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Abstract: Hairy cell  leukemia is part of the low- grade non-Hodgkin lymphoma family and represent 

approximately 2% of all leukemias.It occurs mostly in people aged 40-60 and is more common in men than in 

women.The present study describes the case of  a50 yr old male whowas diagnosed with extrapulmonary 

tuberculosis 4 yrs back for which he took ATT for 6 months and now presented with generalized weakness, fever 

and cough. Liver and spleen were palpable. Complete blood count, peripheral blood film , bone marrow 

aspiration and biopsy was performed and the results indicated Hairy cell variant/ SLVL. 
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I. Introduction 
Hairy cell leukemia (HCL) is a rare mature B-cell malignancy, which was initially described by 

Bouroncle et al . in 1958.
(1)

 HCL has an incidence of 0.3 cases per 100,000 individuals.
(2)

 It occurs about four 

times more common in men than in women, with a median age at diagnosis of 55 years.
(3)

HCL cells are 

characterized by thin cytoplasmic hair-like projections, giving the disease its name.
(4)

 Leukemic hairy cells 

accumulate in the bone marrow and cause pancytopenia, which is the most common finding at initial 

presentation. HCL patients report symptoms of fatigue, infections, and, occasionally, left sided abdominal pain 

caused by splenomegaly. In contrast to many B-cell malignancies, lymphadenopathy is rare in HCL patients.
(5)

 

A severe fibrotic reaction is usually found in the bone marrow of HCL patients to their originwhich often 

complicates a diagnostic bone marrow aspiration. The diagnosis is usually made on the detection of typical 

morphological features and a unique immubnophenotype with flow cytometry of peripheral blood and/or 

histological and immunohistochemical analysis(IHC) analysis of the trephine biopsies. HCL cells demonstrate a 

characteristic gene expression profile signature that points  to their  origin from memory B cells
(6,7)

 Tiacci et al. 

discovered that classical HCL is characterized by a gain of function mutation of the BRAF serine/threonine 

protein kinase (V600E)
(8,9)

. In the initial validation series, all HCL patients showed this particular mutation, 

while a set of 195 B-cell lymphomas and leukemias did not harbor a mutated BRAF gene. The vast majority of 

BRAF – V600E mutations in HCL are heterozygous. Homozygous mutations are rare but have been suggested 

to be associated with a more aggressive couse
(10)

. Recurrent deletions of the BRAF gene locus on chromosome 

7q34 have been described in HCL and lead to loss of heterozygosity.
(11)

Historically, there were two different 

forms of HCL: the more-common classical HCL (90%) and the less-frequent HCL variant (10%). HCL variant 

is characterized by a more aggressive disease course and poor response to purine analogs
(12)

. Most importantly, 

HCL variant cases are commonly negative for BRAF-V600E mutation, indicating that HCL variant is a 

biologically distinctive entity. A small subset of patients with bona fide classical (HCL) who also do not harbor 

any BRAFmutation has been reported only in a single study
(13)

. However, these cases are often characterized by 

an IGHV4-34 immunoglobulin rearrangement, which is in general absent in classical HCL and is associated 

with as poor a prognosis as HCL variant
(13)

. 

 

Case Report 

A 50 yr old male was referred to a Department of Medicine, Rajindra Hospital, Government Medical 

College Patiala due to complaint of generalized weakness since 4 months, fever since 4 days associated with 

cough and breathlessness. He was diagnosed  with extrapulmonary tuberculosis in 2014 for which he took ATT 

for 6 months. On examination –Liver was palpable 4 fingers below right costal margin and spleen was palpable 

3 fingers below the left costal margin. CBC and PBF of the patient  was sent in the BCL Lab, Rajindra Hospital, 

Government Medical College Patiala  after which patient was sent to the BCL laboratory for the bone marrow 

aspiration and biopsy. 

 

CBC And PBF 

Hb-5.2 gm   TLC- 20,200 DLC   -Hairy cells 80%    Poly 04%  Lympho 16%    

 Platelet count-1,60,000/cmm Impression:- Hairy Cell Variant/SLVL 
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Picture above shows PBF with hairy cells. 

 

 Bone  marrow aspiration and biopsy was done from Posterior superior iliac spine. Marrow was 

particulate and cellularity was markedly hypercellular. NE:E was  90:10(9:1). Reaction was mildly 

megaloblastic. Cellularity of the marrow was due to lymphoid series of cells showing 75% of hairy cells and 

20% lymphocytes in non erythroid cells.Erythroid series showed intermediate megaloblasts. Megakaryocytes 

were adequate in number and functional in activity. No hemoparasite was seen. Differential count was – 

Promyelocytes 00%  Myelocytes 00% Metamyelocytes00%  Polymorphs00% Lymphocytes 20%  Plasma cells 

05% Hairy cells 75%. Impression-  Hairy Cell Variant/SLVL.Bone marrow biopsy  was adequate for size and 

evaluation. There was seen diffuse pattern of involvement by the hairy cells.Confirmation was advised from the 

flow cytometry CD11c, CD103, CD20 , FMC7, sIg 

 

Bone Marrow Biopsy showing infilteration by hairy cells 
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II. Discussion 
 Almost 50% of HCL-variant and IGHV4-34-expressing HCL cases were found to harbor activating 

mutations in the MAP2K1 gene encoding MEK1
(14)

. HCL cells typically show a distinctive immunophenotype 

co-expressing CD19, CD20, CD11c, CD25, CD103, and CD123. In contrast, HCL variant lacks the expression 

of CD25 and CD123
(15)

. Moreover, HCL cells strongly express CD200, which can also be used as another 

distinctive marker to differentiate HCL
(16,17)

.  Another distinctive feature of HCL is the expression of annexin 

A1, which is easily accessible by immunohistochemical staining
(18)

. In addition to HCL variant, the 2016 

revision of WHO classification of lymphoid neoplasms recognizes two other entities resembling HCL: splenic 

marginal zone lymphoma (SMZL), usually associated with NOTCH2 mutations, and splenic diffuse red pulp 

small B-cell lymphoma (SDRPBCL), still listed as a provisional entity, whose genomic landscape has not been 

yet clarified
(19)

.  In addition to CDKN1B mutations cooperating with BRAF-V600E, recurrent, inactivating 

mutations in KMT2C (MLL3) were identified in 15% and 13% of classical HCL and HCL variant, 

respectively
(11)

. Another study described somatic mutations or deletions of the Krüppel-like factor 2 (KLF2) in 4 

of 24 (16%) HCL patients examined
(20)

, but KLF2 mutations are more frequent in other B-cell malignancies, 

such as SMZL (31%) and diffuse large B-cell lymphoma (26%)
(20,21) 

 

III. Conclusion 
 At initial diagnosis, most patients will require treatment owing to hematopoietic insufficiency. 

Accepted indications to start treatment are hemoglobin <11 g/dL, platelet count <100,000/µL, or absolute 

neutrophil count <1,000/µL. Less frequently, increased susceptibility to infections or symptomatic 

splenomegaly may also serve as criteria to start treatment
(5)

. The introduction of the purine analogs cladribine 

and pentostatin into the treatment landscape of HCL significantly improved the outcome of HCL patients
(22)

.. 

The first patient exposed to the BRAF inhibitor vemurafenib indeed showed an immediate and striking 

response, proving oncogene-dependence and clinical activity
(23,24)

. The dynamics of the response were notable, 

with a spleen size reduction of more than 6 cm in only 6 days and improvement of blood count (hemoglobin, 

platelets, and granulocytes) within 1 month 
(24)

. Soon after the initial report, multiple studies confirmed the 

efficacy of both vemurafenib
(25,26,27)

 and (because of availability) later dabrafenib
(28)
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