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71-year-old man presented with asymptomatic
Aanemia. He was found to have a hemoglobin

of 8.7 g/dL and a white blood cell count of
10,500/mm?®. Absolute lymphocyte count was ele-
vated at 8,900/mm?’. Absolute neutrophil count was
decreased at 800/mm?. Platelet count was normal at
196,000/mm?. Peripheral smear review revealed lympho-
cytosis with atypical small lymphocytes containing cyto-
plasmic granules (Figure 1). Serum protein electrophoresis
showed a monoclonal spike of 1.7 g/dL. Immunofixation
identified a monoclonal immunoglobulin (Ig)G kappa
band. Serum kappa free light chains were increased at
97.2 mg/dL, with an abnormal kappa-lambda ratio of
110. IgG was elevated at 2,874 mg/dL and the IgA and
IgM were decreased at 91 mg/dL and 45 mg/dL, respec-
tively. A skeletal survey was negative for lytic lesions. A
computed tomography scan of the chest, abdomen, and
pelvis was unremarkable. HIV and human T-lympho-
tropic virus (HTLV) 1/2 testing were negative.

The bone marrow biopsy showed a hypercellular
marrow, with an increase in both plasma cells (15-20%)
and small T lymphocytes (30-40%). The plasma cells
had a diffuse distribution, with a formation of numer-
ous aggregates (Figure 2). By flow cytometry, the plasma
cells exhibited kappa light chain restriction, which, in
addition to the above mentioned serologic findings, is
diagnostic of plasma cell myeloma.

The abnormal lymphocyte population in both the
bone marrow and peripheral blood displayed increased side
scatter and expression of CD3, CD8, CD16, and CD57,
with aberrant, diminished expression of CD5 and CD7
(Figure 3). The abnormal lymphocytes lacked expression of
CD4, CD25, and CD56. Additionally, a dominant popula-
tion (829%) expressed the V20 T-cell receptor subtype. The
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abnormal lymphocytes in the bone marrow were positive
for CD3 and TIA-1 expression by immunohistochemistry
(Figure 4). These findings are consistent with T-cell large
granular lymphocytic (T-LGL) leukemia.

Discussion
To the best of our knowledge, this is the first reported
case of concomitant T-LGL leukemia and plasma

cell myeloma. Although it has been reported that the
incidence of B-cell dyscrasias is higher in patients with
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Figure 1. Peripheral blood with large granular lymphocytes.

Figure 2. Bone marrow biopsy, CD138 immunohisto-
chemistry stain.
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Figure 3. Select flow cytometric histograms of peripheral blood demonstrating lymphocytes with increased side scatter and

expression of CD8/CD16.
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Figure 4. Bone marrow biopsy, TIA-1 immunohistochem-
istry stain.

T-LGL leukemia, and that the monoclonal gammopathy
of undetermined significance (MGUS)' is one of the
most common concomitant B-cell dyscrasias, plasma
cell myeloma has not been reported to occur concomi-
tantly with T-LGL leukemia. LGL leukemia represents
a spectrum of disorders, including T-cell and natural
killer (NK)-cell leukemia; typically, there is an indolent
course and a favorable prognosis. Less commonly, there
can be an aggressive course with a poor outcome. T-LGL
leukemia is associated with an increased incidence of

Epstein-Barr virus and human T-lymphotropic virus
type 1 (HTLV1) infections. Cytopenias, autoimmune
conditions like rheumatoid arthritis, and recurrent infec-
tions are commonly associated with T-LGL leukemia.?
Patients with aggressive variants of T-LGL leukemia
may have B symptoms, lymphadenopathy, and a rapidly
worsening clinical course that distinguishes it from the
indolent variants. Treatment for indolent LGL leukemia
typically involves immunosuppression with methotrex-
ate, cyclosporine, steroids, and cyclophosphamide (either
as a single agent or in combination). For aggressive LGL
leukemia, treatment with chemotherapy regimens simi-
lar to acute lymphoblastic leukemia regimens are used,
followed by evaluation for hematopoietic stem cell trans-
plant. In this patient, we recommended treatment for the
T-LGL leukemia, as it was believed to be the main cause
of the patient’s anemia and neutropenia, and observation
for the plasma cell myeloma. The patient was started on
methotrexate and prednisone.
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T-cell large granular lymphocytic (T-LGL) leukemia is a
subtype of LGL leukemia defined by the World Health
Organization (WHO) classification system as a persistent
(>6 months) increase in blood LGL (2-20 x 10°/L) with-
out a clearly identified cause.! These diagnostic criteria are
vague and controversial since 25-30% of patients with a
clonal T-LGL population causing disease do not have an
increase in the absolute T-LGL count.? Also, the presence
of clonal T-LGL may not always correlate with clinical
symptoms. The term T-cell clonopathy of undetermined
significance (TCUS) was coined to emphasize that there
is a clinical spectrum of clonal T-LGL proliferations from
TCUS to disease-causing T-LGL leukemia.> Many inves-
tigators of T-LGL leukemia use diagnostic criteria that do
not depend on an absolute increase in the T-LGL count
or a waiting period. Instead, these investigators use the
criteria of a detectable clone of T-LGL in patients with
symptoms or cytopenias commonly found in T-LGL
leukemia. These symptoms include those associated with
concomitant autoimmune diseases, such as rheumatoid
arthritis or cytopenias without other explanation.?

The association of T-LGL leukemia with autoim-
mune disorders is well documented, but recent reports
also document the association of T-LGL leukemia with
B-cell lymphoproliferative disorders (B-LPD) and,
rarely, myeloid neoplasms.*® Most of the associated
B-LPD are subclinical, including monoclonal gam-
mopathies of undetermined significance (MGUS)* or
monoclonal B-cell lymphocytosis.” However, T-LGL
does occur in association with symptomatic and
progressive cases of B-LPD, including non-Hodgkin
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lymphoma and B-cell chronic lymphocytic leukemia
(CLL). MGUS is defined by the presence of a para-
protein without other evidence of disease. Monoclonal
B-cell lymphocytosis is defined by the presence of
monoclonal B cells in the blood of apparently healthy
individuals with normal blood counts and no other
evidence of lymphoma. The case reported by Nawaz

and colleagues,®

a recent publication authored by the
reviewers,” plus other reports®® further document the
association of T-LGL leukemia with B-LPD, confirm-
ing that the spectrum of associated conditions includes
plasma cell myeloma.

Investigating the intriguing association of T-LGL
leukemia with autoimmune disorders or B-LPD may lead
to better understanding of the pathophysiology of these
diseases. The associations of T-LGL leukemia with autoim-
mune disorders versus B-LPD appear to be largely indepen-
dent because about one third of patients with T-LGL leuke-
mia have B-LPD, while another one-third of patients with
T-LGL leukemia have rheumatoid arthritis (RA) or other
autoimmune disease.>® Only 2 of 16 T-LGL leukemia cases
associated with B-LPD had autoimmune disease. Although
these populations have little overlap, both B-LPD and
autoimmune diseases may contribute to the development
of T-LGL leukemia through a related mechanism, possibly
chronic immune stimulation. Many investigators have sus-
pected that chronic immune stimulation contributes to the
development of T-LGL leukemia. The main evidence for
this hypothesis is the association of T-LGL leukemia with
autoimmune disease and the characteristic terminal effector
memory T-cell phenotype of T-LGL leukemia.

RA patients are the most well-defined autoimmune
disease population with an increased risk of developing
T-LGL leukemia. One report estimates that 0.6% of all
RA patients develop T-LGL leukemia.” Most, but not all
of the T-LGL proliferations associated with RA are clonal
by Southern blot with probes to the TCR beta chain.
Nonclonal, oligo-clonal, or even clonal T-LGL prolifera-
tions occur in many reactive conditions, including viral
infections and postmarrow transplant.'® Therefore, only
certain, possibly more chronic, causes of T-LGL prolifera-
tions seem to contribute to the development of clinically
significant T-LGL leukemia. One hypothesis about the
association of T-LGL proliferations and autoimmune dis-
ease is that the T-LGL proliferations result from a failure
of apoptosis of self-reactive T cells, similar to an RA-like
disease in mice that is associated with FAS or FAS-ligand
gene mutations (Ipr/lpr mice). Activated lymphocytes
in these mutant mice accumulate due to resistance to
physiologic FAS-mediated apoptosis. There is evidence
that T-LGL proliferations in humans are resistant to
FAS-mediated apoptosis, but no mutations in FAS or
FAS-ligand have been identified so far.
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Although there is no evidence that T-LGL leukemia
in humans is associated with FAS or FAS-ligand muta-
tions, T-LGL leukemia occurs more frequently in humans
with specific polymorphisms of MHC class I-related
chain A (MICA), a ligand for the NKG2D co-stimulatory
receptor found on NK cells, gamma/delta T cells, and
T-LGL." Engagement of NKG2D by surface-expressed
ligands including MICA enhances the cytolytic activity
and cytokine production of T cells. Sixty-eight percent of
T-LGL leukemia patients had a MICA allele that was pres-
ent in only 29% of control individuals. Homozygosity for
this allele was present in 39% of T-LGL leukemia patients
compared to 8% of controls. Normally, MICA is present
only on gastrointestinal epithelium, endothelial cells, and
fibroblasts, but stress induces MICA expression on many
cells. Inducing stressors include viral infections, bacterial
infections, and heat shock. Also, MICA is expressed on
many tumor cells, including hematopoietic neoplasms,
such as myeloma and CLL.

Of particular relevance to the current case report,
plasma cells in MGUS express MICA, usually at higher
levels than in myeloma,'? and the MICA on these
neoplastic plasma cells can activate NKG2D express-
ing cytolytic T cells. One hypothesis is that as MGUS
progresses to myeloma, the neoplastic plasma cells may
lose MICA expression to avoid immune surveillance.
Another immune avoidant strategy, possibly used by
CLL, is to secrete soluble NKG2D ligands, such as
MICA. These soluble ligands may serve as decoys to
inhibit cytolytic T-cell function. Evidence that CLL may
use this “decoy” strategy is that serum levels of soluble
NKG2D ligands such as MICA are increased in CLL
and correlate inversely with outcome.’

One question about the significance of MICA
polymorphisms and T-LGL leukemia is if MICA is
so broadly expressed on hematopoietic malignancies,
including acute leukemias and chronic myelogenous
leukemia, then why are T-LGL leukemias more com-
monly associated with certain B-LPD, such as sub-
clinical B-cell lymphocytosis proliferations and MGUS?
Possible explanations may involve prevalence and
chronicity. B-LPDs are much more common than other
hematopoietic neoplasms, and they are very chronic,
often going undetected for decades. Many T-LGL leuke-
mias have associated B-LPDs that are detectable only by
very sensitive screening, such as serum free light chain
measurements or sensitive flow cytometry techniques.’

If B-LPDs and autoimmune disorders contribute to
the development of T-LGL leukemia through a similar
chronic immune stimulation mechanism, possibly involv-
ing MICA, then what are the implications for therapy?
Stimulating other aspects of the immune system to target

the subclinical B-LPD with drugs such as lenalidomide
(Revlimid, Celgene)!* or pamidronate’ may effectively
treat the T-LGL leukemia. Alternatively, blocking the
NKG2D receptor on the T-LGL leukemia may decrease
the chronic activation of the T-LGL leukemia cells. How-
ever, if the T-LGL leukemia is contributing to the sup-
pression of the B-LPD, then blocking that receptor may
allow the B-LPD to progress.

Besides therapeutic implications, these recent find-
ings raise further questions worth investigating, includ-
ing: What proportion of T-LGL leukemia patients have
detectable B-LPD using the most sensitive techniques,
such as immunoglobulin gene rearrangements by
polymerase chain reaction? Are there other immuno-
genetic changes associated with T-LGL leukemia aside
from the skewed MICA polymorphism? How does the
implicated MICA allele contribute to the development
of T-LGL leukemia? The rapidly progressing research in
this field shows promise of imminent, therapeutically-
significant developments.
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