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Resumo

Introdugéo: A leucemia de grandes linfocitos granulares (LGL)
de células T é uma doenca linfoproliferativa rara. Esta envolve
frequentemente a expanséo de células CD8*, podendo levar a
citopenias e correlacionar-se com disturbios autoimunes. Outra
forma, a leucemia LGL-CD4*, apresenta um comportamento
mais indolente, mas pode associar-se a outras neoplasias.
Material e Métodos: Estudo retrospetivo e descritivo dos 14
doentes diagnosticados com leucemia LGL de células T no nos-
S0 centro entre 2002 e 2016, avaliando: género/idade; apresen-
tag&o clinica; imunofenotipagem; frequéncia de citopenias; neo-
plasias coexistentes; doencas autoimunes e relacao temporal
entre diagndsticos; tratamento imunossupressor e seu resultado.
Resultados: Trés doentes tinham leucemia LGL-CD4+ e onze ti-
nham leucemia LGL-CD8*. Nestes Ultimos, a neutropenia foi a
citopenia mais prevalente (63,6%), seguida da anemia (45,5%) e
trombocitopenia (36,4%). Os sintomas mais frequentes foram fa-
diga e infe¢Bes bacterianas recorrentes; 35,7% apresentavam ci-
topenias assintomaticas. Dos doentes com leucemia LGL-CD4+,
um apresentava neoplasia do coélon. A prevaléncia de doencas
autoimunes foi 35,7%; este diagndstico precedeu sempre o da
leucemia. Cinco doentes iniciaram terapéutica; o metotrexato foi
o imunossupressor de primeira linha mais utilizado. Verificou-se
resposta hematolégica completa em dois casos. A taxa de morta-
lidade foi de 14,3%, num seguimento mediano de 2 anos.
Discussao e Conclusao: A apresentacao clinica e a frequéncia de
citopenias foram semelhantes ao descrito em estudos anteriores.
A recorrente associagdo com autoimunidade sugere a existéncia
de mecanismos etiopatogénicos comuns; a estimulagéo crénica
por autoantigénios podera desempenhar um papel no desenca-
dear da doenca clonal. Sdo necessarios mais estudos para de-
terminar a abordagem gold-standard desta patologia.

Palavras-chave: Doencas Autoimunes; Leucemia Linfocitica
Granular de Células Grandes; Linfoma de Células T.
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Abstract

Background: T-cell large granular lymphocyte (LGL) leukemia
is a rare lymphoproliferative disease. It frequently involves
the expansion of CD8+ cells, which may lead to cytopenias
and often correlates with autoimmune disorders. Another
form is the CD4+ LGL leukemia, which behaves more indo-
lently but may associate with other neoplasia.

Material and Methods: Retrospective and descriptive analy-
sis of the 14 patients diagnosed with T-cell LGL leukemia in
our center between 2002 and 2016, regarding gender/age;
clinical presentation; immunophenotype, frequency of cyto-
penias; coexistent malignancies; autoimmune disorders and
temporal relationship between both diagnosis;, immunosup-
pressant treatment and its outcome.

Results: Three patients had CD4+ LGL leukemia and eleven
had CD8+ LGL leukemia. In the latter, neutropenia was the
prevailing cytopenia (63.6%), followed by anemia (45.5%)
and thrombocytopenia (36.4%). The most common symp-
toms were fatigue and recurrent bacterial infections; 35.7%
presented with asymptomatic cytopenias. From patients with
CD4+ LGL leukemia, one had colorectal cancer. Prevalence
of autoimmune diseases was 35.7%, its diagnosis preceded
the identification of LGL leukemia in all patients. Five patients
required treatment; methotrexate was the most selected first-
line immunosuppressant. Complete hematological response
was achieved in two cases. Mortality rate was 14.3% at a
median follow-up time of 2 years.

Discussion and Conclusion: Clinical presentation and fre-
quency of cytopenias were close to described in previous
studies. The recurrent association with autoimmunity sug-
gests the existence of common etiopathogenic features;
chronic autoantigen stimulation might play a role in the onset
of the clonal disease. Further studies are needed for deter-
mining the gold-standard approach of LGL leukemia.

Keywords: Autoimmune Diseases; Leukemia, Large Granular
Lymphocytic, Lymphoma, T-Cell.
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Introduction

Large granular lymphocytes (LGL) are a morphologically dis-
tinct subpopulation with abundant cytoplasm and azurophilic
granules, that normally comprises 10% to 15% of peripheral
blood mononuclear cells.'? The normal LGL count in periphe-
ral blood is 0,25 x 10%L.% These lymphocytes are classified
into two distinct lineages as either CD3* T cells or CD3" natu-
ral killer (NK) cells, both types playing important roles in the
immune system.

LGL leukemia embodies a spectrum of rare clonal lympho-
proliferative diseases involving inappropriate expansion of
LGL. T-cell LGL leukemia represents the most frequent LGL
disorder, accounting for 85% of all cases." In T-cell LGL leuke-
mia, the abnormally expanded clone usually bears the phe-
notype of mature effector CD8* cytotoxic T cells.*> CD8* LGL
leukemia is associated to a mild to moderate lymphocytosis,
neutropenia, anemia and/or thrombocytopenia. This disorder
is more frequent in the elder and both genders are equally
affected.’

Recently there have been reports about CD4* LGL leuke-
mia, with differences from the classical CD8* LGL leukemia.
It shows an indolent course in the absence of cytopenia or
symptoms attributed to the lymphoproliferative disorder it-
self; however, CD4* LGL leukemia frequently have a higher
incidence of an associated second neoplasia, which usually
determines the clinical course of the disease.*

LGL cells have a mature, post-thymic phenotype.b” As
the lymphocytes rearrange their T-cell receptor (TCR) genes
during normal development, all cells arising from a malignant,
transformed T cell will have the same sequence of TCR.!
About 90% of patients with T-cell LGL leukemia express the
heterodimer TCR-af; the minority of patients expressing TCR-
-yd seem to be associated with a more favorable prognosis.®

Diagnosis of T-cell LGL leukemia is based on finding a per-
sistent (> 6 months) expansion of LGL in peripheral blood
(> 0.5 x 10%L), with typical morphology on the peripheral
smear; an expanded LGL population with a characteristic
immunophenotype by flow cytometry; and evidence of T-cell
clonality by the detection of a clonal rearrangement of the
TCR gene by polymerase chain reaction (PCR) or by flow cy-
tometry.3568

Clinical features of LGL leukemia include recurrent bacterial
infections, fatigue and rarely B symptoms (fever, night sweats
and weight loss).® More than a third of patients come to me-
dical attention with asymptomatic cytopenias. Neutropenia is
found in 60 to 85% of cases (50% of them with severe neu-
tropenia); anemia and thrombocytopenia are also frequent
(48% and 20% of cases, respectively).21%"" Splenomegaly is
observed in 25% to 50% of cases, while hepatomegaly and
lymphadenopathies are rarely found.® Although the clinical
behavior is typically indolent, about 60% to 70% of patients
will become symptomatic at some point in the disease course

and will require specific therapy.®

One of the unique features of T-cell LGL leukemia is its
common association with other clinical conditions such as
autoimmune diseases, further hematological disorders and
other malignancies.' Autoimmune disorders are thought to be
present in up to 74% of patients with LGL leukemia, inclu-
ding arthropathies, vessel and skin disorders, neuropathies,
muscular and glandular diseases, and other connective tis-
sue disorders.2® Association with rheumatoid arthritis (RA) is
the most recognized; it is reported in about one third of LGL
leukemia patients. Signs and symptoms of autoimmune con-
ditions can present before the features of LGL leukemia beco-
me evident.® This correlation is not yet completely understood
and has led to the hypothesis that T-cell LGL leukemia arises
on a background of sustained immune stimulation. ™

The frequency of LGL leukemia is not accurately determi-
ned and ranges from 2% - 5% of chronic lymphoproliferative
disorders in North America and up to 5% - 6% in Asia.®6 The
first population-based study was recently published, and con-
firmed that LGL leukemia is an extremely rare disease, with
an annual incidence of 0.2 cases per million individuals in the
United States.”™ In Europe, there are no available data about
the frequency of LGL leukemia; the largest published series
consists of 229 patients and was conducted in France.™

In the present study, we aim to characterize the patients
diagnosed with T-cell LGL leukemia in our center, with focus
to the clinical course, relationship with autoimmune disorders
and treatment options.

Material and Methods

A retrospective and descriptive analysis was conducted, by
revision of the clinical records of the patients diagnosed with
T-cell LGL leukemia in our center between the years of 2002
and 2016.

Inclusion criteria were based on clinical and laboratorial
data. It included patients aged 18 years or older who met
T-cell LGL leukemia diagnostic criteria: an expanded LGL
population with a characteristic immunophenotype by flow
cytometry and evidence of a clonal rearrangement of the TCR
gene in peripheral blood or bone marrow aspirate by PCR
(with probes to rearrangement of TCR-f chain or A chain). The
standard set of florescent-labeled antibodies included CDS,
CD4, CD5, CD8, CD20, CD23, CD38, CD79a, TCR-af and
TCR-y6.

Patients with NK-LGL chronic lymphoprolipherative disease
were excluded.

An analysis was made to characterize the 14 patients who
met the inclusion criteria regarding: gender and age; clinical
presentation; immunophenotype; frequency of cytopenias;
coexistent malignancies; coexistent autoimmune disorders
and temporal relationship between both diagnosis; immuno-
suppressant treatment and its outcome.

The diagnosis of autoimmune diseases was based on clini-



Tabela 1: Demographic features of the 14 patients included in
the study

--
n %

Male 2 14.3
Gender Female 12 85.7
<49 2 14.3
50 - 59 1 7.1
60 - 69 5 35.7
Age at diagnosis 70-79 5 35.7
>80 1 71

cal features and detection of autoantibodies. The diagnosis of
associated malignancy was obtained by histological evalua-
tion of neoplastic tissue. Standard imaging techniques were
used to staging procedures.

Results

There were 14 cases of T-cell LGL leukemia registered in our
center; the diagnosis was made between the years of 2002
and 2016. The median follow-up time was 2 years (ranging
from 1 to 14 years). Demographic features of the patients are
exposed in Table 1. Most of the patients were female (n = 12,
85.7%). The mean age at diagnosis was 66.9 = 10.8 years.
Two patients (14.3%) were diagnosed under the age of 50
years.

Clinical features at presentation are exposed in Table 2. The
most common symptom was fatigue, followed by recurrent
bacterial infections. On the other hand, 35.7% of patients pre-
sented with asymptomatic cytopenias.

CD8* T-cell LGL leukemia was present in 11 of the cases
(78.6%). From these, nine patients (81.8%) exhibited an ex-
pansion of the TCR-af3 gene; the other two patients (18.2%)
had a rearrangement of the TCR-y$ gene.

Three patients (21.4%) had CD4+ T-cell LGL leukemia. Two
of them (66.7%) were asymptomatic and had no laboratorial
anomalies. The third one had concomitant diagnosis of me-
tastatic colorectal cancer and was the only patient with CD4+
T-cell LGL leukemia who had neutropenia and anemia.

Regarding hematological involvement in patients with CD8*
T-cell LGL leukemia, neutropenia was the most frequent cyto-
penia, being present in seven patients (63.6% of the cases).
From these, four patients (57.1%) had severe neutropenia
(absolute neutrophil count <500/uL). Anemia was detected
in five patients (45.5%) and was severe in 80.0% of the cases
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Table 2: Clinical features at presentation

_
n %

Symptoms
Fatigue 5 35.7
Recurrent bacterial infections S 21.4
Fever 2 14.3
Night sweats 1 7.1
Weight loss 1 7.1
Signs . _ 5 35.7
Asymptomatic cytopenias 143
| I ;
Splenomegaly . i

Hepatomegaly

(hemoglobin < 8 g/dL). One of the patients had autoimmu-
ne hemolytic anemia. Thrombocytopenia was present in four
patients (36.4%) and was mild to moderate (platelet count >
50 000/uL).

The prevalence of autoimmune diseases in patients with
T-cell LGL leukemia was 35.7%. The diagnosis of the autoim-
mune condition preceded the identification of the lymphopro-
liferative disorder in all cases, in an average time of 3.6 =
1.8 years. Table 3 shows the identified pathologies and its
relationship with the LGL leukemia.

The remaining patients with T-cell LGL leukemia did not
meet diagnostic criteria for any autoimmune disorder. Howe-
ver, elevated titers of various autoantibodies were documen-
ted in some of these patients, as shown in Table 4.

Pharmacological therapy was started in five of the cases
(35.7%), all of them with CD8+ T-cell LGL leukemia. Table 5
shows the features of the treated patients, the therapeutic
strategies and respective outcomes.

Methotrexate was selected as first-line therapy in four ca-
ses: three of them because of severe neutropenia and the
other one because of transfusion dependent anemia. Adjunc-
tive steroid therapy was used in all these patients. One pa-
tient had complete hematological response with methotrexa-
te, resulting in a 25.0% complete response rate. The other
three patients experienced treatment failure.

One of the patients who failed to respond to methotrexate
had concomitant diagnosis of rhupus (an overlapping syn-
drome with features of RA and systemic lupus erythematosus
(SLE)). This patient posteriorly underwent therapy with rituxi-
mab but did not respond as well; the patient ultimately died
because of an infectious intercurrence related with severe
neutropenia.

Other patient underwent second line therapy with oral cy-
clophosphamide but there was no response to this therapy
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Table 3: Autoimmune diseases diagnosed in patients with T-cell LGL leukemia and time between the diagnosis of the autoimmune
condition and the lymphoproliferative disease (n = 5)

LGk feukema fime befween diagnOSis

Rhupus TCR-ap CD8+ 2 years before

Systemic lupus erythematosus TCR-af3 CD8+ 6 years before
Polvmvalaia rheumatica TCR-ap CD8+ 3 years before
ymyaig TCR-y6 CD8+ 2 years before
Sjogren syndrome TCR-af CD4+ 5 years before

either, and the patient is now under symptomatic treatment.

The third patient who failed to respond to methotrexate did
not undergo second line therapy and is also under sympto-
matic treatment.

A patient with concomitant diagnosis of SLE and transfu-
sion dependent anemia experienced complete hematologic
response only with steroid therapy.

At a median follow-up time of 2 years (ranging from 1 to
14 years), 2 patients have died, resulting in a mortality rate
of 14.3%. One of the patients had CD8+ T-cell LGL leuke-
mia with severe neutropenia, transfusion dependent anemia
and an associated autoimmune disorder (rhupus), and died 3
years after diagnosis because of an infectious intercurrence.
The other patient had CD4+ T-cell LGL leukemia and died 2
years after diagnosis; the fatal outcome was dictated by the
concomitant diagnosis of metastatic colorectal adenocarci-
noma.

Discussion

LGL leukemia is thought to be a disease of the elderly, pre-
senting typically in the sixth decade of life; in fact, the mean
age at the time of diagnosis in our series was 66.9 years.
However, in contrast to the equal incidence between genders
described in previous studies, female patients were signifi-
cantly more affected in our series (85.7% of patients).

Regarding clinical features at presentation, fatigue and
recurrent bacterial infections were the most reported symp-
toms, which can be mainly explained by the presence of
anemia and severe neutropenia, respectively. The fraction of
patients who came to medical attention because of asymp-
tomatic cytopenias (35.7%) was very close to data from pre-
vious reviews, which reported that this occurs in about one
third of the patients.!

Concordant with previous studies, the most common immu-
nophenotype was the CD8+ LGL leukemia, present in 78.6%
of patients.

CD4+CDg"+dm | GL leukemia is described as having clear

” Medici

clinical differences from the classical CD8* LGL leukemia,
such as the absence of cytopenias and its association with
other neoplasia in about one third of the cases.*' In fact, pre-
vious studies suggest that the presence of clinical symptoms
and signs or laboratory anomalies in patients with CD4+* LGL
leukemia should be considered as an alert for a possible as-
sociated neoplasm.*In our study, there were three cases of
CD4+ LGL leukemia. Two of the patients were asymptoma-
tic and had no laboratory anomalies. The other patient had
concomitant diagnosis of metastatic colorectal cancer, which
was responsible for the unfavorable outcome.

Although most cases of LGL leukemia behave in an indo-
lent manner, many patients become symptomatic during the
course of the disease." Neutropenia is the most common he-
matologic anomaly in LGL leukemia and is related with se-
veral mechanisms, including the direct inhibition of myeloid
precursors by infiltrating leukemic cells, dysregulation of the
maturation of myeloid cells, antibody- or immune complex—
mediated neutrophil destruction, hypersplenism, and Fas/
Fas-ligand induced premature apoptosis of neutrophils.
In our study, neutropenia was present in 63.6% of CD8* LGL
leukemia cases, concordant with previous data (60% to 85%).
The fraction of cases with severe neutropenia was 57.1%, a
frequency similar with the described in previous studies.

Anemia is reported to occur in 48% of patients with CD8*
LGL leukemia, because of cytotoxic activity of the clonal large
lymphocytes.®1° The frequency of anemia in our study was
very close to this number (45.5%). When present, anemia was
severe in 80.0% of the cases. In our series, one of the patients
had Coombs-positive autoimmune hemolytic anemia, which
only occurs in rare cases.°

Thrombocytopenia may be related with the inhibition of
megakaryopoiesis in bone marrow by LGL leukemic cells,
antibody-mediated peripheral destruction and splenic se-
questration.®In our study, thrombocytopenia was present in
36.4% of patients with CD8* LGL leukemia, a percentage sli-
ghtly above the reported 20%. There were no cases of severe
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Table 4: Serologic abnormalities in LGL leukemia patients with no diagnosis of autoimmune disease (n = 9)

Polyclonal hypergammaglobulinemia
Antinuclear antibody

Antineutrophil antibody

Rheumatoid factor

Anti-ds-DNA antibody

Anti-smooth muscle antibody

thrombocytopenia.

T-cell LGL leukemia is known to be associated with a wide
spectrum of systemic autoimmune diseases, with most of
them involving connective tissue.?® Dysregulation of the nor-
mal function of B-cells due to the presence of malignant LGLs
and production of proapoptotic and proinflammatory cytoki-
nes are thought to be responsible for increased autoimmuni-
ty in these patients.!" In our study, the prevalence of clinical
autoimmune syndromes in patients with T-cell LGL leukemia
was 35.7%. In patients with CD8* LGL leukemia, there were
two cases of polymyalgia rheumatica, one case of rhupus (an
overlapping syndrome with features of RA and SLE) and one
case of SLE. Although previous studies did not find an asso-
ciation between CD4* LGL leukemia and autoimmune disea-
ses*, there was one case of Sjégren syndrome in a patient
with CD4* LGL leukemia in this series.

Patients with T-cell LGL leukemia may present with signs
and symptoms of autoimmune diseases before the manifes-
tations of leukemia become evident.? In fact, in our study, the
diagnosis of the autoimmune condition preceded the identi-
fication of the lymphoproliferative disorder in all cases, in an
average time of 3.6 + 1.8 years. This might support the alter-
native theory that the autoimmune conditions may be primary
and even play a role in the onset of the clonal disease.®

Elevated titers of various autoantibodies have been identi-
fied in patients with T-cell LGL leukemia.® In our study, in the
patients with no diagnosis of autoimmune disorder, polyclonal
hypergammaglobulinemia was present in 44.4% of cases; po-
sitivity to antinuclear antibody, antineutrophil antibody, rheu-
matoid factor, anti-ds-DNA antibody and anti-smooth muscle
antibody was also identified in smaller percentages. The pre-
sence of these autoantibodies may identify subjects in risk
for autoimmunity, individuals in the process of developing an
autoimmune condition, or even patients with an undiagnosed
autoimmune disorder.®

n %

4 44.4
2 22.2
2 22.2
1 11.1
1 11.1
1 11.1

Systemic immunosuppressive therapy is the foundation of
treatment of both LGL leukemia and autoimmune disorders.
When these entities coexist, most authors recommend starting
treatment with methotrexate, which controls both rheumatolo-
gic symptoms and cytopenias.® Nonetheless, cyclophospha-
mide and cyclosporine are also acceptable options for treat-
ment of LGL leukemia patients with autoimmune diseases.®

T-cell LGL leukemia pursue a chronic clinical course and, in
asymptomatic patients, a “watch and wait” approach should
be adopted.® Indications for starting therapy are: a) severe
neutropenia; b) moderate neutropenia symptomatic from re-
current infections; ¢) symptomatic or transfusion dependent
anemia; and d) associated autoimmune conditions requiring
treatment.3¢

Primary response is evaluated 4 months after starting the-
rapy and can be classified into: complete hematologic res-
ponse (normalization of blood counts and circulating LGL in
the normal range); partial hematologic response (improve-
ment in blood counts that do not meet criteria for complete
remission); or treatment failure (any response not meeting the
previous criteria).®

First-line agents for the treatment of LGL leukemia are me-
thotrexate or cyclophosphamide. Prednisone may be used
as an adjunct therapy if absolute neutrophil count is under
200/uL or in the setting of an autoimmune disease. In case
of treatment failure, switching to methotrexate/cyclophos-
phamide/cyclosporine (according to first choice therapy) is
indicated. Cyclosporine is a possible second-line therapy in
case of anemia. Both methotrexate and cyclosporine can be
maintained indefinitely if tolerated; cyclophosphamide thera-
py is limited to 6 to 12 months because of the risk of bladder
toxicity and mutagenesis. Refractory cases are defined as
failure of the 3 major immunosuppressive drugs. For these
patients, options include purine analogs, alemtuzumab and
splenectomy, with variable results.®
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Table 5: Therapeutic strategies of patients with T-cell LGL leukemia

Severe neutropenia Steroid
TCR-ap CD8* Anemia Rhupus Methotrexate (1%tline) TF
Thrombocytopenia Rituximab (2" line)
TCR-ap CD8* Anemia SLE Steroid CHR
) ) . Steroid
TCR-y6 CD8* Severe neutropenia Polymyalgia rheumatica CHR
Methotrexate
Severe neutropenia Steroid
TCR-aB CD8* Anemia None Methotrexate (1%t line) TF
Thrombocytopenia Cyclophosphamide (2™ line)
Neutropenia Steroid
TCR-y6 CD8* i None TF
Anemia Methotrexate

Al, autoimmune; CHR, complete hematological response; SLE, systemic lupus erythematosus; TF, treatment failure.

Methotrexate is the initial choice for LGL leukemia patients
with neutropenia and/or an associated autoimmune disease;
it is also an option for first-line therapy of LGL leukemia pa-
tients with anemia.® In previous series, overall response rate
achieved with methotrexate was 55%, while complete respon-
se rate was 21%." In our study, four patients were treated
with methotrexate and complete hematological response was
achieved in only one case.

Cyclophosphamide is an alternative first-line therapy for
LGL leukemia patients with anemia.® Previous data reported
a 66% overall response rate and a 47% complete response
rate. In our study, cyclophosphamide was used in only one
patient and as second line therapy; it resulted in treatment
failure as well.

Adjunctive steroid therapy may provide a more rapid he-
matological improvement while first-line immunosuppressive
agents are being initiated.® Previous data evidenced limited
efficacy of monotherapy with steroids, with 12% overall res-
ponse rate and 3% complete response rate.? In our study,
a patient with concomitant diagnosis of SLE and transfusion
dependent anemia had a complete hematological response
only with steroid therapy.

Recent reviews of clinical cases reported a long-term re-
mission of LGL leukemia in patients with concomitant diagno-
sis of RA treated with rituximab.'®'” The paradoxical efficacy
of this specific anti-B-cell therapy on a T-cell monoclonal di-
sease raised the theory that, in some cases, LGL leukemia
may be a reactive manifestation of chronic autoantigen stimu-
lation rather than a true malignancy.'® In our study, one patient
with LGL leukemia and rhupus underwent second-line the-
rapy with rituximab after treatment failure with methotrexate.

28 Medicina Interna

However, there was no hematological response to this treat-
ment as well.

T-cell LGL leukemia is a chronic disease with unclear impact
on survival; previous studies showed a median survival of 9 to
10 years.'®* In our study, the mortality rate at a median follow-
-up time of 2 years (ranging from 1 to 14 years) was 14.3%.
Further studies are required to understand its prognosis.

Conclusion

T-cell LGL leukemia is a rare clonal disease that most com-
monly affects the elderly population. A correct definition of the
malignant cells phenotype is important in predicting signifi-
cant clinical features and guiding the appropriate approach.
In the latest years, significant advances in understanding the
dysregulation of multiple survival pathways involved in the pa-
thophysiology of this disease have been made, putting LGL
leukemia in the intersection of malignancy and autoimmunity.
As none of the current therapeutic modalities can be curative,
further studies are needed for determining the gold-standard
approach of T-cell LGL leukemia. The understanding of these
mechanisms may be important for the development of new
treatment options. M
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