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Abstract
Chronic neutropenia is a hematological condition that could 

cause significant morbidity due to recurrent infections. Various benign 
and malignant disorders manifest with chronic neutropenia and 
a meticulous evaluation is needed. Complex interplay of several 
mechanisms could lead to neutropenia in the same patient. Hence 
it is important to understand the disease biology. Substances with 
abuse potential like cocaine are thought to cause immune mediated 
destruction of neutrophils. For disorders like large granular lymphocytic 
leukemia which arises from chronic antigenic stimulation, it is unclear 
whether agents like cocaine are potential triggering factors. The given 
case involves a patient with chronic neutropenia for which a complex 
interplay of cocaine abuse and large granular lymphocytic leukemia is 
postulated to be responsible for the clinical manifestation, enhancing 
the insight about the disease pathogenesis.

Introduction
Chronic neutropenia is a hematological condition characterized 

by low neutrophil count in the peripheral blood (absolute neutrophil 
count of less than 1500 /microL) for more than 3 months. It can be 
caused by a variety of benign and malignant disorders. Evaluation of 
its etiology becomes challenging when there are multiple factors that 
could be attributed to this condition in the same patient. Some prior 
reports describe cocaine abuse to be associated with neutropenia 
and it is postulated that contamination of cocaine with levamisole 
is responsible for this condition [1]. In this report, we describe an 
interesting case of chronic neutropenia which was initially thought 
to be related to cocaine abuse, but on repeat evaluation was found 
to have large granular lymphocytic (LGL) leukemia. We describe 
the complex interplay of these factors explaining on how both these 
etiologies could be potentially causing neutropenia in the given 
patient.

Case Vignette
A 42-year-old African-American woman with history of end 

stage renal disease on hemodialysis and cocaine abuse was admitted 
for hyperkalemia and hypertensive emergency. On initial evaluation, 
she was noted to have severe neutropenia with an absolute neutrophil 
count (ANC) of zero. Her rest of the blood counts was with in normal 
limits. Review of her previous records suggested that the neutropenia 
was present for more than 2 years with fluctuations in the neutrophil 

counts over different periods of time (Figure 1A). Prior evaluation (in 
2010) with complete hematological workup including bone marrow 
examination did not reveal any specific etiology for neutropenia. 
Since the patient had a history of cocaine abuse and other workup was 
negative in the past, it was thought that the neutropenia was related 
to cocaine abuse as it improved during periods of cocaine abstinence. 
During this current presentation, the patient was noted to be febrile 
with no focal findings on physical exam such as hepatosplenomegaly 
or lymphadenopathy. She was started on medical therapy for 
hyperkalemia, hypertension, and antibiotics for febrile neutropenia. 

Evaluation of neutropenia was restarted during the current 
hospital admission. Her current home medications include 
darbopoetin, calcium acetate, metoprolol, and amlodipine. Peripheral 
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Figure 1: (A) Trend in absolute neutrophil count (ANC) from Oct 2010 to Jan 
2014; (B) Peripheral blood smear showing a large granular lymphocyte; (C) 
Bone marrow showingCD3 positive cells on immunohistochemical staining; 
(D) Bone marrow specimen showing CD8 stain positivity.
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blood smear showed an increase in lymphocytes which were large and 
granular in appearance (Figure 1B). Serum iron panel, vitamin B12, 
folic acid level, lactate dehydrogenase and haptoglobin levels were 
normal. CT scan of chest and abdomen did not reveal any evidence 
of hepatosplenomegaly or lymphadenopathy. Autoimmune panel 
revealed weak positivity for rheumatoid factor (RF) and anti-nuclear 
antibody (ANA), however anti double stranded DNA antibody, anti-
neutrophil cytoplasmic antibody (ANCA), and complement levels 
were normal. Bone marrow exam showed mild hyper cellularity 
(70%) for age along with an increase in the interstitial T-lymphocytes. 
Flow cytometry of the bone marrow showed an aberrant T-cell 
population. Flow cytometry analysis of these cells were positive for 
CD3, CD7, CD8, CD16, CD57 and negative for CD4, CD56 (Figures 
1C and 1D). Flow cytometry was not performed to look for surface 
expression of T-cell receptor (TCR) alpha-beta or gamma-delta 
heterodimers on the aberrant T-cells. Polymerase chain reaction 
analysis showed evidence of TCR-γ gene rearrangement consistent 
with a clonal T-cell expansion. The patient was managed with 
supportive measures in the form of granulocyte colony stimulating 
factor (G-CSF) and antibiotics with which her infection resolved and 
ANC normalized (2800 /microL). She was placed on periodic follow-
up as the neutropenia improved and was advised to be abstinent from 
using cocaine. LGL leukemia-directed immunosuppressive therapy 
was not recommended as her ANC improved to >500/microL and 
she did not have recurrent infections.

Discussion
Chronic neutropenia is a hematological condition which could 

be caused by a variety of benign and malignant diseases. In the given 
case, there are at least two etiologies which could be attributed to the 
chronic neutropenia. One is a well-known cause (LGL leukemia) 
and the other is a rare cause (cocaine abuse). Whether these 
conditions are merely co-existing or causally related is an interesting 
point of discussion. Recent reports have suggested that levamisole 
contaminated cocaine abuse can trigger immune mediated processes 
like vasculitis and neutropenia which could be possible in our case 
too [1,2]. Levamisole is known to increase T-cell activation and 
proliferation. It acts as a hapten to form antibodies to various antigens 
and also triggers an immune response involving the opsonization and 
destruction of leukocytes [2]. In the given case, there is certainly a 
temporal correlation of worsening neutropenia during the periods 
when the patient was using cocaine. On the other hand, our patient 
also has a pathologically proven LGL leukemia which manifests with 
neutropenia. Careful analysis of the chronology of events in our patient 
suggests that the duration of neutropenia antedates the diagnosis 
of LGL leukemia by more than 1 year. Although LGL leukemia is a 
slow growing malignancy and the diagnosis is sometimes difficult to 
establish, the possibility of missing LGL leukemia during the initial 
evaluation is less likely in our case as careful review of the prior bone 
marrow specimens did not reveal any evidence of malignancy. One 
interesting speculation is that the chronic neutropenia was initially 

precipitated by cocaine abuse and got worse with the diagnosis 
of LGL leukemia. It is important to note that chronic antigenic 
stimulation and immune dysregulation are important mechanisms in 
the pathogenesis of LGL leukemia [3]. Hence, the other possibility is 
that cocaine could have acted as a chronic antigenic stimulation in our 
patient who also had some laboratory features of autoimmunity in 
the form of positive ANA and rheumatoid factor, and this eventually 
could have led to the progression to LGL leukemia. Our patient did 
not have other clinical features of rheumatoid arthritis.

Our patient had a history of end stage renal disease prior to the 
diagnosis of chronic neutropenia. In the literature, a very rare case of 
LGL leukemia presenting as renal insufficiency had been described 
where LGL leukemia was diagnosed concomitantly with bone 
marrow and the kidney biopsy [4]. However, chronic kidney disease 
has not been implicated in the pathogenesis of LGL leukemia in prior 
studies. Hence, this could be a co-existing condition in our given case.

T-cell LGL leukemia is an indolent leukemia comprising of 2% 
to 5% of the chronic lymphoproliferative diseases. It usually presents 
around 60 years of age, equally affecting males and females. Disorders 
like rheumatoid arthritis can be associated with LGL leukemia in 11 to 
36% of the cases [3]. Therapy is recommended in patients with ANC 
< 500 or those with ANC >500 and recurrent symptomatic infections. 
However, asymptomatic patients may be observed and treated with 
supportive measures like G-CSF as needed for neutropenia without 
starting definitive therapy, given the indolent nature of the disease 
[5]. Immunosuppressive therapy is the definitive treatment in the 
current era, with agents like methotrexate, oral cyclophosphamide, 
and cyclosporine.

Conclusion
Chronic neutropenia requires a meticulous evaluation of its 

etiology. Slow growing chronic lymphoproliferative malignancies 
like LGL leukemia can present with neutropenia. With substance 
abuse being a common problem in the United States, it would be 
interesting to look for pathological associations between substance 
abuse and hematological malignancies to delineate if there is a cause-
effect relationship. 
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