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T-cell receptor γδ-large granular lymphocytic
leukemia associated with an aberrant phenotype
and TCR-Vβ20 clonality

Large granular lymphocytic (LGL) leukemia is a
rare heterogenous disorder of mature lymphocytes
with a characteristic morphology, multiple autoim-
mune disorders and indolent clinical course. Most
cases exhibit a T-cell phenotype of CD3, CD8 and
CD57 positivity, while the minority exhibit a CD2,
CD56, and CD16 positive NK-cell phenotype. We
report a case of a 71-year-old female suffering from
a TCRγγδδ positive T-cell leukemia with a morpholo-
gy compatible to LGL leukemia. She referred to the
hospital for investigation of mild anemia, lympho-
cytosis, neutropenia and hyperglobulinemia.
Peripheral blood and bone marrow were occupied
by mature large granular lymphocytes with abun-
dant azurophilic granules. The immunophenotype
was CD3+, CD2+, CD5+, CD7+, CD4-, CD8-,
CD16-, CD56-, CD57- and the Vβ repertoire analy-
sis showed clonal reactivity with Vβ20 mAb. The
patient was diagnosed as having T-LGL and was
treated with G-CSF. So far, she experiences an
indolent clinical course. To our knowledge, this is a
rare case of TCRγγδδ positive T-LGL leukemia with
the aberrant immunophenotype of CD3+, CD4-,
CD8-, CD16-, CD56-, CD57-.

Haematologica 2004; 89:(4)e52-e54

Large granular lymphocytic (LGL) leukemia is a rare
heterogenous disorder, but it is clinically, morphological-
ly, and immunologically distinct. LGL leukemia cells have
characteristic morphologic features of large lymphocytes
with abundant cytoplasm and fine or coarse azurophilic
granules. The updated criterion for the diagnosis of LGL
leukemia is the demonstration of clonal expansion of a
population of granular lymphocytes.1,2 Two phenotypes
are commonly described. A T-cell phenotype (T-LGL)
exhibits CD3, CD8, and some NK cell markers such as
CD16 and CD57 with T- cell receptor gene rearrange-
ments. This type is associated with chronic neutropenia,
rheumatoid arthritis, splenomegaly, and humoral
immune abnormalities. A less common phenotype is a
more classical NK cell (NK-LGL) with CD2, CD56, and
CD16. These cases do not exhibit TCR gene rearrange-
ment and have distinct clinical features with more signif-
icant anemia, thrombocytopenia, and hepato-
splenomegaly. The clinical course is indolent in most
cases.3,4,5

We report a case of T-cell leukemia with an indolent
clinical course, who presented with mild neutropenia,
lymphocytosis, autoimmune hemolytic anemia, hyper-
globulinemia and antinuclear antibodies. The T-cells
were TCRγδ positive with the aberrant immunopheno-
type of CD3+, CD2+, CD5+, CD7+, CD4-, CD8-, CD16,
CD56-,CD57-. The lymphocyte morphology was com-
patible to T-LGL leukemia. 

Case report
A 71-year-old female was referred to the Department

of Hematology of the University Hospital of Ioannina in
October 2002 for investigation of mild anemia, lympho-
cytosis, neutropenia and hyperglobulinemia detected in a
routine blood analysis. She had no previous medical his-
tory. Physical examination revealed neither hepato-
splenomegaly nor lymphadenopathy. 

Peripheral blood counts at presentation were: white
blood cells (WBC) 6.4×109/L, neutrophils 0.99×109/L,
lymphocytes 4.79×109/L, platelets (PLT) 250×109/L and
hemoglobin (Hb) 11.9 gr/dL. In the peripheral blood
smear, the majority of the lymphocytes were mature
large granular lymphocytes with abundant azurophilic
granules (Figure 1). Biochemical parameters were normal,
including lactate dehydrogenase (420 IU/L) and beta2-
microglobulin (1892 µg/L), except for polyclonal IgM
hyperglobulinemia. Serological findings were antinuclear
antibodies (1/1280), low levels of complement C3 and C4

Figure 1. Morphological features in the peripheral blood smear:
the majority of the lymphocytes were mature large lymphocytes,
with a high nuclear to cytoplasmic ratio, beaded chromatin and a
basophilic cytoplasm containing a few abundant azurophilic gran-
ules.

Figure 2. Three-colour Flow Cytometric analysis of blood mononu-
clear cells: Performed on lysed whole blood with gate on CD3+
PerCP T-cells and TCR-Vβ repertoire Kit, Beckman Coulter.
Acquisition analysis on a Becton Dickinson FACScan Flow
Cytometer and CellQuest program.

Figure 3. Clonogram representation, TCR-Vβ repertoire gated on
CD3+ T-cells, which demonstrates a clonality on Vβ20 69% (min
0%-max .%)



(82 IU/mL and 2 IU/mL respectively), high levels of RF
(82 IU/mL) and positive direct and indirect anti-human
immunoglobulin Coomb’s test and cryoglobulins. The
patient was seronegative for EBV, CMV, HBV, HCV, HIV
and HTLV-1. 

Bone marrow aspiration and biopsy revealed a signifi-
cant lymphocytosis (25-30% of the nucleated cells) with
a morphology similar to that of the peripheral blood. The
infiltration was diffused.

Flow Cytometric Analysis
Analyses of leukocytes in whole blood were performed

using two different fluorochromes. In the two-color
analyses (phycoerythrin - PE and fluorescein -FITC), 100
µl of whole blood were incubated with 20µl of each anti-
body, which were the pan-leukocyte-labeling antibodies
(CD45+/CD14+) specific for the respective leukocyte
subpopulation. After incubation, red blood cells were
lysed (FACS Lysing Solution; Becton Dickinson, CA),
washed twice in PBS (600 g/10min) and finally resus-
pended in this buffer. Data acquisition and analysis of
lymphocytes was performed within one hour of prepara-
tion, using the CELLQuest Software (Becton Dickinson).
The results were expressed as a percentage of the antibo-
by-positive cells in the overall cell population, that was
defined as the number of cells with specific fluorescence
higher than the isotype control and autofluorescent sam-
ples. The expression of the CD phenotype in the popula-
tion was performed on mononuclear cells (PBMCs) with
scatter gate on the lymphocyte fraction and determined
as follows: CD3+ 94%, CD19+ 5%, CD16+56+ 4%,
TCRαβ+ 21%, TCRγδ+ 70%, CD8+ 10%, CD4+ 15%,
CD38+ 94%, CD5+ 91%, CD7+ 89%, CD2+ 92%, HLA-
DR+ 92%, CD1a+ 0%, CD20+ 4%, CD22 +1%, CD23+
2%, CD79b 4%, FMC-7+ 2%, sIgM+ 0%, ?+ 0%, λ+ 0%,
CD103-0%, CD10+ 0%, CD34+ 0%, CD25+ 3%.

In a further analysis using three different fluo-
rochromes, the specific population was gated on CD3-
PerCP fluorochrome and the Vb domain expression was
studied using the FITC and PE mixtures of TCR Vβ
Repertoire Kit (Beckman Coulter). The results of
immunophenotype suggested the existence of a clonality
Vβ20mAb cells including: Vβ5.3+ 3,63%, Vβ7.1+ 1,97%,
Vβ3+ 0,44%, Vβ9+ 3,41%, Vβ17+ 2,20%, Vβ16+ 0,20%,
Vβ18+ 0,25%, Vβ5.1+ 5,25%, Vβ20+ 69,82%, Vβ13.1+
0,92%, Vβ13.6+ 0,49%, Vβ8+ 2,28%, Vβ5.2+ 0,69%,
Vβ2+ 2,94%, Vβ12+ 1,21%, Vβ23+ 0,22%, Vβ1+ 1,19%,
Vβ21.3+ 2,54%, Vβ11+ 0,20%, Vβ22+ 1,34%, Vβ14+
1,11%, Vβ13.2+ 1,42%, Vβ4+ 1,43%, and Vβ7.2+ 1,23%
(figure 2).

In conclusion, the lymphocytes were TCR??-positive.
The Vβ repertoire analysis showed clonal reactivity with
Vβ20 mAb of 69% (min 0%-max 9,73%) as shown in fig-
ure 3.

The patient was diagnosed as T-LGL leukemia with the
aberrant phenotype TCR??+, CD3+, CD2+, CD5+,
CD7+, CD4-, CD8-, CD16-, CD56-, CD57-. She was
treated with G-CSF. The neutropenia resolved but lym-
phocytosis remained stable. The patient so far, has
shown an indolent course.

Discussion
T-cell large granular leukemia is an heterogeneous dis-

order with morphological features of large lymphocytes
with cytoplasmic granules.1,2 LGL leukemia cells have a
mature T-cell immunophenotype. The majority of cases
are TCRαβ+, CD3+, CD4+, CD8+, while rare variants
have been observed: TCRαβ+, CD3+, CD4+, CD8- or
TCRαβ+, CD3+, CD4+, CD8+. CD57 is often expressed

in the common type. There is no unique karyotypic
abnormality. For most cases the clinical course is indolent
and non-progressive. Morbidity is associated with neu-
tropenia. Although atypical immunophenotypes have
been occasionally observed13,14,15,16, T-LGL leukemia with
positive TCRgd and negativity to CD4, CD8, CD16/56
and CD57 has not yet been reported.3,4,5

The present case was compatible with T-LGL accord-
ing to the clinical manifestation, the morphology of lym-
phocytes and the clinical course. However, the
immunophenotype of TCR??-positive, double-negative
T-lymphocytes was quite unusual. The possibility of
hepatosplenic, nasal or enteropathy-type ?? T-cell lym-
phoma is excluded, since in our case splenic, liver, nasal
or gastrointestinal involvement was absent and the clini-
cal course was indolent.7 The possibility of T-lineage
acute leukemia was also excluded, due to completely dif-
ferent cell morphology, clinical manifestation and clinical
course.8 T-prolymphocytic leukemia (T-PLL) with double-
negative T-lymphocytes is a rare variant, but is usually
TCRαβ-positive.9 Only one case of TCR??-positive T-PLL
has been reported.10 However, T-PLL is characterized by
morphological features of lymphocytes with prominent
nucleous and cytoplasmic basophilia with no granules
and an aggressive clinical course. Autoimmune lympho-
proliferative syndrome is another entity that could be
under consideration, since it exhibits common features
with LGL. The syndrome is characterized by lymphocy-
tosis due to defective lymphocyte apoptosis,
hepatosplenomegaly, autoimmune disorders and an
immunophenotype of double negative CD3+, CD4-, CD8-
T cells but is usually TCRαβ-positive. However, the dis-
order is nonmalignant and clonal expansion of the popu-
lation of lymphocytes is not determined.11,12

Further accumulation of T-LGL cases is required to clar-
ify whether T-LGL of this immunophenotype accounts
for a rare variant of T-LGL, or this is an exceptional case.
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