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Levamisole is an immunomodulator used in veterinary
medicine as an anthelmintic agent. Formerly used to treat
nephritic syndrome, autoimmune disorders, various cancers
and some skin conditions in humans, (1-7) it was removed
from the US market in 1999 (8) secondary to leukopenia,
agranulocytosis, and skin vasculitis. Recently, levamisole
is becoming more prevalent in the medical literature
because of its widespread use as an adulterant to street
cocaine. Reports from the Centers for Disease Control and
prevention indicate 69% of cocaine is contaminated with
levamisole (9), with other sources estimating even higher
percentages (10). The incidence of cutaneous vasculopathy
has seen concordant growth in emergency department
encounters and in the medical literature (10). In addition
to the pathognomonic cutaneous lesions of the nose and
ears, research done at Maricopa Medical Center in Phoenix,
Arizona has shown an 87.5% predilection for the lower
extremity, which is similar to other published data (11).
Therefore with the increased incidence and the implications
for the lower extremities, foot and ankle specialists taking
emergency room call need to know how to recognize and
treat these lesions.
The emergence of this cutaneous vasculopathic
condition is relatively recent, despite cocaine’s use since
the 1800s. Currently, cocaine use is well-documented to
be widespread in the US. With an estimated 2-5 million
users (12,13), the US is the world’s largest consumer of
cocaine (14). In July of 1999, the DEA reported that 69%
of all cocaine seized at US borders contained levamisole
at a concentration of approximately 10% (9). Various
hypotheses regarding the addition of levamisole to cocaine
have been proposed, but a recent study found that its
metabolite, aminorex is a powerful inhibitor of dopamine
and norepinephrine reuptake, increases release of serotonin,
and enhances synaptic catecholamine activity, which may
enhance or prolong the effects of cocaine (15). As the
presence of the contaminant and the frequency of cocaine
use have increased, so have the associated numbers of
levamisole-related adverse effects.
Agranulocytosis is uncommon (7.2 cases per 1 million
population per year, excluding patients with cancer and
patients receiving cytotoxic drugs), carries a risk for
opportunistic infections, and can be fatal in approximately

7-10% of cases (16). Cocaine use alone does not evoke
agranulocytosis, neutropenia, and characteristic vasculitis,
but these have been shown to be caused by oral levamisole
in up to 13% of patients using levamisole clinically (17).
As more cases were seen, the condition was given varied
agnomen in the medical literature: Levamisole-Induced
Cutaneous Vasculopathy (LICV), Levamisole-Induced
Vasculitis (LIV), Cocaine-Induced Pseudovasculitis (CIP),
and Levamisole-Induced Pseudovasculitis (LIP). Initial
clinical findings are characterized by tender purpuric
lesions in retiform distribution with erythematous borders
and areas of central necrosis, often accompanied by bullae
(Figures 1, 2).
Pediatric patients receiving long-term oral levamisole
have been reported to have nonspecific rash or lichenoid
eruptions with a documented latency of up to 5 years
(18). The most commonly affected locus is the lower
extremity (84-87.5%) (11,19). Other differentials of florid
vasculopathy in the extremities include septic emboli and
cryoglobulinemia. Affected ears, specifically the helix, are
pathognomonic due to the fact that they are uncommonly
affected by other vasculitities (11,20) and occur in 73% of
patients (Figure 3). The upper extremities and hands are
also commonly affected. Other areas of the face including
the cheeks, nose, and oral region are also noted. The
presence of cutaneous involvement of large areas of the
lower extremities and ear involvement raises the index of
suspicion for LIV.
Initial work up includes a thorough patient
history including present or prior cocaine use, which
raises the index of suspicion. Laboratory studies may
include toxicology screen, complete blood count, chest
radiograph, c-/p- antineutrophil cytoplasmic antibody
(c-/p-ANCA), antinuclear antibody (ANA), proteinase
3 (PR3), antimyeloperoxidase (anti-MPO), and direct
immunofluorescence (DIF).
Laboratory findings show leukopenia (white blood
cells <4000/µl) and/or neutropenia (absolute neutrophil
count <1500/µl) in 60-63% of cases (11,19). Although
neutropenia is a published complication of levamisole
causing agranulocytosis in 2.5 to 13% of patients on longterm use (17), it is not necessary to make the diagnosis (21).
Direct confirmation of levamisole via gas chromatography
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Figure 1. Vasculitis of the distal toes in a patient
with levamisole-induced vasculitis.

and mass spectrometry require urine samples within 5.6
hours of substance abuse (22), which shows high prevalence
of levamisole with cocaine use (68% of 300 toxicology
samples (23), but is not always feasible due to the half-life of
levamisole and poor availability of labs equipped to perform
gas chromatography. If this window of time has elapsed,
antihuman neutrophil elastase (anti-HNE) can help confirm
levamisole/cocaine, being found in higher prevalence
in levamisole/cocaine patients over granulomatosis with
polyangiitis (Wegener’s) (11,19,24).
Small-vessel leukocytoclastic vasculitis may occur
in association with a variety of conditions: sepsis,
cryoglobulinemia, drug allergy, Henoch-Schonlein purpura,
connective tissue disease, systemic vasculitis, inflammatory
bowel disease, streptococcus infection, viral hepatitis, other
infections, systemic malignancy, and other systemic disorders.
It is therefore imperative to differentiate the cutaneous
presentations of levamisole-contaminated cocaine use from
that of true vasculitic diseases such as granulomatosis with
polyangiitis (Wegener’s), cutaneous polyarteritis nodosa
(cPAN), and Churg-Strauss Syndrome (CSS) because
the treatments are remarkably different. Onset in classical
vasculitic diseases is more gradual. Histologic analysis of
skin biopsies shows thrombotic vasculopathy, vasculitis,
or a combination of thrombosis with vasculitis. With rare
exception, granulomas typically found in granulomatosis
with polyangiitis (Wegener’s) and CSS are not found in
levamisole/cocaine induced cutaneous lesions (20,25).
ANCA testing by either immunofluorescence or ELISA
usually shows more frequent positivity of perinuclear
(p-ANCA) than c-ANCA, or a combination of the two.
Although not specific, positive p-ANCA, MPO, and PR3 are
consistent with levamisole-induced vasculitis (11,26). AntiHNE (antihuman neutrophil elastase) is a very high indicator

Figure 2. Patches of vasculitis with purpura in
addition to full-thickness skin ulcerations in the same
patient at a different hospital admission encounter.

Figure 3. Vasculitis of the helix of the ear is pathognomonic for levamisoleinduced vasculitis due to the rarity of the affected area in other types of
vasculitis.

of levamisole involvement. A 2012 review of all published
cases and reports to date found 100% correlation in a small
accumulative cohort (11). Levamisole is also suspected
to cause positive lupus anticoagulant antibodies in some
patients (18,20,27). If toxicology screen, anti-HNE, and/or
levamisole screens are positive, the physician should suspect
LIV (11,19,20,24).
When mild lesions present for the first time and cocaine
use is abandoned, the skin lesions are short-lived, resolving
usually in a matter of weeks by secondary intention.
Treatment with topical steroids is controversial. Advanced
lesions may require more aggressive tangential excision
and debridement with temporary allograft or xenograft in
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preparation for appropriate permanent coverage via splitthickness autograft. Judicious timing is paramount to
ensure that antibody profiles have returned to baseline prior
to skin grafting. Continued vasculitic activity carries risk of
continued tissue necrosis and therefore graft failure.
Lower extremity specialists must be aware of this
emerging condition as the presence of levamisolecontaminated cocaine becomes more widespread, and
increased use translates into growing patient encounters. It is
crucial to distinguish the untoward effects of levamisole from
other cutaneous vasculidities.
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