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E
RESUMEN

l levamisol es un antihelmíntico de uso veterinario que ha sido utilizado como aditivo a la 
cocaína con el objetivo de aumentar los efectos psicotrópicos de dicha sustancia. Esta mez-
cla produce reacciones como agranulocitosis, vasculitis cutánea y modulación del sistema 

inmune. Solamente el reconocimiento, tratamiento adecuado y la suspensión del consumo de esta 
sustancia lleva a la desaparición de las lesiones y sugiere fuertemente el diagnóstico. Presentamos 
tres casos de síndrome cocaína/levamisol en Medellín y una revisión de la literatura con algunos 
conceptos de esta enfermedad.
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Anticuerpos anti citoplasma de neutrófilos 
Agranulocitosis

ABSTRACT
Levamisole, an anthelmintic veterinary product 
is known to be used as an additive to cocaine 
that enhances the psychotropic effects of this 
substance. This mixture leads to reactions such 
as agranulocytosis, skin vasculitis and modu-
lation of the immune system. Only the proper 
recognition, treatment of this entity and discon-
tinuation of this substance consumption, leads 
to the disappearance of lesions; strongly sug-
gesting the diagnosis. We present three cases of 
cocaine/levamisole syndrome in the city of Me-
dellin and a review of the literature with some 
concepts related to this pathology.
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INTRODUCTION
Adulteration of cocaine with levamisole is an up 
growing problem. The neurostimulating proper-
ties of levamisole enhance the euphoric effects 
of cocaine, making it an attractive option for 
drug traffickers (1,2). 

The main issue with this adulteration is due to 
the immunomodulating and immunostimulating 
effects of levamisole, associating it significantly 
to agranulocytosis and vasculitis, with skin le-

sions that are self-limiting when the substance 
use is stopped (2,3).

We present three case reports of patients who 
presented with a compatible cocaine - levami-
sole syndrome in the city of Medellín. These 
cases warn about the presence of adulterated 
cocaine circulating illegally in the city, some-
thing that is not far from what it is reported in 
the world literature (3).

Case 1

30 year old white male who presented to the 
emergency room because the appearance of a 
lesion in the left lower limb, ulcerated, with ir-
regular edges, painful and with a necrotic center; 
the patient also complaint of subjective fever, 
asthenia and adynamia. 

While reviewing the patient´s past medical his-
tory we discovered that he was a cocaine user 
since the age of 14, initially using 20 grams a day 
and subsequently it went down to 2 grams a day 
with periods of cessation of up to two months. 

Initially we took a blood sample which showed an 
important leukopenia (table 1), therefore it was 
decided to admit the patient to perform more 
studies and rule out infectious, hematologic or 
rheumatologic causes. As positive founds we 
discovered a positive test for lupus anticoagu-
lant and P-ANCA (Perinuclear Anti-Neutrophil 
Cytoplasmic Antibodies) of 1:640. 

A skin biopsy was performed which showed 
changes consistent with acute vasculitis and an 
initial diagnosis of antiphospholipid syndrome 
was made initiating anticoagulation therapy. 

During his hospital stay, the patient improved 
drastically without a specific treatment and with 
the remainder workup without any significant 
finds. The above, plus the history of cocaine 
use and improvement due to the withdrawal of 
the substance made us suspect the diagnosis of 
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cocaine-levamisole syndrome. The patient was 
discharged and out-patient studies were per-
formed. 

Nine months after he initially presented to the 
emergency room, the patient relapses on his 
cocaine use, with the appearance of a new ul-
cer on his left lower limb, with irregular edges, 
painful, with a clean background (photo 1) and 
leukopenia associated. With these findings he is 
again admitted to the hospital. Infectious and 
rheumatologic workup is done, once again P-
ANCAS are positive (1:610) but the remainder of 
the studies showed no abnormality. 

The relationship between the use of cocaine and 
the onset of this ulcerative lesion for the second 
time, plus a positive P-ANCA value without any 
other laboratory abnormalities, strongly sug-
gests the diagnosis of cocaine-levamisole syn-
drome. 

Case 2

27 year old Hispanic male who presented to the 
emergency room because the onset of purpu-
ric lesions in both legs, the lesions were pain-
ful, non-ulcerated that became blister and bled 
with microtrauma. After the appearance of the 
lesions, the patient began with necrosis on both 
ears, which were not painful and were not as-
sociated to trauma (photo 2). The patient also 
referred painless cervical lymphadenopathy pre-
dominantly, arthralgias and malaise. 

Reviewing the patient´s past medical history, it 
was discovered the current use of inhale cocaine 
and tetrahydrocannabinol since the age of 16 
with a frequency of 3 – 4 cigars per day and 1 – 2 
grams per day of cocaine in the last year. 

The patient was admitted to the hospital, under-
going an infectious, hematologic and rheumato-

logic workup. Leukopenia was not found unlike 
the other two cases (table 1), but P-ANCAS were 
positive (1:610). 

Skin and cervical lymph node biopsies were per-
formed to try to clarify the diagnosis. Skin biop-
sy reported pseudovasculitis with coagulopathy 
and thrombosis of vessels. Lymph node biopsy 
was negative for malignancy (“diffuse inflamma-
tory tissue”). Given that the patient improved 
with the withdrawal of cocaine use during his 
hospital stay and in the absence of other patho-
logic findings a diagnosis of pseudovasculitis 
due to cocaine-levamisole is made. 

Case 3

31 year old Hispanic female who presented to 
the emergency room with a 15 day onset of a 
lesion in her right gluteus, ulcerated, painful, 
purpuric, measuring 3 x 4 centimeters approxi-
mately, and another one in the proximal right 
thigh, also purpuric, painful, non-ulcerated and 
with irregular edges (Photo 3).

The patient referred use of inhale cocaine up to 
five grams three times per week for the last two 
years, with prior intermittent use of 1 gram since 
the age of 20. 

At the time she was admitted for inpatient treat-
ment, leukopenia and microcytic anemia were 
found (Table 1), without any kind of blood loss 
or constitutionals symptoms. Once again blood 
test were run to rule out infectious, immunologi-
cal or hematological causes. Given that initially 
the patient presents with bicytopenia, unlike the 
other two cases, complementary studies were 
performed like superior digestive endoscopy, 
colonoscopy, computed tomography of the ab-
domen, thorax, and brain; without finding any 
abnormality. The only positive result was a P-AN-
CA value of 1:40 (Table 1). 
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Photo 2. Purpuric lesions with hemorrhagic blisters in the left leg and  
necrotic lesion in the ear of patient of case #2

Photo 1. Ulcerative lesion with irregular edges and clean background  
in the patient´s his left lower limb. Case 1.
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Photo 3 Purpuric lesion, non-ulcerated, 
irregular on the right thigh of patient #3

Table 1. Patient’s laboratory tests results

Patient Lab Test Results ANCAS
HIV/VDRL Test

Blood cultures 
Histology

1 Hgb: 12.8
WBC: 1.310 
PMN: 9 % - LYM:59% 
PLT: 224.000

+ (1:640) Negative Changes consistent with acute 
vasculitis 

2 Hgb: 12.8
WC: 11.850 
PMN:74 % - LYM:17% 
PLT: 446.000

+ (1:160) Negative Mixed nonspecific inflammatory 
tissue

3 Hgb: 7.3 
WBC: 2.680 
PMN:43 % - LYM:43% 
PLT: 586.000

+ (1:40) Negative Leukocytoclastic vasculitis 

None of the cases had complement consumption. Hepatotropic viruses, ANAS, ENAS and rheumatoid factor were negative in all 
three cases.
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Just like the previous patients, a skin biopsy was 
performed showing ulcers with a nonspecific in-
flammatory process. IV steroid treatment was 
begun without any significant improvement, so 
it was decided to perform a second skin biopsy, 
this time showing leukocytoclastic vasculitis. 
The lesions resolve in 15 days despite the sus-
pension of steroids. 

Given the lack of improvement with steroids, 
immune profile with P-ANCA positive, no evi-
dence of infectious disease and improvement 
with the withdrawal of cocaine use, a diagno-
sis of cocaine - levamisole syndrome is made. 
Eight months after discharge, the patient re-
lapses in cocaine use, and again presents to 
the emergency room with lesions in her lower 
limbs, with the same characteristics, requiring 
to be re-admitted to the hospital with improve-
ment of her symptoms with the cessation of 
cocaine use. 

DISCUSSION 

Cocaine – Levamisole synergism 

Cocaine use is a major social problem, all around 
the globe the abuse of this alkaloid still occupies 
the top five places on the use of illicit drugs (1). 
Added to the problem of consumption, today dif-
ferent forms of manipulation or alteration the al-
kaloid composition are known, and among these, 
adulteration consisting of the voluntary addition 
of an active substance which reduces the purity 
of alkaloid without the user knowing (2).

The addition of levamisole as a cocaine adul-
terant has been reported in the literature since 
2001. This contamination has grown at such an 
alarming rate, that in July 2009, the Drug En-
forcement Administration (DEA) reported that 
69% of the cocaine seized in the United States 
contained levamisole (3). Although we have no 
local reports on confiscations of cocaine con-

taminated with levamisole, the report of the 
three previous cases, alerts us of the presence 
of this substance in our environment.

Levamisole is a synthetic derivative of imi-
dazothiazole used as veterinary anthelmintic 
medication for its stimulant properties on the 
acetylcholine receptor (4). In the 70’s its immu-
nomodulatory and anti-inflammatory properties 
were discovered, therefore it was used in the 
treatment of rheumatoid arthritis and as an ad-
junct therapy with 5-fluorouracil in the treatment 
of colon cancer. However, because the occur-
rence of severe adverse effects such as agranu-
locytosis, it was withdrawal from the market (5). 

Levamisole is a selective inhibitor of mono-
amine oxidase (MAO); inhibiting norepinephrine 
and biogenic amines degradation. This effect, in 
addition to catecholamine reuptake inhibition 
produced by cocaine or its derivatives, generates 
a potentiation synergism, that is used for the 
adulteration of this substance (6,7).

Besides this mechanism, levamisole has effects 
on nicotinic acetylcholine receptors in the cen-
tral nervous system, which enhances the eu-
phoric effect of cocaine; also it works in dopami-
nergic and glutamatergic receptors, stimulating 
the mesolimbic neurons, increasing the pleasant 
effects and acting in the reward system involved 
in the abuse of psychoactive substances (7,8).

Another metabolite found in the degradation 
process of levamisole is aminorex; an anorectic 
substance considered to be an “amphetamine-
like” molecule, with effects on the monoamine 
transporter, favoring the stimulant action of co-
caine (9).

Despite the use of levamisole as a cocaine adul-
terant to obtain the effects described above, 
detection of the substance for diagnostic pur-
poses, it’s not cost effective, since levamisole 
has a very short half-life (only 5.2 hours), which 
hampers its detection, also the availability of the 
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test in our country is very limited (10). Having 
said this, the diagnosis of our three patients was 
performed based on the signs and symptoms 
suggestive of the disease and performing labo-
ratory tests that excluded other possible causes.

Cocaine – levamisole syndrome 

This syndrome is characterized by the appearance  
of cutaneous lesions, vasculopathy, and reversible 
agranulocytosis and inflammatory leukoencepha-
lopathy. Characteristically, there is a significant 
clinical improvement with stopping the use of the 
substance (11), as we have seen in our patients, 
and the reappearance of cutaneous vasculopathy 
with new consumer exposure (cases 1 and 3) was 
demonstrated.

For its similarity to other hematologic and rheu-
matology diseases, the vast majority of patients 
require multiple diagnostic tests for proper clini-
cal approach (11-13). Larocque and Hoffman 
(13) made a compilation of 203 cases of levami-
sole contaminated cocaine users, describing as 
main findings: neutropenia (69% of cases) and 
skin lesions (41.3% of cases), information that 
correlates with the cases presented in this re-
port, except for patient #2. The authors also 
describe the appearance of symptoms such as 
malaise and arthralgia in up to 16.7% of cases, 
especially at the beginning of the picture, as evi-
denced in patient #2. 

Clinical effects produced by the 
cocaine – levamisole alteration 

Cutaneous vasculopathy

Different types of skin eruptions have been re-
ported, the most common include: lichenoid 
eruptions and cutaneous vasculitis, characterized 
by the appearance of purpuric plaques and pain-
ful hemorrhagic blisters, that suddenly appear 
anywhere on the body, but with predilection for 
the lower extremities , nose and ears, as those 
present in patient # 2 (12,14). The lesions may 

progress to necrosis or ulcerate and complicate 
with superinfection by germs commonly present 
in the skin. 

The most common findings in skin biopsy are 
isolated thrombotic vasculopathy, leukocyto-
clastic vasculitis and mixed signs of vasculitis 
and thrombosis, findings that were common in 
our cases, with improvement of symptoms when 
removing the substance use (12,14).

Agranulocytosis and immunological profile

As a frequent finding in these patients, agranu-
locytosis has been found, predominantly leu-
copenia and neutropenia with variable counts 
from 0 to 3000 mm3 leukocytes (5). This finding 
may or may not be associated with cutaneous 
vasculopathy, reporting the presence of both 
findings in 47.6% of cases (11,13). In patients 
# 1 and # 3 leukopenia was found, with white 
blood cells counts below 3000 mm3 associated 
with the presence of cutaneous vasculopathy.

One of the postulated mechanisms for develop-
ing this type of toxicity is the presence of 6-fenyl 
imidazole-2,3-dihydroxy (2,1-b) thiazole; one of 
the three products of levamisole metabolism, 
with direct effects on leukocytes production (15). 
Bone marrow biopsy may reveal hypercellularity 
with relative myeloid hypoplasia with or without 
megakaryocytic hyperplasia (16).

From an immunological point of view, both the 
vasculopathy and the leukopenia, have been as-
sociated with the appearance neutrophil cyto-
plasmic antibodies (ANCA’s), as well as the ap-
pearance of antiphospholipid antibodies with or 
without developing the clinical syndrome.

The characteristic feature is the presence of 
positive titers of p-ANCA’s, which were present 
in all three patients with negative ANA’s titers. 
Because the immunological profile, the differen-
tial diagnoses most frequently associated with 
this disease are polyangiitis, Churg-Strauss 
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syndrome and Wegener’s granulomatosis (10, 
17,18).

A genetic susceptibility has been suggested in 
patients with positive HLA B 27 (11). The devel-
opment of these antibodies is due to long term 
exposure to this toxic, therefore its appearance 
is not expected with acute consumption. Just like 
the skin vasculopathy, it’s been described nor-
malization of the antibodies in a period of 2 to 
14 months after cessation of consumption (17).

Leukoencephalopathy

The appearance of reversible inflammatory multifo-
cal leukoencephalopathy has also been described, 
embracing different neurological findings, from 
ataxia and dysphagia to hemiparesis and quad-
riplegia. As with other complications, the vast 
majority of the symptoms improved with the 
cessation of consumption, which is suggestive 
of this diagnosis; however, a very good response 
to steroid treatment has also been described. In 
our series, none of the patients had neurological 
symptoms that were suggestive of this compli-
cation during the follow-up (13, 19).

Other symptoms 

With a lower frequency of occurrence, the adul-
teration of cocaine with levamisole has been 
associated with the onset of joint pain, fatigue 
and malaise, as occurred in patient #2, which 
can complicate the diagnosis because of its si-
militude with multiple diseases, including cocaine 
withdrawal, especially in the absence of cutaneous 
vascular disease (20).

Febrile episodes with pathological evidence of 
histamine release, degranulation of mast cells 
and deposits of IgG and C3 at the dermal-epider-
mal junction suggest that levamisole can trigger 
hypersensitivity reactions type I and type III (21). 

Less frequently, but also have been described: 
focal pauci-immune necrotizing renal failure, 

pulmonary hemorrhage and hyponatremia; 
the pathophysiological mechanism involved 
is not yet known, but it may be related to a 
possible immune relationship by levamisole´s 
immunomodulatory effects described above 
(4, 22).

CONCLUSSION
Cocaine adulteration with levamisole, just as in 
international reports, is present in our city. The 
potentiating effect of levamisole in cocaine is a 
great attraction for traffickers. Cutaneous vascu-
lopathy and neutropenia are the most frequently 
reported complications in the literature; however,  
we must always question the patient about the 
use of these substances, since they may have 
other life-threatening complications and recurrence 
of the symptoms and findings is evidenced by 
repeated exposure to the substance, as we saw 
in our three patients. 

Because in this publication we don´t present 
personal information, this compilation of three 
cases was exempt from the ethics committee 
review.
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