
Rom J Morphol Embryol 2015, 56(2):553–556 

ISSN (print) 1220–0522      ISSN (on-line) 2066–8279 

CCAASSEE  RREEPPOORRTT  

A case of hairy cell leukemia variant 

AMELIA MARIA GĂMAN1,2), CAMELIA-MARIOARA DOBREA3,4), MIHNEA-ALEXANDRU GĂMAN3) 

1)Department of Pathophysiology, University of Medicine and Pharmacy of Craiova, Romania 
2)Clinic of Hematology, “Filantropia” City Hospital, Craiova, Romania 
3)Department of Hematology, “Fundeni” Clinical Institute, Bucharest, Romania; “Carol Davila” University of Medicine  
and Pharmacy, Bucharest, Romania 

4)“Ştefan Berceanu” Centre of Hematology and Bone Marrow Transplant, “Fundeni" Clinical Institute, Bucharest,  
Romania 

Abstract 
Hairy cell leukemia variant (HCLv) is a rare B-cell chronic lymphoproliferative disorder with features of the classic HCL but presenting some 
particularities, a poor response to conventional therapy of classic HCL and a more aggressive course of disease with shorter survival than 
classic HCL. We present a case of a 52-year-old man hospitalized in July 2012 in the Clinic of Hematology of Craiova, Romania, having 
splenomegaly, leukocytosis with lymphocytosis, anemia and thrombocytopenia, without monocytopenia, which exposed, in the peripheral 
blood and bone marrow cells, intermediate morphology between hairy cells and prolymphocytes and immunophenotype of mature B-cell 
phenotype CD19, CD20, CD22, CD11c, CD103, low positive for CD25 and negative for CD3, diagnosed with HCL variant, with no response to 
conventional chemotherapy and interferon-alpha, an aggressive course of disease and a survival of less than a year from diagnosis. 
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 Introduction 

Hairy cell leukemia variant (HCLv) is a B-cell disorder, 
described by Cawley et al. in 1980, which accounts for 
0.4% of the chronic lymphoid malignancies and 10% of 
HCL cases, included in the World Health Organization 
(WHO) classification as a provisional entity, affecting 
elderly or middle-aged males [1, 2]. It has distinct mor-
phological, immunophenotypic and histological features 
and a more aggressive clinical course than classic HCL. 
The main features are splenomegaly, leukocytosis, lympho-
cytosis, anemia and thrombocytopenia without monocyto-
penia. Morphology of variant cells is intermediate between 
hairy cells and prolymphocytes, with an unusual large 
nucleolus relative to their size [3]. The immunopheno-
type reveals a mature B-cell phenotype CD19, CD20, 
CD22, CD11c, CD103, FMC7 and surface immunoglo-
bulin, with low or lacking CD25, HC-2 [4, 5]. The bone 
marrow histology reveals a distinct pattern with inter-
stitial infiltration by lymphoid cells with spaces among 
them and spleen histology shows an expansion and 
infiltration of the red pulp of spleen with naked white 
pulp. Cytogenetic abnormalities are frequent in patients 
with HCLv: del(17p), +12, and monoallelic p53 are 
common. The analysis of VH, DH, and JH gene segments 
of the immunoglobulin gene locus in patients with classic 
HCL and HCLv revealed that IgH V4-34 rearrangements 
and unmutated IgH V sequence were highly associated, 
and IgH V4-34 rearrangements were closely related to 
the poor prognosis in patients with HCLv [6]. BRAF 
600E mutations are absent in HCLv and present at most 
patients with classic HCL [7–9]. 

Purine nucleoside analogues (Cladribine and Pento-
statin) seem to be less active in HCL variant than classic 

HCL, with the addition of monoclonal antibodies (Rituximab) 
being apparently more effective. Better results have been 
obtained with anti-CD22-specific immunotoxins, BL22 
[10–12]. The course of disease is more aggressive and 
the survival is inferior in HCL variant than in classic HCL. 

The aim of this paper is to present a rare type of  
B-cell chronic lymphoproliferative disorder, a case of 
hairy cell leukemia variant, with distinct morphological, 
immunophenotyping and histological features, a partial 
response to conventional therapy of classic hairy cell 
leukemia, a more aggressive clinical course and a shorter 
survival than classic HCL. 

 Case report 

A 52-year-old man was evaluated in July 2012 in the 
Clinic of Hematology of Craiova, Romania, for fatigue, 
fever (380C) and leukocytosis. At the physical examination, 
the patient was noted to have splenomegaly and a con-
densation syndrome at left hemithorax basis. Laboratory 
results revealed mild anemia with a hemoglobin level 
10.4 g/dL, leukocytosis with total white blood count 
42 500/mm3 with 87% atypical circulating mononuclear 
cells, 4% monocytes and 9% granulocytes, thrombo-
cytopenia with a platelet count of 60 000/mm3, erythro-
cytes sedimentation rate 60/100 mm, fibrinogen 508 mg%, 
serum lactate dehydrogenase (LDH) 330 U/L. Hepatic 
and renal tests were normal. A peripheral blood smear 
revealed numerous circulating mononuclear cells with 
moderate basophilic cytoplasm with fine circumferential 
projections, round nuclei and large nucleolus similar to 
prolymphocytes. Flow cytometry analysis showed B-cells 
expressing clusters of differentiation CD19, CD20, CD22, 
CD11c, CD103. The bone marrow biopsy (easy aspirated) 
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revealed diffuse interstitial infiltration with hairy cells, 
dislocation of normal hematopoiesis with isolated mega-
karyocytes (Figures 1–4). Immunohistochemistry of the 
bone marrow biopsy revealed that infiltrating cells were 
positive for CD20, DBA-44, partial positive for tartrate-
resistant acid phosphatase (TRAP), low positive for CD25 
and negative for CD3 (Figures 5 and 6). Thorax X-ray 
revealed pneumonia of the left inferior lobe. Abdominal 
CT scan showed homogenous splenomegaly, 15/6 cm 
(Figure 7). The patient received Cephalosporins 1 g at 
12 hours for seven days for bacterial pneumonia with 

favorable evolution and then a CVP (Cyclophosphamide 
+ Vincristine + Prednisone) regimen without response. 
After that, Interferon alpha 3 MIU ×3/week, s.c., was given, 
but with no response. The purine nucleoside analogues 
(Cladribine and Pentostatin) were not available in the 
clinic and Rituximab is not available for HCL in the 
national protocol of treatment. The patient refused splen-
ectomy, made frequent complications due to granulocyto-
penia and thrombocytopenia and died in less than a year 
from diagnosis from a pulmonary fungal infection. 
 

 

Figure 1 – HCLv peripheral blood. HE staining, ×100. Figure 2 – HCLv: areas with hypercellular bone marrow. 
HE staining, ×100. 

 

Figure 3 – HCLv: diffuse hairy cells infiltrate. HE 
staining, ×200. 

Figure 4 – HCLv: diffuse hairy cell infiltrate, dislocation 
of normal hematopoiesis, isolated megakaryocytes. HE 
staining, ×200. 

 

Figure 5 – HCLv: CD20+. Immunostaining for CD20 
antibody, ×200. 

Figure 6 – HCLv: CD25 low positive. Immunostaining 
for CD25 antibody, ×100. 
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Figure 7 – CT scan: splenomegaly. 

 Discussion 

Based on the splenomegaly, leukocytosis, lympho-
cytosis and cytopenias without monocytopenia, circula-
ting cells with a morphology intermediate between pro-
lymphocytes and hairy cells and the immunophenotype 
of a mature B-cell phenotype with expression of the  
B-cell antigens CD11c and CD103 but low positive for 
CD25, the patient was diagnosed with hairy cell leukemia 
variant (HCLv). 

According to the new WHO classification, HCLv is 
included as an individual, provisional entity, and a case 
of HCLv is defined as a B-cell chronic lymphoprolife-
rative disorder with features of classic HCL but some 
particularities (leukocytosis, presence of monocytes, cells 
with prominent nucleoli, cells with blastic or convoluted 
nuclei and/or the absence of circumferential shaggy 
contours), variant immunophenotype (usually the absence 
of CD25, annexin-A1, or TRAP), and resistance to 
conventional HCL therapy [2], frequently involving elderly 
or middle-aged males (as in our case). 

Differential diagnosis was made with classic HCL 
(splenomegaly, pancytopenia, variating proportions of 
circulating hairy cells, neutropenia, monocytopenia, bone 
marrow with a distinct pattern with interstitial infiltration 
by lymphoid cells with spaces among them, increased 
reticulin, cells positive for sIg, CD19, CD20, CD22, 
CD11c, CD25, CD103, FMC7), HCL – Japanese variant 
(elderly females, important splenomegaly, moderate leuko-
cytosis, less marked hairy projections, a rather round 
nucleus and weaker positivity for TRAP, immunopheno-
type positive for sIgG, CD20, CD11c and negative for 
CD25), B-prolymphocytic leukemia (B-prolymphocytes 
do not show villous projections and have a less abundant 
cytoplasm), splenic diffuse red pulp small B-cell lym-
phoma (leukemic course, with relatively low lympho-
cytosis, massive splenomegaly, purely diffuse pattern of 
splenic infiltration by monomorphous small cells with 
small round nuclei and a pale cytoplasm, intrasinusoidal 
infiltration of bone marrow, peripheral blood cells of 
small to medium size with clumped chromatin and round 
nuclear outline and numerous basophilic villous cyto-
plasm, immunophenotype positive for CD19, CD20, 
CD22, CD11c, FMC7 and negative for CD23, BCL6, 

annexin A1), mantle-cell lymphoma (splenomegaly, extra-
nodal localization, immunophenotype positive for CD20, 
CD79a, CD5, CD43, FMC7, cyclin D1 and negative for 
CD23, CD10, BCL6, presence of t(11;14), splenic mar-
ginal zone lymphoma (cells are smaller than HCLv cells, 
have more condensed chromatin, the cytoplasm is more 
basophilic and have polar cytoplasmic villi; the bone 
marrow histology does not show spacing among the cells 
and instead a predominantly nodular and or intrasinusoidal 
pattern, immunophenotype is positive for CD20, CD79, 
sIg, and negative for CD5, CD23, CD10, cyclin D1, 
cytogenetic exam reveals 7q32-q33, t(2;7), 3+, 5+, 18+). 

Various treatment approaches are active in classic 
HCL: purine nucleoside analogues (Cladribine, Pento-
statin), monoclonal antibodies (Rituximab, Alemtuzumab), 
Interferon alpha, produce partial response or no response 
in HCLv, and remission is usually shorter than in classic 
HCL. Patients are resistant to alkylating agents and 
Interferon alpha and only half achieve partial response 
to Pentostatin and/or Cladribine. Splenectomy may be a 
palliative treatment. The monoclonal antibodies (Rituximab 
and Alemtuzumab) seem to be active in HCLv [13–15]. 
Currently, immunochemotherapy with Rituximab and 
purine nucleoside analogues should be considered as the 
therapy of choice in previously untreated patients. Better 
results have been obtained with anti-CD22-specific 
immunotoxins, BL22. A new generation of CD22-specific 
immunotoxins, Moxetumomab pasudotox (CAT-8015, 
HA22), highly active in refractory or relapsed classic 
HCL, also need clinical investigation in HCLv [10]. 

The course of disease is more aggressive and the 
survival is inferior in HCL variant than classic HCL. 
The median survival is of nine years and approximately 
half of patients die of unrelated causes. Transformation 
to large cell happens in 6% of patients. The chemotherapy 
resistance may have a role in the inferior survival in HCLv 
compared to classic HCL cases [3]. Our patient had a very 
short survival from diagnosis, correlated with the lack of 
response to conventional chemotherapy and Interferon 
alpha. 

The originality of the case was represented by the rarity 
of this type of HCL, difficult differential diagnosis, the lack 
of response to conventional chemotherapy and Interferon 
alpha and poor prognosis with aggressive evolution. 

 Conclusions 

Hairy cell leukemia variant is a rare type of B-cell 
chronic lymphoproliferative disorder characterized by 
splenomegaly, leukocytosis, lymphocytosis and cytopenia 
without monocytopenia, circulating cells with a morpho-
logy intermediate between prolymphocytes and hairy cells 
and the immunophenotype of a mature B-cell phenotype 
with marked expression of the B-cell antigens CD11c, 
CD103, CD22 and low or lacking CD25, HC2, with partial 
response to conventional therapy of classic hairy cell 
leukemia, a more aggressive course of disease and a 
shorter survival than classic HCL. 
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