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Abstract

Hairy cell leukemia (HCL) is indolent chronic B-cell neoplasm involving the bone marrow, spleen, and peripheral blood. The
complete blood count reveal pancytopenia. On peripheral blood examination reveal small to medium sized lymphocytes
having circumferential villous projection with reniform nuclei and moderate amount of cytoplasm. Clinical features which
patient usually present is Fever, generalized weakness and abdominal pain. On clinical examination may also reveal massive
splenomegaly. Most common median age of presentation is approximately 55 year. Diagnosis for hairy cell leukemia is based
on morphology, immunological phenotyping by flow cytometry, immunohistochemistry on trephine biopsy, and the presence

of BRAFV600E mutation.
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Abbreviations

HCL: Hairy cell leukemia; SMZL: Splenic Marginal Zone
Lymphoma; WBC:WhiteBlood Cells; CECT: Contrast-Enhanced
Computed Tomography; IHC: Inmunohistochemistry.

Introduction

Hairy cell leukemia (HCL) is a indolent B-cell neoplasm
involving mainly the bone marrow, splenic red pulp and
infiltrating the peripheral blood. The patient presents
with lymphadenopathy, and massive splenomegaly
or hepatomegaly. The neoplastic cells size vary from
intermediate to small having ample amount of basophilic
cytoplasm with hairy/ Villous slender projections and
bearing BRAFp.V600E mutation in >95 % cases.

Differential  diagnosis  includes  other  B-cell
lymphoproliferative disorders, including Splenic diffuse Red
pulp B cell lymphoma, Splenic marginal zone lymphoma and
Hairy cell leukemia variant (HCL-V) [1,2].

Case of Hairy Cell Leukemia - Rare Presentation

Variant of HCL is more aggressive than Classical HCL and
have a poor prognosis in response to standard treatment.
In Variant of hairy cell leukemia the atypical lymphoid cells
do not show positivity for CD25, CD200, and CD123 and
is also negative for BRAFV600E gene mutation which is
hallmark for Classical HCL .Patients with Variant of Hairy cell
Leukemia have a significantly elevated white blood cell count
and bone marrow aspiration is effortless in comparison to
Classical Hairy cell Leukemia in which the WBCs count
are not significantly raised and bone marrow aspiration in
patients usually shows dry tap [3,4].

In Variant of Hairy cell Leukemia abnormal lymphoid cells
have morphology transitioning between prolymphocytes and
hairy cells. Mutations in protein kinase 1 gene was identified
was detected in HCL and in HCL-VTP53 aberrations was seen
[5-8].

SMZLis characterized by presence of abnormal lymphoid
cells with round nuclei, condensed chromatin and basophilic
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cytoplasm with polar short villi in the peripheral blood.
Heterogeneity in blood morphology is common, ranging from
small lymphoid cells with cells also showing plasmacytoid to
monocytoid differentiation. A panel of cd markers including
CD11c, CD22, CD76, CD38, and CD27 help to differentiate
SDRPL from SMZL. SMZL develops in the white pulp of the
spleen lymphoma which may also involving the red pulp in
diffuse or patchy patterns with subsequent spread to the
sinuses.

SDRPL is shows small to medium-sized lymphoid cells
with coarse to vesicular chromatin having 1-2 prominent
nucleoli. The abnormal lymphoid cells have villous projection
only over the polar surface of the cell. The CD200/CD180
helpful to distinguishing HCL from SDRPL. The BRAFV600E
mutation is absent in SDRPL and present in HCL [9-11].

Case Report

A 63 year male came with complaints of fever and pain
in abdomen since 4 months which was gradually progressive
and worsened in last 4 months. He also had B symptoms of
fever and significant weight loss. Clinical examination and
on USG revealed massive splenomegaly with spleen reaching
upto the 1 cm below the umbilicus.

Complete blood count showed Hemoglobin 13.7 g/d],
TLC - 18,640 /mm?3 and Platelets - 45000/mm?,
e Differential counts showed an absolute neutrophil count
of 2423,
e Absolute lymphocyte count 15471
Peripheral Blood smear examination revealed RBC
morphology anisopokilocytosis with microcytichypochromic
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picture with occasional NRBCS. WBC morphology revealed
atypical cells (hairy cells) which are intermediate to small
size having abundant amount of basophilic cytoplasm and
reniform nuclei, open chromatin and occasional nucleoli and
a characteristic circumferential villous/ serrated cytoplasm
(Figures 3 & 4).

On clinical examination of abdomen revealed massive
enlargement of spleen reaching upto the umbilicus.

Bone Marrow Aspiration revealed suppression of erythroid
and myeloid series, with marked increase in lymphoid cells
with moderate amount of cytoplasm showing projections
(Figures 5 & 6).

Bone Marrow Biopsy revealed moderate increase in small
to medium size lymphoid cells having fried egg appearance
with mild fibrosis. Features suggestive for hairy cell leukemia
/ SLVL (Figure 7).

On [HC revealed positivity for CD20, PAX5, DBA44,
Annexin A1 and TRAP.
e Weak positivity for Cyclin D1
e Negative for CD3, CD5, CD10 and CD23.

Contrast-enhanced computed tomography (CECT) of the
neck and thorax, revealed no significant abnormality.

CT ABDOMEN shows enlarged spleen (Figures 1 & 2)
upto 20 cm with normal density.

Flow Cytometry revealed positivity for CD11c, CD 19,
CD 20, CD 25, CD 38, Lambda, CD 200 and CD 103.

normal density

Figures 1 & 2: CT images of abdomen shows enlarged spleen with size more than 20 cm suggestive of spleenomegaly with
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Figures 3 & 4: Peripheral smear show hairy cells that are small to medium in size moderate abundant pale blue cytoplasm,
reniform nuclei, open chromatin occasional nucleoli and a characteristic serrated cytoplasmic border.
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Figures 5 & 6: Shows bone marrow aspiration revealing small to medium sized cells with hairy projections.

Figure 7: Imprint of bone marrow biopsy reveals small lymphocytes with hairy projections.
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Discussion

Hairy cellleukemia (HCL)isa chroniclymphoproliferative
disorder characterized by bone marrow failure due
infiltration malignant B cells with villous projections over
the cytoplasm [12].

The hairy / villous morphology of the cells are mainly
due to the actins and phosphoproteins [13,14]. HCL cells
are monoclonal B cells which are arrested at the late stage
of differentiation showing a strong light-chain restricted
surface immunoglobulin. The cell arise from germinal
centre of the spleen and cause its infiltration which is the
characteristic finding in HCL.

The red-pulp hypertrophy is responsible for massive
spleenomegaly whereas the white pulp containing the
suspected counterpart memory B cells undergoes atropy
[15,16].

The primary mutation in HCL is BRAF V600. Extracellular
stimuli at cellular and molecular level along with adjacent
cells, matrix proteins and cytokines in the bone marrow
and spleen with specialized local stroma cells is vital for
aggregation and persistence of HCL cells and responsible for
tissue infiltration [17,18].

In the bone marrow, the cellular components of
the microenvironment can divided into two specialized
compartments: an endosteal niche where the HSCs hide in a
quiescent state and the sinusoidal-vascular niche where the
HSCs stock up the peripheral blood cell counts. Mesenchymal
bone marrow stromal secrete chemokines and express
ligands for diverse adhesion molecules leading to activation
of various signaling pathways involved in survival and
growth of HCL [19].

HCL occurs in elderly with age group. Usually present
with abdominal discomfort or pain which is secondary to
splenomegaly and hepatomegaly Symptoms such as bleeding
or recurrent infections are due to cytopenias. Usually have
a late onset due to nonspecific symptoms of weakness, easy
fatigue and dragging pain in the abdomen. Complete blood
count of HCL shows leukocytosis and may develop cytopenias
with time because of hypersplenism. On peripheral blood
examination show small-to-medium lymphocyte that have
abundant pale blue cytoplasm with hair-like projection.
Nucleus is paracentral, reniform and has open chromatin
with absent nucleoli.

SMZL with villous lymphocytes is another indolent
B-cell lymphoma that may be mistaken for HCL which have
unipolar or bipolar cytoplasmic projections rather than
circumferential projections, as seen in HCL.
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Splenic marginal zone lymphoma shows abnormal
lymphoid cells with oval nuclei with vesicular to coarse
chromatin and basophilic cytoplasm with villous projections
over the polar surface . SDRPL is next closest differential
to HCL which is characterized by the presence of a large
proportion of small to medium-sized villous lymphoid cells
in peripheral blood. The abnormal lymphoid cells have a
polar distribution of the villi, and the nucleolus is small or
invisible [20,21].

Conclusion

Classic HCL is a rare type of B-cell chronic lymphoid
leukemia characterized by splenomegaly, pancytopenia with
reactive marrow fibrosis. Bone marrow studies is definitive
diagnosis for HCL and confirmed on flow cytometry
for morphology (CD19, CD20 or CD22) and anti- B cell
antibodies markers as well as using more specific markers,
such as CD11c, CD25, CD103, CD123 and TRAP staining for
confirmation. Classic HCL shows positivity for BRAFV600E
mutation, which is disease-defining genetic event.
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