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Abstract 

Background 

Hairy cell leukemia (HCL) is one of the chronic B-cell lymphoproliferative disorders and is 

typically characterized by splenomegaly, pancytopenia and monocytopenia. Characteristic 

hairy cells can be detected in peripheral blood and bone marrow.  Immunophenotyping can 

demonstrate the co-expression of specific CD markers to confirm diagnosis and to  

differentiate the classic form of HCL (HCLc) from the rare variant (HCLv). 

Case presentation 

A 67 year old male presented with recurrent lower respiratory tract infection for one year and 

mild splenomegaly. Complete blood count was done and showed anemia and leucopenia, and 

examination of blood smears revealed very few hairy cells. Bone marrow biopsy showed 

diffuse   infiltration by lymphoid cells with widely spaced small nuclei and abundant 

cytoplasm. Diagnosis was confirmed by immunophenotyping of bone marrow , the cells 

showed  positive expression of CD20, CD19 , CD11c , CD25 , CD103  , and CD 200  and 

negative  CD5 ,CD23, CD10 and CD79b.                                                                                                                                                  

Conclusion 

This report is discussing  a case of HCL presented by atypical clinical signs ; recurrent 

respiratory tract infections with only mild splenomegaly. Diagnosis was confirmed by 

morphology of hairy cells and by immunophenotyping which showed the pattern of classic 

form and excluded the variant from. 
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Background 

Hairy cell leukemia (HCL) is an uncommon but distinct form of chronic B-cell 

lymphoproliferative disorders comprising about 2% of lymphoid leukemias. It  is 

characterized by triad of splenomegaly, pancytopenia and monocytopenia.[1]               It is 

four to five times more frequent in men than women and there are  approximately 1240 new 

HCL cases expected per year. [2]                                                                     

Patients may present at any age throughout adult life, however, the median age at diagnosis is 

approximately 55 years old. At the time that this disease was first described, the clinical 

course was typically associated with a fatal outcome and an estimated median survival of 

approximately six years, with substantial variability[3]                                                               
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A blood smear will show large lymphocytes with abundant cytoplasm with small cytoplasmic 

projections. A bone marrow aspirate is often not obtainable due to diffuse fibrosis. Core 

biopsy will show infiltration of characteristic hairy cells.[4]                                                        

Immunophenotyping through flow cytometry typically shows expression of CD20, CD22, 

CD11c,  CD103, CD25, CD 200 and  FMC7[5 , 6] 

In 2008, the World Health Organization(WHO) determined that the classic form of hairy cell 

leukemia (HCLc) should be recognized as separate from the rarer variant of this disease 

called hairy cell leukemia variant (HCLv)[7] 

Case presentation 

A 67 years old male patient was referred from a center of respiratory diseases. He had one 

year history of recurrent lower respiratory tract infection.  Clinical findings included mild 

splenomegaly with no hepatomegaly or lymphadenopathy. His blood count showed moderate 

anemia and leucopenia. In our laboratory, the following investigations have been done for that 

patient:  

● Complete blood count (CBC): Venous blood sample was taken on Ethylene diamine tetra 

acetic acid (EDTA) vacutainer tube and was processed using Sysmex KX 21. N. cell counter. 

Also, fresh blood smears were prepared and stained with Leishman’s stain. The CBC showed 

bicytopenia ; hemoglobin 8.2 g/dl, hematocrit 24.8 %, platelets 145,000/ul and  white blood 

cells count  2900/ul. Mean cell volume (MCV) and mean cell hemoglobin (MCH) were 

normal i.e. anemia is normocytic normochromic                                                                                                                   

Examination of stained smears showed the presence of few hairy cells, they are nearly twice 

the size of small lymphocytes. The cytoplasm is lightly basophilic and shows numerous fine, 

hair-like projections. The nucleus is round, and nucleoli are indistinct (Figure 1).                                                                                                           

● Bone Marrow aspiration: It was done with difficulty, bone marrow smears have been 

prepared and stained with Leishman’s stain. Examination of the stained smears showed the 

presence of many hairy cells. 

Also, bone marrow sample has been taken on EDTA to be used for immunophenotyping.  

● Bone marrow trephine biopsy: It was done to confirm diagnosis. 

Paraffin-embedded sections have been made and then stained with Hematoxylin and eosin    

(H &E) stain. Microscopic examination of stained sections showed diffuse infiltration by 

lymphoid cells with widely spaced small nuclei and abundant clear cytoplasm (Figure 2).  

●Immunophenotyping by Flow cytometry: Bone marrow sample was prepared by wash and 

lyse technique, then mixed with antibody tagged with different fluorochromes. The antibody 

panels  included antibodies specific for CD3, CD4, CD5, CD8, CD10, CD11c, CD19, CD20 , 

CD25 , CD45 , CD79b, CD103, CD200, and surface immunoglobulin (Ig) light chains. The 

specimens were analyzed using FACS Canto II instrument (BD Biosciences, Mountain View, 
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CA) The leukemic cells proved to be positive for CD20 , CD19 , CD11c , CD25 , CD103 , 

and CD 200  and negative for CD5 , CD10 and CD79b.                                                  

 The results of the main CD markers used in the present study are shown in Figure 3 

 

                       

Figure (1): Peripheral blood smear with Leishman’s stain showing hairy cells with lightly 

basophilic cytoplasm and numerous fine, hair-like projections.  

                               

Figure (2): Bone marrow trephine biopsy section stained with H & E showing diffuse 

infiltration by lymphoid cells with widely spaced small nuclei and abundant clear cytoplasm. 
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Figure (3): Immunophenotyping of bone marrow sample by flow cytometry 

Hairy cells are positive for CD103, CD25, CD11c, CD19, CD20 and CD200, while they are 

negative for CD5. 

Red dots represent neoplastic B cells while green dots represent normal B cells for 

comparison. 

Discussion: 

Hairy cell leukemia (HCL) is recognized as an entity by the World Health Organization 

(WHO 2008) and the 2016 revision of the WHO classification of lymphoid neoplasms. The 

median age of patients with HCL is 63 years old, it can rarely occur in adolescence. [8] 

 

Frequent symptoms described in Hairy Cell Leukemia are weakness and fatigue and clinical 

signs are huge splenomegaly in 96% of cases and hepatomegaly in 58% of cases. 

Pancytopenia   is present in nearly all patients at presentation, so can be useful for early 

diagnosis [9] 

 

However, our case is not typical because the main clinical presentation was recurrent lower 

respiratory tract infection while there was no abdominal pain or discomfort as in most cases. 

Also, there was only mild splenomegaly. Regarding laboratory findings, the CBC showed 

bicytopenia (anemia and leucopenia) and not pancytopenia as in the vast majority of cases. 
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The peripheral blood showed very few hairy cells which required careful examination of 

many blood smears to detect them. 

The bone marrow aspiration revealed larger number of hairy cells which supported the 

diagnosis.  

 

The WHO now recognizes classic hairy cell leukemia (HCLc) and the variant of hairy cell 

leukemia (HCLv) as two distinct clinical entities, representing a major advancement in the 

further biologic characterization of these diseases. [3]                       

Although the variant accounts for only about 10% of cases of hairy cell leukemia, its 

definition and clinical recognition as a distinct entity are considerably important, as these 

patients typically have more aggressive disease with worse response to standard therapies 

[10]                                                                                                                    

Patients with the classic form of this disease have a distinct immunophenotypic profile on 

their malignant leukemic cells: Positive for CD20 , CD19, CD11c, CD25, CD103 and CD200. 

In contrast, the leukemic cells from patients with the variant form of hairy cell leukemia are 

characterized as being positive for CD11c, CD20, and CD19 ; whereas CD25 and  CD200 are 

typically negative.[3 , 6]                                    

Co-expression of CD103, CD25 and CD11c is unique for HCL, It is an absolute criteria for 

diagnosis[11]                                                                                                                                   

Furthermore , classic hairy cells are usually negative or dim for CD5 , CD10 and CD79b[12] 

 

Immunophenotyping for the present case was done on bone marrow sample, the leukemic 

cells proved to be positive for CD20 , CD19 , CD11c , CD25 , CD103 , and CD 200  and 

negative for CD5 , CD10 and CD79b. 

Based on these immunophenotyping results, the case was confirmed to be a classic form of 

HCL. 
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