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 Patient: Male, 59
 Final Diagnosis: Levamisole induced agranulocytosis
 Symptoms: Abdominal pain • fever
 Medication: —
 Clinical Procedure: —
 Specialty: Critical Care Medicine

 Objective: Challenging differential diagnosis
 Background: Levamisole is a common adulterant of cocaine and up to 69% of seized cocaine in United States contains le-

vamisole. It is a synthetic imidazothiazole derivative which was previously used as an immunomodulating agent 
for treatment of various connective tissue disorders and colorectal carcinoma. However, it was withdrawn lat-
er from the market due to significant toxicity associated with it.

 Case Report: We present the case of a 59-year-old male patient with a history of active cocaine use who presented to the 
hospital with febrile neutropenia and agranulocytosis. He underwent extensive work-up for neutropenia and 
was suspected to have it secondary to levamisole-adulterated cocaine. He was treated with antibiotics and 
granulocyte-stimulating factor. His white cell count improved and he was discharged home. He continued to 
use cocaine after discharge from the hospital. He returned to the hospital 3 weeks later with recurrent neutro-
penia and agranulocytosis complicated by septic shock and bowel necrosis which required prolonged antibiot-
ics and a bowel resection.

 Conclusions: Levamisole-induced agranulocytosis should be considered in patients who present with neutropenia and a his-
tory of cocaine use. Physicians should have high clinical suspicion and consider it a potential etiology of agran-
ulocytosis when other causes have been excluded.

 MeSH Keywords: Agranulocytosis • Cocaine • Febrile Neutropenia • Levamisole

 Full-text PDF: https://www.amjcaserep.com/abstract/index/idArt/908898

Authors’ Contribution: 
Study Design A

 Data Collection B
 Statistical Analysis C
Data Interpretation D

 Manuscript Preparation E
 Literature Search F
Funds Collection G

1 Department of Internal Medicine, University of Toledo Medical Center, Toledo, 
OH, U.S.A.

2 Department of Pulmonary, Critical Care and Sleep Medicine, University of Toledo 
Medical Center, Toledo, OH, U.S.A.

e-ISSN 1941-5923
© Am J Case Rep, 2018; 19: 630-633

DOI: 10.12659/AJCR.908898

630 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

Cocaine abuse remains a significant health problem in the 
United States. According to the National Survey on Drug Use 
and Health Data for the year 2014–2015, approximately 1.7 
million young adults ages 18 to 25 years old used cocaine in 
the past year (approximately 5% of the young adult popula-
tion) [1]. For cost-cutting and meeting demand, a number of 
adulterants are added to cocaine. Of them, the most common 
is levamisole. Levamisole is a synthetic imidazothiazole deriv-
ative, which was initially introduced as an anthelmintic agent 
in 1966 [2]. In the 1970s, it found widespread use as an im-
munomodulating agent for the treatment of various connec-
tive tissue disorders and colorectal carcinoma [3]. However, 
in 2000 it was withdrawn due to its toxicity. Levamisole is 
known to cause severe neutropenia and agranulocytosis [4,5]. 
We present the case of a 59-year-old male patient with recur-
rent neutropenia and agranulocytosis associated with levam-
isole-adulterated cocaine.

Case Report

A 59-year-old male patient presented to the hospital with a 
3-day history of fever and sore throat. He has a history of active 
cocaine use. On examination he was alert, oriented, febrile (tem-
perature of 39.4°C), tachycardic (heart rate of 115 beats/min), 
and tachypneic (respiratory rate of 16 breaths/min), with nor-
mal blood pressure of 112/72 mmHg. Oropharyngeal exami-
nation showed pharyngeal erythema without evidence of ton-
sillar enlargement or exudates. Cardiopulmonary examination 
revealed normal S1 and S2 without any murmur and clear bi-
lateral lung fields. Abdominal examination was unremarkable.

Initial lab work showed severe neutropenia with white blood 
cell (WBC) count of 0.6 cells/mm3 (4–11×103 cells/mm3) and 
absolute neutrophil count (ANC) of 24. Hemoglobin and plate-
lets count were normal. Kidney and liver function were nor-
mal. Urine toxicology screen obtained at the time admission 
was positive for cocaine. He was managed as a case of febrile 
neutropenia. Cultures were drawn and empiric antibiotics (ce-
fepime) were started. A computed tomography (CT) scan of 
the neck showed tonsillar inflammation without any abscess 
or fluid collection. He was extensively worked up to identify a 
cause of neutropenia. Serum levels of vitamin B12 and folate 
were normal. Infectious workup for human immunodeficien-
cy virus, hepatitis viruses, Epstein Barr virus, cytomegalovi-
rus, and parvovirus B19 were negative. Immunological workup 
showed normal titers of antinuclear antibody (ANA) and an-
tineutrophilic cytoplasmic antibody (ANCA) and normal com-
plement levels. Peripheral smear showed marked leukopenia. 
Given a history of cocaine use and a negative workup for com-
mon causes of neutropenia, levamisole-induced agranulocytosis 

was suspected. Treatment with granulocyte colony-stimulating 
factor (G-CSF) was initiated. Over the course of the next few 
days his white count started improving and returned to nor-
mal on the 7th day after admission. He recovered completely 
and was discharged home.

Three weeks later he presented again to the hospital with the 
complaints of diffuse abdominal pain, abdominal distension, 
and bloody diarrhea for the past 4 days. He had continued to 
use cocaine regularly, with occasional rectal administration 
of cocaine. On examination he was alert, oriented, afebrile, 
tachycardic (120 beats/min), tachypneic (20 breaths/min), 
and hypotensive (92/60 mmHg). Initial workup revealed se-
vere neutropenia with WBC count of 0.4 cells/mm3 and ANC 
of 16, lactic acidosis with a lactate of 5.6 mmol/L, and an an-
ion gap of 23. Urine toxicology was positive for cocaine. A CT 
of the abdomen and pelvis showed increased bowel wall thick-
ness involving the rectum, sigmoid, and descending colon as 
well as the caecum and appendix, with adjacent mesenter-
ic fat stranding (Figure 1). He was suspected to be in sepsis. 
Blood cultures and stool studies were obtained. Fluids, pres-
sor, and broad-spectrum empiric antibiotics (vancomycin and 
piperacillin-tazobactam) were started. He was also started on 
G-CSF for neutropenia. Flexible sigmoidoscopy showed diffuse 
edema involving the sigmoid colon and rectum, along with 
patchy severe ulceration concerning for bowel ischemia and 
necrosis. An exploratory laparotomy was performed, which re-
vealed segments of necrotic bowel involving the sigmoid co-
lon, rectum, and cecum. Sigmoid colectomy, ileocecectomy with 
end ileostomy, and descending mucus fistula were performed. 
Histopathological analysis of the resected bowel showed mu-
cosal and transmural ulceration and necrosis consistent with 
ischemic changes (Figure 2). His blood cultures remained neg-
ative and antibiotics were discontinued. His WBC count im-
proved, with normalization on the 4th day after G-CSF thera-
py. He was transferred to a nursing facility for long-term care.

Discussion

Levamisole is a known adulterant of cocaine [6]. As of July 
2009, the Drug Enforcement Administration (DEA) of the US 
Department of Justice isolated levamisole in up to 69% of co-
caine coming to the United States [7]. Easy availability, cheap 
cost, and similar appearance makes it a popular adulterant 
in cocaine. Also, levamisole is known to potentiate the eu-
phoric effect of cocaine, which make is a suitable choice as 
an adulterant [8]. Neutropenia and agranulocytosis are well-
recognized adverse effects of levamisole. Agranulocytosis is 
seen clinically in 2.5% to 13% of patients using levamisole [9]. 
The exact pathophysiology of levamisole-induced agranulo-
cytosis is unknown, but an antibody mediated immune re-
sponse causing the destruction of white blood cells has been 
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suspected [9,10]. Autoantibodies such as antineutrophilic cy-
toplasmic antibodies, antiphospholipid antibodies, and anti-
nuclear antibodies have been reported to be associated with 
levamisole use [10,11]. Also, studies have identified a great-
er occurrence of levamisole-induced agranulocytosis with HLA 
B27 genotype, suggesting a genotypic susceptibility for devel-
opment of this condition [10,12,13]. In 2015, Buxton et al. per-
formed a case-control study with 8 cases of cocaine-induced 
agranulocytosis and 26 matched controls, utilizing genotyp-
ing assay and novel gene chip technique [14]. They identified 
a significant association between HLA B27 genotype and co-
caine-induced agranulocytosis. Genetic susceptibility with HLA 
B27 genotype also put these individuals at high risk for recur-
rence if they continue to use cocaine.

Reports of agranulocytosis associated with levamisole-adul-
terated cocaine use started to emerge in April 2008, when a 
clinical reference laboratory in New Mexico identified unex-
plained cases of agranulocytosis confirmed by bone marrow bi-
opsy [7]. Following this, the New Mexico Department of Health 
did an investigation and identified 11 cases of agranulocytosis 

associated with cocaine between April 2008 and November 
2009. In November 2008, Canadian health authorities in British 
Columbia and Alberta identified levamisole in drug samples 
of cocaine users with agranulocytosis. Also, between April 
2009 and November 2009, public health officials in Seattle, 
Washington identified 10 cases of agranulocytosis in cocaine 
users. Since then, a number of cases of agranulocytosis asso-
ciated with levamisole-adulterated cocaine have been report-
ed in the literature [15–17]. Knowles et al. [18] identified 42 
cases of confirmed and probable neutropenia associated with 
adulterated cocaine in Alberta and British Columbia, Canada 
from January 2008 to March 2009. Although cocaine-induced 
neutropenia is not rare, its nonspecific presentation makes it 
a diagnostic challenge.

Neutropenia is defined as absolute neutrophil count less than 
1500 cells/microliter. Agranulocytosis literally means absence 
of granulocytes and is used to indicate severity of neutropenia 
(absolute neutrophil count of less than 500 cells/microliter). 
Neutropenia and agranulocytosis can have a wide variety of 
etiologies, the most common being drug-induced neutropenia. 

A B

Figure 1.  (A) Axial CT scan of the abdomen and pelvis showing circumferential thickening of the wall of cecum, ascending colon, 
and appendix, with adjacent fat stranding (arrow). (B) Axial CT scan of the abdomen and pelvis showing circumferential 
thickening of the wall of the sigmoid colon, with adjacent fat stranding (arrow).

A B

Figure 2.  (A, B) Low- and high-power view of resected bowel showing surface ulceration and necrosis, consistent with ischemia.
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Other causes include nutritional deficiencies, autoimmune 
and collagen vascular diseases, congenital and inherited syn-
dromes, infections, and malignancies. In some cases, an incit-
ing event cannot be identified, and these are idiopathic cas-
es. Levamisole-induced neutropenia is a diagnosis of exclusion 
and is considered once other causes of neutropenia have been 
ruled out in a patient with a history of cocaine use. Exposure 
to levamisole can be tested in urine by a gas chromatogra-
phy method but the utility of this assay is limited due to the 
shorter half-life of levamisole (only 5–6 h) [15]. Levamisole-
induced neutropenia is reversible upon discontinuation of the 
drug. However, recurrence of neutropenia and agranulocytosis 
is common upon re-exposure to levamisole, as seen in our pa-
tient, who continued to use adulterated cocaine after his ini-
tial hospital discharge and presented again with severe neu-
tropenia and a more complex condition.

The recurrence of agranulocytosis was complicated by colitis 
and bowel necrosis in our patient. Individuals who are exposed 
to levamisole-adulterated cocaine have a number of risk factors 
and likely etiologies for colitis and bowel necrosis. Neutropenic 
enterocolitis is a life-threatening condition, which can occur 
in patients who are neutropenic and have gut mucosal break-
down due to cytotoxic chemotherapy [19]. This may be com-
plicated by superimposed bacterial and/or fungal infections, 
often infiltrating the bowel wall. Levamisole is known to cause 
characteristic vasculitis syndrome and immunological abnor-
malities with production of autoantibodies [5]. The vasculitis 

syndrome can involve mesenteric vessels, leading to ischemia 
and necrosis of the bowel wall. Lastly, cocaine itself has been 
reported to cause intestinal colitis by producing intense vaso-
constriction of mesenteric vessels, leading to reduced blood 
flow and ischemia [20]. Also, cocaine exerts direct toxic effects 
on gut mucosa. Considering the high-risk behavior of rectally 
administering cocaine in our patient and taking into account 
the histopathological findings of mucosal and transmural ul-
ceration with necrosis without evidence of vasculitis or infec-
tion, we believe the most likely etiology of colitis and bowel 
necrosis in our patient was cocaine-induced ischemic colitis. 
Management of levamisole-induced neutropenia is supportive, 
in addition to discontinuation of the drug and treatment of as-
sociated complications. Granulocyte colony-stimulating factor 
(G-CSF) has been shown to hasten white count recovery and 
can be a treatment option in these patients.

Conclusions

Levamisole-induced agranulocytosis should be considered 
in patients who present with neutropenia and cocaine use. 
Clinicians should be aware of this entity to perform early se-
rum and urine levamisole testing for confirmation.
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