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A 63-year-old male patient with progressive lymphocytosis 
and cytopenias is described. At presentation, he complained 
of an upper respiratory tract infection and infrequent oral 
ulcers. His CBC showed a hemoglobin at 106 g/L, neutro-
phils at 0.9 × 10E9/L, and lymphocytes at 16.2 × 10E9/L. 
The peripheral blood film showed lymphocytosis with LGL 
morphology (Figure,1 Panel A, ×20). Flow cytometric im-
munophenotyping of the peripheral blood showed an abnor-
mal CD8 + population with the LGL immunophenotype (not 
shown). A bone marrow aspirate showed trilinear hemato-
poiesis with paucity of erythropoiesis. As well, a lymphoid 
infiltrate was present showing LGLs (Panel B × 50). Biopsy 
showed a hypercellular bone marrow with left shifted my-
elopoiesis, megakaryocytopoiesis, and scant erythropoiesis 
(H&E, panels C × 10, and panel D × 40, respectively). CD 
3 showed interstitial and intersinusoidal (black arrow) in-
filtration of T cells (panel E, ×10 and panel F, ×40). Flow 
cytometric immunophenotyping of the bone marrow aspirate 
showed an expansion of CD8  +  population co-expressing 
CD57 (lower panels, flow cytometry plots). The sequen-
tial gating shows the lymphocyte gate in the side scatter 
versus CD45 plot followed by CD2 +, CD3+ lymphocytes 
which show expansion of the CD8 compartment (91.7% of 
the lymph gate) co-expressing CD57 (LGL phenotype). In 

contrast, CD3-CD56  +  NK cells accounted for 1% of the 
lymphocyte gate and 0.2% of total events (purple events, bot-
tom right panel). This distinction is important as NK LGL 
disorders can clinically mimic T-LGL disease. Moreover, this 
is not a polyclonal expansion of reactive T LGLs. Multiplex 
PCR analysis showed a clonal rearrangement in the TCR 
beta gene. The diagnosis of LGL leukemia with pure red cell 
aplasia was made. The differential diagnosis of neutropenia 
is large. In cases where reactive causes of neutropenia are 
excluded, and lymphocytosis is present, a logical flow to in-
vestigation may include blood film morphology, peripheral 
blood immunophenotyping, TCR/BCR/KIR rearrangement 
studies, and in selected cases a bone marrow biopsy.1 The 
close communication of the hematopathologist and the he-
matologist is key in properly diagnosing this relatively rare 
disorder.
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Abstract
The differential diagnosis for neutropenia is large and includes, drug effect, viral 
infections, sepsis, immune, hypersplenism, and bone marrow disorder. The presence 
of an autoimmune disorder and large granular lymphocytosis should prompt assess-
ment for immunophenotyping and in select cases a bone marrow biopsy to rule out 
LGL-leukemia.
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F I G U R E  1   Interstitial and intrasinusoidal leukemic infiltration of CD3 + cells that by flow cytometry showed co-expression of CD8 and 
CD57. These cells were clonal by TCR rearrangement studies in keeping with LGL leukemia. Please see text for details
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