Mutism, ataxia, general malaise Steroid, plasma

exchange

10 9/66/F(4,16) 2100/2 wk RAU Nausea, vomiting, speech disturbance, Steroid, plasma

mental decline exchange, intravenous

immunoglobulin 

11 24/F(17) 5400/6 mo RAU Dysarthria, gait ataxia, Steroid

hemiparesis, defecation/

urination incontinence 

R, right; RAU, recurrent aphthous ulcers.
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gliomas, and lymphoma of the central nervous system.
Negative cytological findings exclude the malignancies.
The absence viral, bacterial, parasitic infection, or vac-
cine injection in the history exclude ADEM. The brain
imaging had no evidence of subcortical or periventricu-
lar lesions, while the Barkoffs criteria was not fulfilled.
The lack of recurrent attacks, optic tract and spinal cord
lesions, elevated CSF IgG index and CSF oligoclonal
bands exclude multiple sclerosis. First episode of tume-
factive multiple sclerosis should be considered, but mass
effect and edema should be seen in brain MRI(19,20).

In LIL, brain CT shows multiple hypoattenuating
lesions, while T2-weighted MRI shows multifocal, dis-
seminated round or oval hyperintense subcortical white
matter lesions. Most lesions are located in frontal, pari-
etal, basal ganglion, and periventricular areas. Ring-like
gadolinium-enhancement may occur in some cases(4,16).
Liu et al. described two patterns of initial MRI abnor-
malities(4). Pattern 1 consisted of oval or round asymmet-
ric confluent lesions in the white matter with a tumor-
like appearance and mass effect. Pattern 2 consisted of
bilateral, small, and symmetric white matter lesions per-
pendicular to the lateral ventricular wall, mimicking the
pattern seen in multiple sclerosis (MS). In our case, mul-
tiple sclerosis was excluded by pattern 1 on MRI, the
monophasic presentation of the disorder, and progressive
recovery.

The treatment of LIL is aimed at suppression of
immune-mediated demyelination in the central nervous
system. Steroid pulse therapy (the most common therapy
for ADEM(21)) has been used successfully to treat LIL(9,10).
In all 11 cases in Taiwan, steroid pulse therapy was
used(4,16,17) (Table 1) but in 36.3% (4/11) of cases, LIL was
resistant. Consequently three of these patients received
additional plasma exchange or plasmapheresis and one
received additional plasma exchange and intravenous
immunoglobulin(16). Clinical improvement, even good
recovery, was achieved in all cases. Plasmapheresis has
been used effectively to treat acute demyelinating dis-
eases(22,23). It may remove antibodies and cytokines that
mediate inflammatory processes within the perivascular
spaces of the brain(16). In cases resistant to steroid thera-
py, early plasmapheresis or plasma exchange may be an

alternative strategy to improve prognosis(16).
Our case confirmed that levamisole alone can cause

multifocal inflammatory leukoencephalopathy. The com-
mon side effects of levamisole are mostly mild and
reversible. But neurologic toxicity, such as LIL, can
occur in a dose-independent and idiosyncratic manner
and can be triggered by even low dose and short duration
of treatment. LIL occurs more frequently in Asians than
in westerners, which may be related to genetic differ-
ences. Clinicians should pay prompt attention to neuro-
logic symptoms for early diagnosis and treatment of this
severe and unpredictable adverse effect.
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