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Levamisole is an immunomodulatory drug that 
was previously used to treat various medical con-
ditions, including parasitic infections, nephrotic 
syndrome, and colorectal cancer. Over the last 
few years, increasing amounts of levamisole  
have been used as an adulterant in cocaine. 
Levamisole-cut cocaine has become a concern 
because it is known to cause a necrotizing pur-
puric rash, autoantibody production, and life-
threatening leukopenia. Mixed histologic findings 
of vasculitis and thrombosis are characteristic of 
levamisole-induced purpura. The recommended 
management of levamisole-induced vasculit is 
currently involves withdrawal of the culprit along 
with supportive treatment. We describe a patient 

with levamisole-induced vasculitis who contin-
ued to develop skin lesions despite self-reported 
cocaine cessation. Complete resolution of cuta-
neous disease occurred with the addition of oral 
prednisone and vardenafil hydrochloride, sug-
gesting the possibility of a new treatment option 
in patients with refractory disease. In addition, we 
review the clinical presentation, disease course, 
diagnostic approach, laboratory findings, his-
tology, and management of levamisole-induced 
vasculitis. The harmful effects of levamisole-cut 
cocaine are serious enough that public alerts 
have been issued to increase awareness. Clini-
cians should consider the possibility of levamisole 
exposure in cocaine users presenting with any 
combination of fever, neutropenia, and necrotic 
skin lesions, especially in acral areas including 
the ears.
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PRACTICE POINTS
•	  Levamisole is an immunomodulatory drug that, before being withdrawn from the US market in  

2000, was previously used to treat various medical conditions.
•	  A majority of the cocaine in the United States is contaminated with levamisole, which is added as  

an adulterant or bulking agent.
•	  Levamisole-cut cocaine is a concern because it is associated with a life-threatening syndrome involving  

a necrotizing purpuric rash, autoantibody production, and leukopenia.
•	  Although treatment of levamisole toxicity is primarily supportive and includes cessation of  

levamisole-cut cocaine, a trial of prednisone and vardenafil hydrochloride can be considered  
for refractory levamisole-induced vasculopathy or for patients who continue to use the drug.
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syndrome, and colorectal cancer,1 before being  
withdrawn from the US market in 2000. The  
most common reasons for levamisole discontinua-
tion were leukopenia and rashes (1%–2%),1 many of 
which included leg ulcers and necrotizing purpura of 
the ears.1,2 The drug is currently available only as a 
deworming agent in veterinary medicine.

Since 2007, increasing amounts of levamisole 
have been used as an adulterant in cocaine. In 2007, 
less than 10% of cocaine was contaminated with 
levamisole, with an increase to 77% by 2010.3 In 
addition, 78% of 249 urine toxicology screens that 
were positive for cocaine in an inner city hospital 
also tested positive for levamisole.4 Levamisole-cut 
cocaine has become a concern because it is associ-
ated with a life-threatening syndrome involving a 
necrotizing purpuric rash, autoantibody production, 
and leukopenia.5

Levamisole-induced vasculitis is an independent 
entity from cocaine-induced vasculitis, which is  
associated with skin findings ranging from  
palpable purpura and chronic ulcers to digital  
infarction secondary to its vasospastic activity.6-8  
Cocaine-induced vasculopathy has been related 
to cytoplasmic antineutrophil cytoplasmic anti-
body positivity and often resembles Wegener 
granulomatosis.6 Although both cocaine and 
levamisole have reportedly caused acrally dis-
tributed purpura and vasculopathy, levamisole is 
specifically associated with retiform purpura,  
ear involvement, and leukopenia.6,9 In addition, 
levamisole-induced skin reactions have been linked  
to specific antibodies, including antinuclear,  
antiphospholipid, and perinuclear antineutrophil 
cytoplasmic antibody (p-ANCA).2,5-7,9-14

We present a case of refractory levamisole-induced 
vasculitis and review its clinical presentation, diag-
nostic approach, laboratory findings, histology, and 
management. Furthermore, we discuss the possibility 
of a new treatment option for levamisole-induced 
vasculitis for patients with refractory disease or for 
patients who continue to use levamisole.

Case Report
A 49-year-old man with a history of polysubstance 
abuse presented with intermittent fevers and painful 
swollen ears as well as joint pain of 3 weeks’ dura-
tion. One week after the lesions developed on the 
ears, similar lesions were seen on the legs, arms, and 
trunk. He admitted to cocaine use 3 weeks prior to 
presentation when the symptoms began.

On physical examination, violaceous patches with 
necrotic bleeding edges and overlying black eschars 
were noted on the helices, antihelices, and ear lob-
ules bilaterally (Figure 1). Retiform, purpuric to dark 

brown patches, some with signs of epidermal  
necrosis, were scattered on the arms, legs, and  
chest (Figure 2).

Laboratory examination revealed renal failure, 
anemia of chronic disease, and thrombocytosis 
(Table). The patient also screened positive for 
lupus anticoagulant and antinuclear antibodies and 
had elevated p-ANCA and anti–double-stranded 
DNA (Table). He also had an elevated sedimenta-
tion rate (109 mm/h [reference range, 0–20 mm/h]) 
and C-reactive protein level (11.3 mg/dL [reference 
range, 0–1.0 mg/dL])(Table). Urine toxicology was 
positive for cocaine. 

Figure 1. A violaceous patch with necrotic bleeding 
edges and overlying black eschars on the left ear.

Figure 2. A retiform purpuric patch on the left thigh.
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A punch biopsy of the left thigh was performed on 
the edge of a retiform purpuric patch. Histopathologic 
examination revealed epidermal necrosis with sub-
jacent intraluminal vascular thrombi along with 
extravasated red blood cells and neutrophilic debris 
(leukocytoclasis) and fibrin in and around vessel 
walls, consistent with vasculitis (Figure 3).

The patient was admitted to the hospital for 
pain management and wound care. Despite cocaine 
cessation and oral prednisone taper, the lesions on 
the legs worsened over the next several weeks. His 
condition was further complicated by wound infec-
tions, nonhealing ulcers, and subjective fevers and 
chills requiring frequent hospitalization. The patient 
was managed by the dermatology department as an 
outpatient and in clinic between hospital visits. He 
was treated with antibiotics, ulcer debridement, 
compression wraps, and aspirin (81 mg once daily) 
with moderate improvement. 

Figure 3. Punch biopsy of the left thigh showing epi-
dermal necrosis with subjacent intraluminal vascular 
thrombi, extravasated red blood cells, and neutrophilic 
debris and fibrin in and around vessel walls (H&E, origi-
nal magnification ×10).

Laboratory Test Results

Laboratory Test Patient Value Reference Range

ANA screen Positive Negative 

Anti-dsDNA, IU 31.25 0–24 

BUN, mg/dL 27 7–21

Creatinine, mg/dL 2.37 0.67–1.17 

CRP, mg/dL 11.3 0–1.0

eGFR, mL/min 36 ≥60 

ESR, mm/h 109 0–20

Ferritin, ng/mL 435 22–322

Hemoglobin, g/dL 9.5 13–17 

Iron, µg/dL 20 65–175

Lupus anticoagulant Positive Negative 

MCV, fL 81.4 82–99 

p-ANCA (MPO) >4.30 ≤0.90 

Platelet count, ×103/µL 668 130–400 

TIBC, µg/dL 224 260–445 

Abbreviations: ANA, antinuclear antibody; dsDNA, double-stranded DNA; BUN, blood urea nitrogen; CRP, C-reactive protein;  
eGFR, estimated glomerular filtration rate; ESR, erythrocyte sedimentation rate; MCV, mean corpuscular volume; p-ANCA, perinuclear  
antineutrophil cytoplasmic antibody; MPO, myeloperoxidase; TIBC, total iron-binding capacity.
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Ten weeks after the first visit, the patient returned 
with worsening and recurrent leg and ear lesions. He 
denied any cocaine use since the initial hospital 
admission; however, a toxicology screen was never 
obtained. It was decided that the patient would need 
additional treatment along with traditional trigger 
(cocaine) avoidance and wound care. Combined 
treatment with aspirin (81 mg once daily), oral  
prednisone (40 mg once daily), and vardenafil hydro-
chloride (20 mg twice weekly) was initiated. At the 
end of week 1, the patient began to exhibit signs 
of improvement, which continued over the next  
4 weeks. He was then lost to follow-up. 

Comment
Our patient presented with severe necrotizing cuta-
neous vasculitis, likely secondary to levamisole expo-
sure. Some of our patient’s cutaneous findings may 
be explained exclusively on the basis of cocaine 
exposure, but the characteristic lesion distribu-
tion and histopathologic findings along with the 
evidence of autoantibody positivity and concurrent 
arthralgias make the combination of levamisole and 
cocaine a more likely cause. Similar skin lesions 
were first described in children treated with levami-
sole for nephrotic syndrome.2 The most common 
site of clinical involvement in these children was 
the ears, as seen in our patient. Our patient tested 
positive for p-ANCA, which is the most commonly 
reported autoantibody associated with this patient 
population. Sixty-one percent (20/33) of patients 
with levamisole-induced vasculitis from 2 separate 
reviews showed p-ANCA positivity.7,10 

On histopathology, our patient’s skin biopsy find-
ings were consistent with those of prior reports of 
levamisole-induced vasculitis, which describe pat-
terns of thrombotic vasculitis, leukocytoclasis, and 
fibrin deposition or occlusive disease.2,6,7,9-14 Mixed 
histologic findings of vasculitis and thrombosis, 
usually with varying ages of thrombi, are charac-
teristic of levamisole-induced purpura. In addition, 
the disease can present nonspecifically with pure  
microvascular thrombosis without vasculitis, espe-
cially later in the course.9 

The recommended management of levamisole-
induced vasculitis currently involves the withdrawal 
of the culprit adulterated cocaine along with sup-
portive treatment. Spontaneous and complete clini-
cal resolution of lesions has been reported within  
2 to 3 weeks and serology normalization within 2 to  
14 months of levamisole cessation.2,6 A 2011 review of 
patients with levamisole-induced vasculitis reported 
66% (19/29) of cases with either full cutaneous 
resolution after levamisole withdrawal or recurrence 
with resumed use, supporting a causal relationship.7  

Walsh et al9 described 2 patients with recur-
rent and exacerbated retiform purpura following 
cocaine binges. Both of these patients had urine 
samples that tested positive for levamisole.9 In 
more severe cases, medications shown to be effec-
tive include colchicine, polidocanol, antibiotics, 
methotrexate, anticoagulants, and most commonly  
systemic corticosteroids.7,10,11,15 Nonsteroidal  
anti-inflammatory drugs were successful in treating 
lesions in 2 patients with concurrent arthralgia.7 
Rarely, patients have required surgical debridement 
or skin grafting due to advanced disease at initial 
presentation.9,12-14 One of the most severe cases of 
levamisole-induced vasculitis reported in the lit-
erature involved 52% of the patient’s total body 
surface area with skin, soft tissue, and bony necrosis  
requiring nasal amputation, upper lip excision,  
skin grafting, and extremity amputation.14 Another 
severe case with widespread skin involvement was 
recently reported.16

For unclear reasons, our patient continued to 
develop cutaneous lesions despite self-reported 
cocaine cessation. Complete resolution required the 
combination of vardenafil, prednisone, and aspirin, 
along with debridement and wound care. Vardenafil, 
a selective phosphodiesterase 5 inhibitor, enhances 
the effect of nitrous oxide by increasing levels of 
cyclic guanosine monophosphate,17 which results in 
smooth muscle relaxation and vasodilatation. The 
primary indication for vardenafil is the treatment 
of erectile dysfunction, but it often is used off label 
in diseases that may benefit from vasodilatation. 
Because of its mechanism of action, it is understand-
able that a vasodilator such as vardenafil could be 
therapeutic in a condition associated with throm-
bosis. Moreover, the autoinflammatory nature of 
levamisole-induced vasculitis makes corticosteroid 
treatment effective. Given the 10-week delay in 
improvement, we suspect that it was the combina-
tion of treatment or an individual agent that led to 
our patient’s eventual recovery. 

There are few reports in the literature focusing on 
optimal treatment of levamisole-induced vasculitis 
and none that mention alternative management 
for patients who continue to develop new lesions 
despite cocaine avoidance. Although the discon-
tinuation of levamisole seems to be imperative for 
resolution of cutaneous lesions, it may not always 
be enough. It is possible that there is a subpopula-
tion of patients that may not respond to the simple 
withdrawal of cocaine. It also should be mentioned 
that there was no urine toxicology screen obtained 
to support our patient’s reported cocaine cessation. 
Therefore, it is possible that his worsening condition 
was secondary to continued cocaine use. However, 
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the patient successfully responded to the combina-
tion of vardenafil and prednisone, regardless of 
whether his condition persisted due to continued use 
of cocaine or not. This case suggests the possibility of 
a new treatment option for levamisole-induced vas-
culitis for patients who continue to use levamisole 
despite instruction for cessation or for patients with 
refractory disease. 

Conclusion
A trial of prednisone and vardenafil should  
be considered for patients with refractory  
levamisole-induced vasculitis. Further studies and 
discussions of disease course are needed to identify 
the best treatment of this skin condition, especially 
for patients with refractory lesions. 
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