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Abstract

Purpose of review (Levamisole adulterated) cocaine can cause a number of symptoms. One of the most severe is cocaine-
induced vasculitis, which is hard to both diagnose and treat. We conducted a review to summarize the most recent findings
on symptomatology, treatment options, anti-neutrophil cytoplasmic antibodies (ANCA) positivity and pathophysiology.
Recent findings In the past years multiple large cohort studies have been published extensively describing the symptomol-
ogy and rates of ANCA positivity in patients with (levamisole-adulterated) cocaine-induced vasculitis. These studies also
give more insight into the effects of different treatment strategies.

Summary The mainstay of treatment is abstinence of cocaine supported by antibiotics in case of concomitant infections and/
or immunosuppressive medication depending on symptoms. ANCA positivity is a hallmark of more extensive disease and
is a characteristic of immune system activation. In cocaine-induced vasculitis, dual positivity for both proteinase 3(PR3)-
and myeloperoxidase (MPO)-ANCA is described and some patients are found to have human elastase type (HNE-)ANCA.
HNE-ANCA positivity varies in patients with cocaine-induced midline destruction (CIMDL) from 28-84%, but has not
been researched thoroughly in patients with cocaine-induced vasculitis. We present our hypothesis of a “sliding-scale” by
which CIMDL turns into cocaine-induced systemic vasculitis based upon recent literature and we describe the mechanisms
by which cocaine-induced vasculitis develops.
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Introduction

Cocaine is an extract from the leaves of Coca plants native
to South-America. In leaf form Coca has been chewed on
by the indigenous people of South America for more than
a thousand years. Traditionally it was used to cope with
tiredness, hunger and altitude sickness. In 1855 a German
scientist managed to isolate the alkaloid that was the main
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cause of these effects and cocaine was born [1]. Western
medicine quickly adapted the new drug and began to use
it as an anesthetic in various fields. One of the most vocal
advocates for cocaine was Sigmund Freud, who described
it as a “magical substance”.

For the public cocaine really caught on when in 1886
American pharmacist John Sith Pemberton created a sugary
drink with added coca leaves, also known as Coca-Cola.
Since then both legal and illegal use of cocaine skyrock-
eted with the drug being added to all sorts of agents. This
however also made the dangers of cocaine apparent in short
time. The addictiveness and physical side effects of pro-
longed use became more and more clear, which caused the
US government to require products containing cocaine to
be labeled as such in 1906. Under public pressure cocaine
was already removed from Coca-Cola in 1903 and in 1914
possession and distribution for (non-registered) personal use
became illegal [1]. This caused cocaine use to lessen until
the 1970°s/1980°s when it saw a resurgence in illegal use,
partially due to the discovery of “crack” cocaine, a form in
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which cocaine can be smoked by dissolving it in bicarbonate
and water.

Nowadays cocaine is the second most popular illegal rec-
reational drug in Europe and the US with a reported yearly
use of 2.3% of the European population aged 15-34 years
old. 68% of cocaine used in Europe is snorted, while 28%
is smoked [2]. Increased amounts of cocaine in wastewater
analyses, increased medical care related to cocaine use and a
historically high amount of cocaine busts show signs for an
increasing usage of cocaine in the European population. In
these seizures the average purity was between 48—-85% [2].
Cocaine is often adulterated with sugar, cornstarch or fenta-
nyl, but most often with levamisole, with studies suggesting
that around 83% of all cocaine in Germany and 88% of all
cocaine in the US contains this anthelmintic drug mostly
used in veterinary medicine [3].

Cocaine is a stimulant drug that has diverse effects on
multiple neurotransmitters. The most known effect is the
blockade of the dopamine transporter protein. This causes
dopamine to gather in the synaptic cleft and activates reward
mechanisms which leads to euphoria and dependence. Due
to diverse mechanisms in the body, which include increase in
norepinephrine levels and changes in calcium channel cur-
rents cocaine also has a number of different physical effects,
some of these are increased energy and motor activity, tachy-
cardia, decreased appetite and vasoconstriction.

Exposure to cocaine has significant negative effects,
which increase with prolonged use. Chronic intranasal usage
can lead to destruction of mucosal and osseocartilaginous
structures inside the nose, a condition known as cocaine-
induced midline destructive lesions (CIMDL). The use of
(in particular levamisole-adulterated) cocaine can lead to
cocaine-induced vasculitis, a potentially life-threatening dis-
ease of which we currently have limited knowledge. Because
of the limited knowledge there is an active discussion about
the pathophysiology, diagnostics and treatment of cocaine-
induced vasculitis. We review what is currently known about
cocaine-induced vasculitis and present hypotheses regard-
ing the pathophysiological mechanism by which this disease
develops.

General symptomology

A one-time use of cocaine can lead to cardiac arryth-
mias, angina, heart failure, paranoid delusions, seizures or
epistaxis. Chronic cocaine use increases the chance of afore-
mentioned complications, leads to withdrawal symptoms
when stopping use and has specific long-term complications
depending on method of delivery.

The most common symptoms are arthralgia (40-83%),
rhinological symptoms such as sinusitis or CIMDL
(44-98%, especially when cocaine is used intranasally),
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skin manifestations (61-83%) such as retiform purpura, ear
necrosis and cutaneous ulcers, and constitutional symptoms
(27-72%) such as fever, night sweats, weight loss, malaise,
or myalgia [4—6]. Chronic smoking of cocaine can lead to
bronchospasms, hemoptysis, asthma and systemic eosino-
philia. Less common, but potentially life-threatening symp-
toms are nephritis/renal failure, alveolar haemorrhage and
pulmonary-renal syndrome [6, 7].

These symptoms often go together with abnormal hae-
matologic lab and urinalysis results. In previous studies
leukopenia (both lymphopenia and neutropenia), anaemia,
thrombocytosis, or thrombocytopenia, proteinuria and hae-
maturia have been described [4, 6].

Pathophysiology of cocaine-induced
vasculitis: what is known

The pathogenesis of cocaine-induced vasculitis remains elu-
sive. The main difference between heavy cocaine users with
symptoms of cocaine-induced vasculitis and heavy users
without these symptoms appears to be positive ANCA serol-
ogy. Although there are reported cases in which symptoms
of cocaine-induced vasculitis present without ANCA-pos-
itive serology, most cases present with at least one ANCA-
positive blood result.

There are a few theories as to why levamisole adulterated
cocaine causes an auto-immune response with the forma-
tion of ANCAs. The main theory concerns the release of
neutrophil extracellular traps (NETs). Activated neutrophils
release NETs (a process also called NETosis) which con-
tain dsDNA, histones and granules with MPO, PR3, elastase
and lactoferrin among others, which induces ANCAs [8].
Levamisole-adulterated cocaine has been proven to cause
the release of NET-associated neutrophil elastase in the neu-
trophils of healthy donors and NET targeted antibodies have
been found in patients with use of levamisole adulterated
cocaine with and without systemic symptoms [8, 9]. NETs
cause inflammation through a number of mechanisms, they:

e Cause direct endothelial damage.

e Activate the alternative complement pathway.

e Make up a big part of thrombi and give structural stabil-
ity to the formation of clots.

e Activate the coagulation cascade through both the extrin-
sic and intrinsic pathway.

Due to this damage the process of NETosis with the
release of ANCAs gets activated again, which causes
NETSs to once again be released, which causes a vicious
cycle. What potentiates the vicious cycle of NETosis is the
concomitant bacterial infection which is found in almost
all CIMDL/cocaine-induced vasculitis patients. Some
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bacteria such as S. aureus and certain streptococcal spe-
cies are known to release toxins known as superantigens
which activate the immune system in an unrestricted man-
ner [10, 11]. According to our hypothesis this unrestricted
immune response again induces NETosis. Studies performed
in the past have shown that the destruction of neutrophils
caused by levamisole seems immune mediated rather than
through the direct cytotoxic effect of levamisole [12]. The
concomitant infection found in cocaine-induced vasculitis
is comparable to the concomitant infection found in (other)
ANCA-associated vasculitides such as granulomatosis with
polyangiitis (GPA). In GPA S. aureus infection seems to play
a role in triggering auto-immune inflammatory responses
in a multitude of ways [13]. This shows the importance of
also treating concomitant infections with bacteria known to
release superantigens, aside from stopping cocaine use, in
patients with CIMDL/cocaine -induced vasculitis.

The above-described theories illustrate how cocaine-
induced vasculitis inflicts damage, but doesn’t give an expla-
nation as to why some people develop it and some don’t.
It has been suggested that the above-described sequence
of NETosis with the release of ANCAs mainly happens in
genetically susceptible individuals. Multiple studies point
to the genes that code for humane leukocyte antigen (HLA)
B27 which would give susceptible patients a genetic predis-
position to the negative effects of mainly levamisole which
would make these people more likely to develop cocaine-
induced vasculitis [12]. Notably, HLA-B(27) does not
emerge as a gene locus linked to GPA or microscopic poly-
angiitis (MPA), but does seem to have an association with
eosinophilic GPA (eGPA) and chronic sinusitis with nasal
polyps (CRSwNP) as is shown by comprehensive whole
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genome-wide association studies (GWAS) across patient
cohorts [14, 15].

To summarize, levamisole-adulterated cocaine seems to
induce systemic vasculitis in genetically susceptible patients
due to a combination of factors. These mainly consist of
immune mediated damage caused by levamisole, which
induces NETosis, which releases ANCAs, which induces
NETosis and causes a vicious cycle. This entire process is
exacerbated by a concomitant infection with bacteria that
secrete superantigens. (Fig. 1a) We think that there is a
sliding scale of response to levamisole adulterated cocaine
in genetically susceptible patients, which you can roughly
break down into four categories. (Fig. 1b).

The first of these categories is patients with almost no
genetical susceptibility to the negative effects of levami-
sole. These patients just experience the usual side effects
of cocaine use, but don’t have complaints severe enough
to go to a doctor despite potential heavy usage of cocaine.
These patients are unlikely to form ANCAs but no evidence
is available to confirm this suspicion.

The second category is patients with some susceptibility
and therefore symptoms severe enough to go to a doctor.
These patients usually have isolated CIMDL, pulmonary
symptoms or skin lesions, but symptoms are limited to one
(external) organ system such as the skin, the nose or the
lungs (when crack cocaine is used). In this category ANCA
positivity is quite common. Despite the positive ANCA
serology these patients have limited systemic symptoms.

The third category would be patients with systemic vas-
culitis induced by levamisole-adulterated cocaine, present-
ing itself as a transitional phase from a local to a systemic
disease. Patients develop symptoms over multiple organ

b Genetic susceptibility &

No genetic susceptibility Some genetic ibili Genetic

long term use of cocaine

Cocaine induced vasculitis
with damage to internal
Two or more of the following: | organs

Symptoms not severe enough | Concomitant bacterial - CIMDL
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Fig. 1 a Vicious cycle of cocaine use, NETosis, ANCA production and concomitant bacterial infection which induces systemic vasculitis; b
Sliding scale hypothesis of transition from single organ symptoms to systemic cocaine-induced vasculitis with failure of internal organs
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systems such as CIMDL in combination with skin manifes-
tations and/or arthralgia and/or constitutional symptoms. In
this stage internal organs generally are still spared but the
first signs of renal failure such as increased creatinine may
already be showing. ANCAs are (almost) always found and
dual positivity with MPO and/or PR3 (and/or HNE, however
this has not been tested) is found more often, yet still not
common.

The fourth category is patients with a full-blown systemic
vasculitis with damage to internal organs. These patients
transition to this phase because of genetic susceptibility
combined with prolonged use of cocaine (in high doses).
In this phase internal organs start failing and patients get
symptoms such as alveolar haemorrhages, kidney failure or
signs of pulmonary-renal syndrome. Dual positive ANCA
serology is found often, yet still not in all patients.

Diagnosis of cocaine-induced vasculitis

The average patient presenting themselves at an outpatient
clinic with symptoms due to their cocaine use is male
(cocaine-induced vasculitis affects males and females
equally, but in Europe cocaine use among males is 1.5
to 2 times higher than use among females) and between
30-50 years old (but ages range between 18-57 years), see
Table 1 [2, 5, 6, 16]. Patients usually present themselves
at an ENT or dermatology outpatient clinic, depending
on whether they have rhinological symptoms or skin
manifestations [5, 8, 17]. When patients present with
more systemic complaints they will often be referred
to rheumatologists and/or immunologists for diagnosis
of an underlying systemic disease. Diagnostic biopsies
often return non-specific findings of necrosis making the
diagnostic process difficult with worsening symptoms until
the patient’s cocaine use comes to light.

Establish cocaine use

When a patient presents with a vasculitis-like disorder and
cocaine use is suspected, it is important to try and confirm /
disprove this suspicion. However, this can be quite challeng-
ing since patients often don’t want to admit their drug use.
There are a multitude of reasons like being ashamed, being
afraid of legal consequences or being afraid of not being
helped (in the way that they want, i.e. wanting to get rid of
the symptoms without wanting to stop their drug use). The
first step in this process is to establish a basis of trust, which
can be a long and arduous process. Even when a patient
admits their previous use, it is good to realize that cocaine
addiction is a chronic disorder with many relapses of use.
To be able to provide the right advice and counselling toxi-
cology tests can be of aid. In previous studies reliability of
patient self-reported use was highly inaccurate with 21-40%
falsely reporting abstinence > 1 year or non-lifetime use [5,
18]. It is of note that patients who are asked about illicit drug
use in the past year are more likely to accurately report drug
use than patients who are straight up asked if they have used
any form of cocaine, so this should be taken into account
when taking a patient’s medical history.

The most commonly used toxicology tests are blood tests
and urinalysis. Benzoylecgonine, one of the main metabo-
lites of cocaine, can be detected in urine for 48—72 h after
use, depending on dosage taken, way of administration and
individual patient characteristics. With chronic, high dosage
use (10 g a day, for comparison the usual intranasal dose is
20-100 mg) the drug has been detected for up to 22 days after
the last consumption. In blood cocaine is detectable for 4-6 h
if the user has taken 20 mg and up to 12 h if 100 mg was
taken [19]. These detection times are useful for identifying
recent use, but to get a more complete insight into a patient’s
drug use hair tests have been getting more and more popular.
This is because hair tests should be able to detect cocaine
use for up to 3 months after last use [20]. Hair tests should

Table 1 Characteristics of patients with cocaine-induced symptoms and/or vasculitis

General First symptoms

Additional symptoms/characteristics Lab tests

Male CIMDL / sinusitis
Age 30-50  Skin lesions

Coughing, mild dyspnea, bronchospasms (especially when
smoking crack cocaine)

Arthralgia

Constitutional symptoms (fever, weight loss, night sweats)

Renal: rhabdomyolysis or nephropathy Anemia
CNS: psychosis, stroke, seizures Thrombocytosis

Pulmonary: asthma, hemoptysis, pulmo-  Lymphopenia / leuko-
nary hypertension, alveolar hemorrhage  penia / neutropenia

Suspicion of Proteinuria / hematuria
vasculitis-like disorder

Non-specific biopsy results ANCA positivity

CIMDL Cocaine-Induced Midline Destructive Lesions
CNS Central Nervous System
ANCA Anti-Neutrophil Cytoplasmic Antibody
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however be interpreted with care since up to half of all users
can still be missed with a hair test (sensitivity ranges from
50%-97%) [21-23]. Even though the number of false positives
in clinical setting is generally very low (specificity >90%),
external contamination of hair with cocaine can lead to false
positive results [24]. Since hair testing is the most available
technique that can analyse cocaine use with decent reliability
for a period longer than 48 h, we still recommend hair testing
at least once if urinalysis is negative and doubts about cocaine
use still persist. Periodic testing can also be considered in
consultation with patients who admit to use of cocaine in the
past but are likely to have a relapse as a way to ensure that the
patient continues their abstinence (since they know tests are
being done periodically) [25].

Vasculitis diagnostic procedures

Biopsies are the gold standard for diagnosing vasculitis.
However, biopsies of the nasal cavity in cocaine-induced
vasculitis often return with non-specific findings like necro-
sis and generalized inflammation. Skin biopsies can show

leukocytoclastic vasculitis, thrombotic vasculopathy or
pseudovasculitis, but these findings are seen in less than
half of all patients [6]. Nasal/sinus biopsy does not seem
to be more specific, often showing generalized necrosis,
acute and chronic inflammatory changes. Less commonly
found are signs of leukoclastic/small vessel vasculitis and
fibrinoid necrosis [5, 26]. The only consistent finding in
studies that have performed nasal biopsies is that no granu-
lomatous inflammation was visualised, which might make
nasal biopsy a valid diagnostic option for differentiation of
cocaine-induced vasculitis from granulomatosis with poly-
angiitis (GPA) but still can’t differentiate from other types
of vasculitis [5, 16, 27]. It is however important to keep in
mind that the absence of granulomatosis can also be a sam-
pling error, so one biopsy without granulomatosis does not
definitively rule out GPA.

Anti-neutrophil cytoplasmic antibody (ANCA) tests have
varying degrees of positivity in patients with CIMDL or
cocaine-induced vasculitis, with ANCA observed in as few
as 28% of CIMDL patients [10]. (Table 2) ANCA positiv-
ity is not prevalent in patients that use cocaine, but do not

Table2 Overview of studies with largest number of patients reporting on ANCA positivity in patients with cocaine-induced vasculitis and/or

CIMDL
Diagnosis # of patients (n) p-ANCA c-ANCA MPO-ANCA PR3-ANCA Elastase ANCA ANCA negative
Morcos 2019? [28] Cocaine user 2740 N/A N/A N/A N/A N/A 2643
(no CIMDL / (96%)
vasculitis)
Trimarchi 2001 [10] CIMDL 18 8 0 9 5 5
(44%) (28%) (0%) (50%) (28%) 28%)
Wiesner 2004 [30] CIMDL 25 17 2 N/A 13 21 3
(68%) (8%) (52%) (84%) (12%)
Peikert 2008 [29] CIMDL 26 (p-ANCA/PR3) 24 N/A N/A 11 21 N/A
37 (HNE) (92%) 42%) (57%)
Pendolino 2024 [31] CIMDL 38 19 7 2 20 N/A 11
(50%) (18%) (5%) (53%) (29%)
McGrath 2011 [4] Vasculitis 30 30 15 30 15 N/A 0
(100%) (50%) (100%) (50%) (0%)
Subesinghe 2018 Vasculitis 14 9 5 1 6 N/A 0
[16] (64%) (36%) (7%) (43%) (0%)
Munoz-Vahos 2018  Vasculitis 30 24 2 26 15 N/A 5
[6] (79%) (6%) (85%) (48%) 15%)
Morcos 2019 [28] Vasculitis 50 30 7 24 22 N/A 0
(60%) (14%) (48%) (44%) (0%)
Bucur 2023¢ [7] Vasculitis 7 4 1 5 3 N/A 0
Gill 2023 [5] 28 CIMDL 40 15 14 0 24 N/A 5
12 Vasculitis (38%) (35%) 0%) (56%) (13%)

#Among the 97 of the 2740 patients who had positive ANCA tests, there were some patients with cocaine-induced vasculitis, the authors do not

specify how many

®Only percentages given, calculating number of patients from percentages results in number of patients ending in decimals so these were either

rounded up or down

“Not all patients were tested for all types of ANCA so percentages were removed

N/A =either data not available or tests not performed
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have CIMDL or cocaine-induced vasculitis, with a maxi-
mum of 4% in one large study examining a group of 2740
patients [28]. With immunofluorescence p-ANCA is more
often found (38-100%) than c-ANCA (6-50%). ELISA
testing shows varying degrees of MPO- and PR3-ANCA
without a predominance of one of the two types. Interest-
ingly, in studies that have found positive MPO-ANCA, the
number of patients is often > 80%, but there are also stud-
ies in which no patients have MPO-ANCA positivity [4, 6].
This might be because the studies that have more positive
cases of MPO-ANCA involve patients with cocaine-induced
vasculitis instead of CIMDL. It could therefore be theorised
that MPO-ANCA can be a sign of systemic involvement /
vasculitis, but this isn’t certain because the differences can
also be explained by differences in testing methodology or
another unknown factor. In contrast PR3-ANCA is found
in half of all patients in almost all performed studies. One
multi-patient study reported the amount elastase ANCA
found in patients with CIMDL, which was 28% [10]. In
2004, a study done by Wiesner et al. showed a high num-
ber of patients with a positive human neutrophil elastase
(HNE) ANCA, with 84% having a positive test result. The
frequency of HNE ANCA in autoimmune diseases is thought
to be very low, this is why this article has often been refer-
enced as proof that the presence of HNE ANCA is the most
distinguishing feature of CIMDL. Even though it certainly
is a very distinguishing feature of CIMDL, it should not
be used as a golden standard for proving cocaine-induced
vasculitis. A later study performed by Peikert et al. showed
that HNE ANCA was only positive in 21 out of 37 (57%) of
their patients [29]. Larger studies evaluating the presence
of HNE ANCA have not been performed. Another problem
with HNE ANCA testing is that it is not widely available
in every country. Concluding, ANCA serology can be of
help in differentiating CIMDL or cocaine-induced vascu-
litis from auto-immune diseases, however results need to
be used in conjunction with other available data to make a
definitive diagnosis. We recommend first performing regular
(MPO/PR3) ANCA tests and when the suspicion arises that
a patient’s symptoms are due to cocaine abuse a HNE ANCA
test can be performed if available.

Treatment of cocaine-induced vasculitis

The main principle of treatment is cessation of cocaine
use. Symptoms such as skin lesions and CIMDL have
shown either recovery or diminishment (sometimes within
weeks to months) after stopping cocaine use [5, 26]. The
moment cocaine is recognized as the culprit for the symp-
toms a patient is having, counseling should be focused
towards stopping. Patients should also be offered to start a
contingency management program or some other form of
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psychosocial intervention to assist in ceasing cocaine use
since these increase the chance of successful discontinua-
tion of use [32].

Aside from stopping use, therapy is mostly supportive.
For CIMDL an ENT surgeon specialized in (cocaine) rhi-
nology should be consulted. Supportive therapy for CIMDL
should consist of nasal rinsing with saline solution, long
term antibiotics to treat chronic sinusitis concomitant with
CIMDL and eventually nasal reconstruction if the patient
has long-term reduction of symptoms and proven discon-
tinuation of cocaine use [5, 33]. For the initial antibiotic
treatment trimethoprim/sulfamethoxazole is recommended
due to positive effects seen in GPA and the experience the
authors have using this antibiotic in patients with CIMDL/
cocaine-induced vasculitis [34, 35]. Antibiotic therapy
should be reconsidered if cultures show reduced effec-
tiveness or when infection worsens during initial therapy.
Dependent on the severity of skin lesions, an experienced
Wound Care Nurse or dermatologist should be consulted
for appropriate treatment and supportive care [36]. Besides
CIMDL and skin lesions, cocaine-induced vasculitis can pre-
sent with a multitude of symptoms. Depending on symptoms
an internist and/or rheumatologist should be consulted.

Literature does not provide a clear consensus on whether
immunosuppression with steroids or other immunosup-
pressive medication should be started in all patients with
cocaine-induced vasculitis. In a review concerning cocaine/
levamisole vasculopathy published by Pearson et al. 31 out
of 35 patients showed improvement or resolution of symp-
toms after cessation of cocaine use [37]. However only 60%
of these patients were treated with systemic corticosteroids,
while 40% of patients were being treated conservatively. In
a case series done by Gill et al. evaluating patients with
CIMDL, all patients who continued cocaine use stayed
symptomatic regardless of immunosuppressive therapy [5].
A few patients who continued cocaine use did show (tem-
porary) reduction in symptoms with immunosuppressive
therapy. The conclusion that can be drawn from all avail-
able literature is that symptoms will only disappear com-
pletely by ceasing cocaine use. Immunosuppressive therapy
doesn’t seem to be applicable in all cases, but should be
prescribed on an individual basis, mostly for bouts of inflam-
mation. Immunosuppressive therapy should match the sever-
ity of symptoms; for example, prednisone and methotrexate
might be used for mild cases, with rituximab reserved for
more severe cases. Current studies do not show preferred
immunosuppressive therapy so we recommend prescribing
immunosuppressive therapy according to the experience of
the physician. The role for immunosuppressive therapy after
stopping cocaine treatment is unclear as both curation with
conservative therapy and immunosuppressive therapy have
been described, but no studies compare the two after stop-
ping cocaine use.
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Immunosuppressive therapy does seem to be applicable
in all patients who have involvement of internal organs [7,
38]. In a review done by Jin et al. 15 out of 21 patients
with pauci-immune glomerulonephritis had improvement
or stabilisation of symptoms under immunosuppressive
therapy, even though the majority of patients continued to
use cocaine [8].

Conclusions

Healthcare professionals who come into contact with
cocaine users (ENT, dermatology, pulmonology and rheu-
matology/immunology) should recognize the symptoms
of cocaine-induced vasculitis. Once there is a suspicion of
cocaine-induced vasculitis it is preferred to (dis)prove recent
cocaine use with a hair test. Biopsies and (elastase) ANCA
serology can help in ruling out auto-immune diseases but
should be used in combination with other available data.
The main principle of treatment is cessation of cocaine use.
It is crucial to offer patients a contingency management pro-
gram or some other form of psychosocial intervention as this
increases the chances of successful cessation. Apart from
cessation of cocaine use, treatment is mostly supportive,
with antibiotic treatment of bacterial superinfections being
the most important part of supportive therapy. It is advised
to consult specialists for a multidisciplinary treatment of
symptoms if necessary. Immunosuppressive treatment / ster-
oids should mostly be reserved for an exacerbation of symp-
toms or involvement of internal organs since the currently
available evidence doesn’t seem to show a beneficial effect
of immunosuppressive therapy on all patients.

Levamisole-adulterated cocaine seems to induce sys-
temic vasculitis in genetically susceptible patients due to
immune mediated damage caused by levamisole, which
induces NETosis, which releases ANCAs, which induces
NETosis and causes a vicious cycle. This entire process is
exacerbated by a concomitant infection with bacteria that
secrete superantigens so it is of the outmost importance to
treat any concomitant infections in patients with cocaine-
induced vasculitis. We present a sliding scale hypothesis
of response to levamisole adulterated cocaine in genetically
susceptible patients, but future research needs to be done to
further get a grasp on this disease, it’s pathophysiology and
the best treatment options.
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