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Levamisole-Induced Vasculopathy
With Gastric Involvement in a

Cocaine User
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PRACTICE POINTS

- More than half of the cocaine illicitly consumed in
the United States is contaminated with levamisole,
a veterinary drug that can incite a vasculitic/
vasculopathic response in the skin as well as in
other organ systems.

- Because dermatologists often are the specialists
to make the diagnosis of levamisole-induced vascu-
lopathy, clinicians should be made aware that con-
sumption of levamisole-contaminated cocaine may
affect more than the skin alone.

Reports of levamisole-induced vasculopathy (LIV) sécondary to use
of levamisole-contaminated cocaine largely havebeen limited to the
skin. We report the case of a 35-year-old woman with painful purpuric
lesions affecting the cheeks, nose, ears, arms, and legs of several days’
duration. She recently had used crack cocaine. A biopsy of a lesion
on the right arm demonstrated leukocytoclastic vasculitis. She also
reported abdominal pain and gastric. reflux-of recent onset but denied
any history of gastrointestinal tract disease. An upper gastrointestinal
endoscopy was performed and demonstrated hemorrhagic erosions
of the esophagus and stomach similar in appearance to the cutaneous
lesions. Because dermatologists often are the specialists making the
diagnosis of LIV, it is important they inform other involved clinicians that
the skin may not be the sole repository of vascular insult.
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n 2010, two separate reports of cutaneous vasculitic/
vasculopathic eruptions in patients with recent exposure
to levamisole-contaminated cocaine (LCC) were pub-
lished in the literature.'? Since then, additional reports
have been published.*¢ Retiform purpura associated
with cocaine use appears to be a similar condition, per-
haps lying at one end of the spectrum of LCC-induced

cutaneous vascular disease.”® Although some patients
have been described asshaving nausea and vomiting,®’
including one with a sudden drop in hemoglobin to
5.8 g/dL (reference'range, 14.0-17.5 g/dL),' there are no
known reportedrcases of LCC and levamisole-induced
vasculopathy in_organ systems other than the skin.
Herein, we report the case of a patient with levamisole-
induced. vasculopathy (LIV) demonstrating endoscopic
evidence' of gastric hemorrhage with features similar to
those involving the skin.

Case Report

A 35-year-old woman with a history of hepatitis C, intra-
venous drug abuse, and bipolar disorder presented to
the emergency department with painful necrotic lesions
on the head, neck, arms, and legs of several days” dura-
tion. Approximately 1 year prior she had been admitted
to the hospital with similar lesions, with eventual partial
necrosis of the left earlobe. The patient reported she
had last used crack cocaine 3 days prior to the develop-
ment of the lesions. A urine drug screen was positive
for lorazepam, alprazolam, buprenorphine, methadone,
tetrahydrocannabinol, and cocaine. She also reported
abdominal pain and gastric reflux of recent onset but
denied any history of gastrointestinal tract disease.
During the previous admission, the patient demonstrated
antinuclear antibodies at a titer of greater than 1:160
(normal, <1:40) in a smooth pattern as well as posi-
tive perinuclear antineutrophil cytoplasmic antibodies
(p-ANCA) and cytoplasmic antineutrophil cytoplasmic
antibodies (c-ANCA) and positive cryoglobulins. Physical
examination yielded purpuric and hemorrhagic patches
and plaques on the nose, bilateral ears (Figure 1A), face
(Figure 1B), arms, and legs. Older lesions exhibited evi-
dence of evolving erosion and ulceration. A biopsy of
a lesion on the right arm was obtained, demonstrating
extensive epidermal necrosis, hemorrhage, fibrin thrombi
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within dermal blood vessels, fibrinoid mural necrosis,
perivascular neutrophils, and leukocytoclasis (Figure 2).
These findings were consistent with LIV caused by expo-
sure to LCC. A complete blood cell count was unremark-
able. She was started on pain management and was given
prednisone to treat the cutaneous eruption. Because of
continued reports of epigastric pain and discomfort on
swallowing, an upper gastrointestinal endoscopy was
performed. Numerous esophageal erosions and gastric
submucosal hemorrhages similar to those on the skin
were noted (Figure 3). Pathology taken at the time of the
endoscopy demonstrated mucosal erosions, but an evalu-
ation for vascular insult was not possible, as submucosal
tissue was not obtained. As the skin lesions began to heal,
the gastric symptoms gradually subsided, and the patient
was released from the hospital after 7 days.

Comment

Levamisole-Contaminated Cocaine—Cocaine is a crystal-
line alkaloid obtained from the leaves of the coca plant.”
Fifty percent of globally produced cocaine is consumed
in the United States.' There are 2 to 5 million cocaine
users in the United States; in 2009, a reported 1.6 million

FIGURE 1. Purpura and hemorrhagic bullae of the right ear (A) as well
as purpura and crusting of the cheeks and nose (B) in a patient with
levamisole-induced vasculopathy.
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US adults admitted to having used cocaine in the pre-
vious month.*!**? Cocaine has been known to be cut
with similar-appearing substances including lactose and
mannitol, though caffeine, acetaminophen, methylpheni-
date, and other ingredients have been utilized.”
Levamisole is a synthetic imidazothiazole derivative ini-
tially developed for use as an immunomodulatory agent in
patients with rheumatoid arthritis.* It was later paired with

FIGURE 2. Histologic features of a biopsy from a lesion on the patient’s
right arm revealed epidermal necrosis with diffuse dermal hemorrhage
and vessel wall breakdown (A)(H&E, original magnification X40). Dilated
and congested blood vessels were noted with hemorrhage and mini-
mal inflammation typical of the vasculopathic aspect of this disease (B)
(H&E, original magnification x200). Blood vessels with fibrinoid necro-
sis of the wall and surrounding neutrophils with nuclear dust consistent
with the vasculitic features of levamisole-induced vasculopathy also
was seen (C)(H&E, original magnification x200).

CONTINUED ON PAGE 175
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FIGURE 3. Upper gastrointestinal endoscopy revealed linear
and plaquelike areas of erythema with focal ulceration and submu-
cosal hemorrhage.

5-fluorouracil for administration in patients with carcinomas
of the colon and breasts.** In 2000, the drug was with-
drawn from the US market for use in humans after an asso-
ciation between levamisole and agranulocytosis was noted
in 2.5% to 13% of patients taking the drug for rheumatoid
arthritis or as an adjuvant therapy for breast carcinoma.”*? It
still is available for veterinary use as an anthelmintic and is
administered to humans in other countries. Levamisole acts
as an immunomodulator by enhancing macrophage chemo-
taxis and upregulating T-cell functions as well-as stimulat-
ing neutrophil chemotaxis and dendritic cell maturation.* It
also is known to generate autoantibodiés including lupus
anticoagulant, p-ANCA, c-ANCA, and antinuclear antibod-
ies.”!* Levamisole is known to exhibit cutaneous reactions.
In 1999, Rongioletti et al** reported 5 children with purpura
of the ears who had been.given levamisole for pediatric
nephrotic syndrome. Involvement of other body areas was
noted. Three patients developed lupus anticoagulant anti-
bodies, 3 exhibited p-ANCA antibodies, and 1 was positive
for c-ANCA antibodies. The investigators noted an excep-
tionally long latency period of 12 to 44 months after starting
the drug. Histologically a vasculopathic/vasculitic process
was noted.' Direct immunofluorescence studies of affected
skin in LIV have demonstrated IgM, IgA, IgG, C3, and fibrin
staining of blood vessels.*'> Anti-human elastase antibodies
are considered both sensitive and specific for LIV and serve
to differentiate it from cocaine-induced pseudovasculitis.*”
In April 2008, the New Mexico Department of Health
began evaluating several unexplained cases of agranulo-
cytosis and noted that 11 of 21 cases were associated with
cocaine use.’ Later that year, public health workers in
Alberta and British Columbia, Canada, reported finding
traces of levamisole in clinical specimens and drug para-
phernalia of cocaine users with agranulocytosis. Officials
from the New Mexico Department of Health learned of
these findings and investigated the cases, finding 7 of
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9 patients with idiopathic agranulocytosis had recent
exposure to cocaine. None of the 21 total patients expe-
rienced any skin findings. Nausea and vomiting were
common symptoms, but abdominal pain was described
in only 2 patients from an additional investigation in
Washington. Both of these patients used crack cocaine,
and one had a positive urine test for levamisole.’

The presence of levamisole initially was detected
by the US Drug Enforcement Administration in 2003.
By July 2009, 69% of cocaine and 3% of heroin seized by
this agency was noted to contain levamisole.'® From 2003
to 2009, the concentration of levamisole contamination
rose to 10%.* A 2011 study found levamisole in 194 of
249 cocaine-positive urine samples.'

It is unclear why cocaine producers add levamisole
to their product. Possibilities include increasing the
drug’s bulk or enhancing its stimulatory effects.”
Chang et al'” posited«that levamisole increases the
stimulatory and euphoric effects of cocaine by increasing
dopamine levels in' the brain. Additionally, levamisole is
metabolized tosaminorex, an amphetaminelike halluci-
nogen that suppresses appetite, in patients with LCC."
Vagi et al® interviewed 10 patients who had been hos-
pitalized. for"agranulocytosis secondary to use of LCC.
None were aware of the presence of this additive, sug-
gesting it was not used as a marketing tool.

Cutaneous Vasculopathy—Levamisole-induced vascu-
lopathy (also called levamisole-induced cutaneous vas-
culopathy') initially was reported by 2 separate groups
in 2010.'? Patients typically present with tender purpuric
to hemorrhagic papules, plaques, and bullae with an
affinity to affect the ears, nose, and face, though other
areas of the body can be affected. A pattern of retiform
purpura may precede these findings in some patients.
Women are disproportionately affected.” Crack cocaine
use is overrepresented in LIV compared to insufflation or
snorting of the drug. Affected patients may exhibit sys-
temic symptoms including myalgia, arthralgia, and frank
arthritis.’ Additionally, 15% to 80% of patients exhibit
positive antinuclear antibodies, anticardiolipin antibod-
ies, lupus anticoagulant antibodies, p-ANCA antibodies,
and c-ANCA antibodies. Magro and Wang® hypothesized
that levamisole acting in conjunction with cocaine rather
than the effects of levamisole alone is responsible for
some of these findings.

Histologically, the features of a vasculopathic process
are noted in some patients with the presence of frank
vasculitis." The vasculopathic component demonstrates
vessel dilatation with thrombosis, eosinophilic deposits,
and erythrocyte extravasation. Patients with frank vascu-
litis exhibit fibrinoid vessel wall necrosis and fibrin depo-
sition, extravasated erythrocytes, endothelial cell atypia,
and leukocytoclasia.® Jacob et al® noted interstitial and
perivascular neovascularization in affected tissue, believed
to represent one stage in the evolution of medium ves-
sel vasculitis. Intercellular adhesion molecule 1 has been
reported in affected vessel walls with endothelial caspase 3
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expression and C5b-9 deposition.! Magro and Wang®
believe the retiform purpura seen in the early stages of
some of these patients with LIV represents a thrombotic
dynamic with C5b-9 deposition and enhanced apoptosis.
Overt vasculitis follows later, subsequent to the effect of
ANCA antibodies and upregulated intercellular adhesion
molecule 1 expression on vessel walls.

The clinical course of LIV typically is 2 to 3 weeks for
lesion resolution; however, normalization of serologies
may require 2 to 14 months. Observation and pain con-
trol with or without administration of systemic steroids
is sufficient for most patients, but skin grafting, wound
debridement, cyclosporine, mycophenolate mofetil, and
plasmapheresis also have been employed.*® Morbidity
may be substantive. One report noted LCC to be respon-
sible for 3 cases of pulmonary hemorrhage and acute pro-
gression to chronic renal failure in another 2 patients.”
Ching and Smith®® described a patient with 52% total
body surface area involvement who required skin graft-
ing, nasal amputation, patellectomy, central upper lip
excision, and amputation of the leg above the knee.

Gastrointestinal Presentation—Patients with LIV have
been reported to exhibit abdominal pain, but our patient
exhibited a rare presentation of visualized gastrointestinal
purpura. Although support for a vasculitic/vasculopathic
process requires a tissue diagnosis, the endoscopic
appearance of gastric vasculitis is similar to that of cuta-
neous vasculitis.”” Clinicians caring for patients exposed
to LCC should bear in mind that the vascular_.insults
associated with LIV are not restricted solely to the skin.
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