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Case report

T-cell large granular lymphocytic (LGL) leukemia consists
of CD4"/CD8"™ and CD4/CD8" LGL populations in
association with immune thrombocytopenia, autoimmune
neutropenia, and monoclonal B-cell lymphocytosis

Naoya Kuwahara,” Taiichi Kodaka,” Yuriko Zushi,” Miho Sasaki,” Takae Goka,”
Hayato Maruoka,” Yumi Aoyama,” Hiroko Tsunemine,” Taku Yamane,” Jun Kobayashi,”’
Toru Kawakami,” Fumihiro Ishida,™® Tomoo Itoh,” Takayuki Takahashi"

CD3*/CD57" T-cell large granular lymphocyte leukemia (T-LGLL) is an indolent neoplasm, exhibiting mostly CD8", less fre-
quently CD4" phenotypes, and T-LGLL consisting of 2 populations with CD8* and CD4* phenotypes is markedly rare. An
87-year-old female was admitted under a diagnosis of immune thrombocytopenia (ITP) with a platelet count of 5.0x10°/L and
increased number of LGL with unknown etiology. Her neutrophil count also decreased to 0.27x10°/L and she was positive for
antineutrophil antibody. The WBC count was 2.7x10°/L with 34.7% LGL and flow cytometry (FCM) analysis revealed 16%
CD3*/CD4*/CD8m/CD57" and 20.9% CD3*/CD8/CD57" populations. These populations also expressed granzyme B and per-
forin. Circulating mononuclear cells were found to be clonal by PCR analysis of T-cell receptor B-chain gene. Serum immu-
nofixation and bone marrow FCM analyses demonstrated 2 clonal B-cells producing IgG-A and IgA-A. Deep amplicon
sequencing of STAT3 and STAT5B genes revealed a STAT3 R302G mutation with an allele burden of 2.6%. The thrombocyto-
penia and neutropenia were successfully treated by prednisolone and romiplostim with negative conversion of antineutrophil
antibody. This is the first reported case of T-LGLL with dual components of CD4"/CD8%™ and CD4-/CD8" populations in terms
of multiple comorbidities related to the respective CD8" and CD4" T-LGLLs.
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been described.”'® CD3*/CD8*/CD57* and CD3"/CD4"/

INTRODUCTION CD84m/CD57" T-LGLLs have characteristic genetic back-

T-cell large granular lymphocytic leukemia (T-LGLL) is
an indolent neoplasm, accounting for 3% of mature lymphoid
leukemias.' T-LGLL typically exhibits a CD3*, TCRap",
CD4-, CD5%m CD8*, CD27-, CD28-, CD45R0O", CD45RA",
and CD57" phenotype.?* CD3*/CD56" T-LGL leukemia is
associated with STAT5b mutation and exhibits a more aggres-
sive clinical course than CD3*/CD57* T-LGLL.** CD3%/
CDS57" T-LGLL mostly and rarely exhibits CD8" and CD4*
phenotypes, respectively,>*® and only 3 cases of that consist-
ing of 2 populations with CD8" and CD4" phenotypes have

grounds of STAT3"'2 and STAT5b'° mutations, respectively.
CD3*/CD8*/CD57" T-LGLL is frequently associated with
large granular lymphocytosis, autoimmune disease, such as
rheumatoid arthritis, autoimmune cytopenia, such as pure red
cell aplasia, immune thrombocytopenia (ITP), and autoim-
mune hemolytic anemia.'”* However, CD3*/CD4*/CD8¢m/
CDS57" T-LGLL is not associated with autoimmune disease/
cytopenia, but with B-cell neoplasia such as B-cell chronic
lymphocytic leukemia and monoclonal gammopathy with
undetermined significance/monoclonal B-cell lymphocytosis.®!®
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We report a rare case of T-LGLL consisting of 2 populations
with CD3*/CD8*/CD57* and CD3*/CD4*/ CD8Y™/CD57*
phenotypes, being associated with ITP, autoimmune neutro-
penia, and monoclonal B-cell lymphocytosis. This is the
first reported case of T-LGLL with CD4/CD8"-dual compo-
nents and multiple comorbidities related to the respective
CD8" and CD4" T-LGLLs.

MATERIALS AND METHODS

STAT3 and STAT5b gene analyses were performed as pre-
viously described'” using preserved DNA from white blood
cells (WBC) after the T-cell receptor (TCR) gene clonal anal-
ysis. This study was approved by the ethics committees of
Shinko Hospital and Shinshu University School of Medicine,
and written informed consent was received from the patient’s
son.

CASE REPORT

An 87-year-old female was admitted in November 2016
because of thrombocytopenia of 2.5x10° L, which was
revealed to be ITP. At this time, an increased number of
LGL (2.4x10°L) and neutropenia (0.29x10°/L) were
observed with an unknown etiology. As her medical history,
she had been diagnosed with rectal cancer, stomach malig-
nant lymphoma (diffuse large B-cell lymphoma: DLBCL),
and thyroid cancer at the ages of 74, 75, and 76, respectively.
For DLBCL, she received 6 courses of R-CHOP (rituximab,
cyclophosphamide, doxorubicin, vincristine, and predniso-
lone) followed by 2 courses of rituximab alone at a previous
hospital in 2005. The karyotype and immunohistopathologi-
cal findings regarding the DLBCL were not available. For
thyroid cancer, she underwent left lobe resection of the thy-
roid without following chemotherapy at another hospital in
2006. Chemotherapy was not performed after surgery for
the rectal cancer in 2004. ITP was successfully treated by
prednisolone (PSL) and romiplostim, and she was dis-
charged. These agents were tapered and discontinued 10
months later.

In July 2017, she was readmitted because of the recur-
rence of ITP. Physically, several and many petechiae were
observed in the oral cavity and on the bilateral forearms,
respectively. Neither superficial lymph node swelling nor
hepatosplenomegaly was noted. Laboratory examination
demonstrated a WBC count of 2.7x10%L, with 12.9% neutro-
phils, 0.9% eosinophils, 1.3% basophils, 20.4% monocytes,
29.8% lymphocytes, and 34.7% LGL (Figure 1), a hemoglo-
bin concentration of 11.3 g/dL, and a platelet count of
5.0x10%L. Regarding ITP and neutropenia, platelet-associ-
ated IgG was markedly increased to 4,930 ng/107 cells (nor-
mally below 46 ng/107 cells) and anti-neutrophil antibody
was positive. Other serological examinations including anti-
nuclear antibody, complements (C3 and C4), rheumatoid fac-
tor, and immunoglobulin amounts, were non-specific.
Serological tests for Epstein-Barr virus (EBV) revealed a pat-
tern of previous infection, but EBV-DNA was not detected in
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Fig. 1. Large granular lymphocytes in the peripheral
blood in July 2017 (Wright-Giemsa staining, x1,000).

the blood by multiplex PCR assay. The antibody for human
immunodeficiency virus (HIV) was negative. Serological
testing for human T-cell leukemia virus type 1 (HTLV-1) was
not performed.

Flow cytometry (FCM) of peripheral blood demonstrated
16% CD3*/CD4"/CD8%"/CD57" and 20.9% CD3"/CD4"/
CDS8*/CD57* populations in nucleated cells with a CD4/CD8
ratio of 0.86 (Figure 2A). These cell populations also
expressed granzyme B, perforin (Figure 2B), and TCRaf
(data not shown). The summation of the percentages of
CD3*/CD4"/CD8%m/CD57" and CD3*/CD4/CD8*/CD57*
populations by FCM was similar to that of the morphologi-
cally evaluated LGL (34.7%), suggesting that the LGL con-
sisted of both CD4" and CD8" populations. CD16 of these
mononuclear cells was negative on 2 incidences of FCM on
the peripheral blood and bone marrow. Multiplex PCR anal-
ysis of WBC demonstrated monoclonal rearrangement of the
TCR-p chain gene but not y-chain (data not shown). A
monoclonally rearranged band of the TCR- B gene was also
observed on PCR analysis of bone marrow cells (data not
shown).

An M-peak was observed on serum electrophoresis
(Figure 3A), and immunofixation revealed monoclonal bands
of IgG-A and faint IgA with an unknown light chain (Figure
3B). On FCM analysis of bone marrow cells, a B-cell popu-
lation with a CD19%/CD38"/smA"/smk™ phenotype comprised
3.8% of marrow nucleated cells (Figure 4). Of CD19" cells,
cya'/cyL’, cyL’, and cyk cells comprised 1.2, 5.9, and 0.3%
of marrow cells, respectively (Figure 4). Considering the
results of serum immunofixation and marrow FCM analyses,
there were 2 clonal B-cells producing IgG-A and IgA-\ in the
bone marrow. The bone marrow picture was non-specific
except for LGL and lymphoplasmacytic cells (Figure 5),
which comprised 5.0 and 5.6% of nucleated cells, respec-
tively. We did not prepare marrow biopsy or clot prepara-
tions. Chromosomal examination of the marrow cells
revealed an abnormal karyotype of 46,XX, ?t(3;9)(q27;q22)
in 5 of the 20 dividing cells analyzed.

Based on these results, a final diagnosis of 2-population
T-LGLL with CD4" and CD8" phenotypes, associated with
ITP, autoimmune neutropenia, and clonal B-cell lymphocyto-
sis consisting of 2 populations producing IgG-A and IgA-A,
was made. ITP was successfully treated with PSL and
romiplostim, with subsequent improvement of neutropenia
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Fig. 2. Flow cytometric analysis of peripheral blood performed using strong CD45 gating.
The value in each area in respective cytograms indicates % of cells among CD45-strongly
positive mononuclear cells. Based on these data, the % of CD3*/CD4*/CD8%"/CD57* and
CD3%/CD4/CD8"/CDS57" populations in WBC (nucleated cells) were 16.0% and 20.9%,
respectively (Figure 24). These CD4" and CD&" cell populations also expressed granzyme
B and perforin (Figure 2B).
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Fig. 3. An M-peak was observed on serum electrophoresis (arrow) (Figure 34), and immunofixation showed
monoclonal bands of IgG-A and faint IgA with an unknown light chain (arrows) (Figure 3B).
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Fig. 4. Flow cytometric analysis of bone marrow cells with strong
CD45 gating. The value in each area in respective cytograms indi-
cates the % of cells among CD45-strongly positive mononuclear
cells. The analysis subsequently revealed a population with a
CD19/smA"/smk™ phenotype comprising 3.8% of marrow nucleated
cells. Cytoplasmic immunoglobulin analysis showed that cya'/cyL’,
cyAt, and cyk cells comprised 1.2, 5.9, and 0.3% of marrow nucle-
ated cells, respectively. Surface and cytoplasmic IgG were not
detected, possibly due to unknown problems associated with the use
of monoclonal anti-IgG antibody in this analysis.

Fig. 5. Lymphoplasmacytic cells in the bone marrow comprised
5.6% of marrow nucleated cells (Wright-Giemsa staining, x1,000).

and negative conversion of antineutrophil antibody, and the
patient was discharged in August 2017. The T-LGLL was
stable with platelet counts of around 55x10°%L. However, in
November 2017, the patient died of DLBCL in the abdominal
cavity, which may have been transformed from the above-
mentioned marrow clonal B-cells because the pathological
diagnosis of this lymphoma was DLBCL (CD20"/Bc¢l-2*/
CD5/CD107/c-myc/EBER") with plasmacytic differentiation,
and FCM analysis confirmed 2 populations of abnormal
B-cells with phenotypes of CD19*/CD20"/sm-cyk*/cylgMdm/
CD5/CD107/smlg (A, D, M, G)/cylg (A, D, G)/sm-cy\
(33.4% of mononuclear cells) and CD45¢™/CD194/CD10*/
cylgA*/CD5/CD20/smlg (A, D, M, G)/cylg (M, D, G)/
sm-cyk and A~ (6.0%). Chromosomal and fluorescence in
situ hybridization (FISH) analyses were not performed on
this lymphoma specimen.

Mutation analyses of STAT3 and STATS genes revealed a
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STAT3 R302G mutation with an allele burden of 2.6%.

DISCUSSION

In the present patient, an unusual lymphocyte population
with a CD3*/CD4*/CD8%™/CD57" phenotype as T-LGLL was
observed. The CD4" population, however, expressed CD57,
granzyme B, and perforin, similar to the CD8" population.
Although we did not perform clonal analyses, such as PCR or
Southern blotting, on isolated CD4 and CDS8 populations as
Richards et al. did,’ the expression of CD57 and cytotoxic
molecules in these 2 T-cell populations supports that these 2
populations originated from the same clone. Therefore, this
case was diagnosed as extremely rare 2-population T-LGLL
with CD4" and CD8" phenotypes. Only 3 cases of this dual-
population T-LGLL have been reported. However, comor-
bidities related to the respective CD8" and CD4* T-LGLL
were not described.>!°

In normal T-cell differentiation from double-positive
T-cells to single-positive cells, mutually exclusive transcrip-
tion factors, ThPOK and Runx3, induce CD4"- and CD8" sin-
gle-positive cells, respectively.'® On the other hand, in a
T-cell neoplasm, differentiation from double-positive T-cells
to single-positive T-cells occurs with restriction of CD4*- or
CDS8* single-positive cells. In this situation, it is hypothe-
sized that only one of the 2 transcription factors acts due to
tumor-altered gene regulation. In the present case, both
ThPOK and Runx3 may have abnormally functioned at the
stage of neoplastic double-positive T-cells, resulting in the
generation of both CD3*/CD4*/CD8%"/CD57* and CD3"/
CD4/CDS8*/CD57" populations. Of note, the former popula-
tion also expressed cytotoxic molecules, granzyme B and
perforin. ThPOK negatively regulates the expression of
Runx3 and CD8 lineage genes, resulting in the suppression of
CDS8, granzyme B, and perforin expression.!*? ThPOK in
this patient, therefore, may have incompletely suppressed
CD8 lineage molecules.

The CD4'/CD8*-dual populations demonstrated notable
clinical pictures in this patient: 2 autoimmune phenomena of
ITP and autoimmune neutropenia, which are frequently asso-
ciated with CD8" T-LGLL,'*" and clonal B-cell lymphocyto-
sis consisting of 2 B-cell populations, which is associated
with CD4" T-LGLL.%'® The clinical picture of the present
patient, therefore, is of interest and novel in terms of rare
CD4"/CD8*-dual component T-LGL leukemia and multifari-
ous comorbidities related to the respective CD8" and CD4*
T-LGLLs.

The intra-abdominal DLBCL that developed in
November 2017 may have originated from monoclonal mar-
row B cells because of plasmacytic differentiation of the
DLBCL on pathological examination and the presence of
cylgA-positive abnormal B-cells, as previously detected in
the bone marrow by FCM analyses. The abnormal karyo-
type of 46,XX, ?t(3;9)(q27;q22) observed in the bone mar-
row may also support this possibility because 3q27 involves
Bcl-6, and abnormality of this gene is observed in many
DLBCL. The relationship of stomach DLBCL at the age of



75 with the late-appearing DLBCL is unclear in this patient
because immunohistochemical and chromosomal information
of the stomach DLBCL were not available.

Mutation analyses of STAT3 and STATS genes revealed a
STAT3 R302G mutation. R302G mutation has not been
reported in T-LGLL; however, R302W mutation was
described in adenoma of the adrenal cortex in the Catalogue
of Somatic Mutations in Cancer (COSMIC v88, March
2019), and classified as pathogenic. STAT3 mutations are
common in T-LGLL and considered to be useful for appropri-
ately managing patients.’

In conclusion, we report the first case of T-LGLL with
CD4/CD8"-dual components and multiple comorbidities
related to the respective CD8" and CD4* T-LGLLs with
STAT3 R302G mutation.
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