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tive), but without any strict follow-up or immuno mo -
dulatory treatment. She had also a past history of
Hashimoto’s thyroiditis; blepharospasm and oro-
mandibular dystonia (Meige Syndrome) treated with
thyroid hormone replacement, benzodiazepines and
botulinum toxin injections in facial musculature.

Neutropenia was first detected in March of 2012,
during a febrile condition requiring hospitalization. Af-
ter an intensive investigation, only a sinusitis was
identi fied and treated apparently with resolution of
neutropenia. Afterward the patient progressively pre-
sented asthenia, anorexia and weight loss. She was re-
ferred to a hematologist, in order to complement the in-
vestigation and a bone marrow aspirate and culture
were performed. A clonal proliferation of T-cells 
(TCR γδ) was identified both in the peripheral blood
and bone marrow studies.

The patient maintained recurrent infections and, in
September of 2012, she was again admitted to the hos-
pital, to treat an urinary tract infection by Candida al-
bicans in a febrile neutropenic episode. Laboratory tests
evidenced persistent neutropenia, reaching 0 neu-
trophils/ mm3, and treatment with granulocyte colony-
-stimulating factor (G-CSF) was initiated. With this
treatment the patient referred severe complaints of
myalgia, arthralgia and swelling of multiple articula-
tions and for this reason refused new G-CSF injections.

She was again admitted, in November of 2012, to
our Rheumatology department with polyarthritis in-
volving small joints of the hands and feet (metacar-
pophalangeal, proximal interphalangeal and metatar-
sophalangeal joints), shoulders and knees. Erosive da -
mage was identified on X-ray. Laboratory tests showed
anemia (Hb- 10.5g/dL, normocytic, normochromic),
leucopenia with neutropenia (3120 leucocytes with
130 neutrophils /mm3), high erythrocyte sedimenta-
tion rate (ESR) and C-reactive protein (CRP) with no
other significative findings. She maintained high levels
of rheumatoid factor and anti-CCP, with negative
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AbstrAct

Large granular lymphocytic (LGL) leukemia is an un-
common, usually indolent, lymphoproliferative disor-
der strongly associated with various autoimmune di -
seases. The authors report a case of a 67-year-old wo -
man with a long-standing rheumatoid arthritis, who
developed neutropenia and associated recurrent infec-
tions, diagnosed with LGL leukemia. We describe the
treatment approach and the response to an anti-TNF
and afterwards to rituximab.
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IntroductIon

Large granular lymphocytic (LGL) leukemia is an un-
common clonal lymphoproliferative disorder, which
has usually an indolent clinical course and can be as-
sociated, at diagnosis or during evolution, with a varie -
ty of autoimmune disorders including autoimmune cy-
topenias, endocrinopathies, autoimmune arthropa thies
and vasculitides1, 2.

The clinical presentation is similar to Felty Syn-
drome, with increased infectious complications associ-
ated with neutropenia, anemia and variable degrees of
splenomegaly.

clInIcAl cAse

A 67-year-old retired woman was diagnosed, since
2001, with rheumatoid arthritis (RA) (rheumatoid
facto r and anti-cyclic citrullinated peptides (CCP) posi -
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antinu clear antibodies and also a polyclonal hyper-
gammaglobulinemia. No lymphadenopathy or
organomegaly was found on physical examination or
computed tomography. The previous medical evalua-
tion was reviewed and a new peripheral blood smear
revealed increased large granular lymphocyte cells. The
immunophenotyping of a peripheral blood sample
showed an increased number of T cells γδ (50%) with
the following phenotype: CD3+, CD8+, CD45Ra+,
CD11a+ and CD7, CD57 of variable expression +, TCR
γδ +, with negative CD4, CD5, CD25, CD28, CCR7,
CD RO and CD56. These results were consistent with
T- large granular lymphocyte leukemia (T-LGL).

An infection was ruled out and prednisone
(1mg/Kg/day) was started with gradual normalization
of blood count and improvement of polyarthritis and
general state. Methotrexate was introduced, with es-
calation in dose to 20mg, stopped due to oral intole -
rance and then changed to leflunomide 20mg.
Leflunomide was also stopped after the appearance of
a distal axonal sensorimotor polyneuropathy, im-
proved with the suspension of this treatment.

In the presence of intolerance to previous immu no -
modulators and due to high disease activity (DAS28-
-6.02), treatment with etanercept 50mg subcuta-
neously, every week, was started. The polyarthritis was
controlled within a few weeks, but etanercept was fre-
quently interrupted due to superior respiratory tract
infections with subsequent flare of the articular di sease.
On the other hand the neutropenia persisted as well as
the clonal LGL. These facts lead to the decision of treat-
ing the patient with rituximab (two 1000mg infusions,
two weeks apart). During the initial follow-up period
we could find a progressive reduction of disease acti -
vity (DAS28 week 16: 2.05; delta DAS28: 4.73) and
improvement of neutrophils (week 0: 690/mm3; week
16: 1060/mm3; week 24: 1530/ /mm3), without infec-
tious intercurrences. Treatment with steroids could be
reduced to a lower dose of predni sone of 5mg/day. Be-
tween week 16 and 24 the patient developed a new ar-
ticular flare (DAS28 week 24: 5.26) and new treatment
with rituximab was programmed.

dIscussIon

One of the unique features of LGL leukemia is its com-
mon association with other clinical conditions, in-
cluding autoimmune diseases, hematologic disorders
and other malignancies. Up to one-third of patients

with LGL leukemia has RA, but other autoimmune di -
seases have been reported frequently3. Hashimoto’s
thyroiditis appears to be the most common associated
immune endocrinopathy, as found in our patient2.

It affects predominantly adults aged 55 to 60 with
an equal sex distribution2. The dysregulation of apop-
tosis might play a pivotal role in this clonal disorder,
but the pathogenesis of this disease has not been yet
completely elucidated. Normally, the T-LGL lympho-
cytes are eliminated via a Fas/Fas ligand pathway, that
results in the formation of death inducing signaling
complex and the activation of many apoptotic effec-
tors, however, the clonal LGL leukemia cells fail to res -
pond to this death pathway, accumulating in the pe-
ripheral blood and reticuloendothelial system3. A chro -
nic activation of T-cells by a viral or an autoreactive
antigen is among possible explanation behind this pro-
cess. An immune mediated response may represent the
trigger point for this process and could explain the as-
sociation with autoimmune conditions seen in LGL
leukemia2.

In most cases, it follows an indolent clinical course,
but approximately 85% of patients present with neu-
tropenia, or the associated infectious complications4.
Anemia occurs in nearly 50% of patients, being the
LGL leukemia the most common cause of pure red cell
aplasia. Thrombocytopenia is observed less common-
ly than neutropenia. Other clinical features include fa-
tigue, B symptoms and liver and spleen enlargement4,5.

Diagnosis is based on finding a sustained expansion
of LGLs in peripheral blood with typical morphology
on the peripheral smear; an expanded T-LGL popula-
tion with a characteristic immunophenotype by flow
cytometry; and evidence of T cell clonality by PCR,
Southern blot, or flow cytometry. Typically, in T-LGL,
the expanded clonal population is CD3+, CD4−,
CD8+, CD16+, CD28−, CD57+, and the TCR of the
expan ded T-LGL clone is of the αβ type4. Less than
10% of patients express TCR-γδ+ instead of TCRαβ

and were associated, in some studies, with a favorable
prognosis (85% survival at 3 years) with similar clini-
cal findings, recurrent infection and association with
auto-immune diseases especially RA6,7.

Polyclonal expansions of LGLs may occur in pa-
tients with RA, most frequently associated with Felty
syndrome (FS). LGL leukemia and FS share similar
clinical presentations, are associated with longstanding
RA, severe joint damage, increased incidence of extra-
articular manifestations and a common haplotype
(HLA- DR4). T-LGL leukemia has also been called
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“pseudo-Felty” and the two conditions might be part of
a single spectrum2,8.

The indications to treat T-LGL leukemia include se-
vere neutropenia (< 500 neutrophils /mm3), moderate
neutropenia (> 500 neutrophils /mm3) with symptoms
from recurrent infections, symptomatic or transfusion-
dependent anemia, and associated autoimmune con-
ditions such as RA9.

Methotrexate and cyclosporine A inhibit Fas-ligand
secretion by LGLs, reducing the amount of apoptosis,
and both drugs have proved effective for controlling
LGL leukemia and its associated neutropenia10. Cyclo -
phosphamide has been successfully used, particularly
in patients with pure red cell aplasia. Prednisone may
be better served as an adjunct therapy with first-line
immunosuppressive agents, providing only a tempo-
rary improvement in neutropenia, and is associated
with relapses and frequent secondary effects9. Refrac-
tory patients or with very aggressive presentation have
been treated with a CHOP-like treatment regimen (cy-
clophosphamide, vincristine, doxorubicin and pre -
dnisone). Other treatments that have been tested are
purine analogues, alemtuzumab, bortezomib, splene -
ctomy and allogeneic bone marrow transplantation,
with variable results11.

The therapeutic approach to infectious complica-
tions involves continuing the basic therapy and adding
a growth factor, specifically G-CSF, to achieve prompt
recovery of the circulating neutrophil count and better
control of infection12. Nevertheless, the larger supply of
circulating activated leukocytes raises the risk of arthri -
tic flare-ups and/or leukocytoclastic vasculitis in these
patients13. A very clinically relevant flare of the disease
was observed in our patient leading to the interruption
of G-CSF treatment.

The treatment of T-LGL in the setting of RA may be
similar to FS. Case reports and small case series suggest
low dose weekly methotrexate and leflunomide may
be effective for the treatment of neutropenia in FS14,15.
The evidence is limited for anti-TNF agents, although
no change in neutropenia was seen in two cases after
treatment with etanercept and infliximab4,16. Our clini -
cal case illustrates also the non-response in neutrope-
nia with etanercept.

Rituximab is a monoclonal anti-CD20 antibody,
which is expressed on the surface of B-lymphocytes,
causing B-cell depletion, which can suppress antibody
production against circulating neutrophils and granu-
lopoiesis17.

The use of rituximab was previously reported in pa-

tients with FS, with varying results18-22, but a systema -
tic review showed a sustained increase in the neutrophil
count in five of eight patients after one cycle of treat-
ment, accompanied by an improvement in biological
markers of inflammation and other clinical manifesta-
tions of FS23. Two patients with T-LGL leukemia asso-
ciated with RA were successfully treated with rituximab
and achieved complete remission24.

In RA, the effects of rituximab, on the immune sys-
tem may consist not only in transient B-cell depletion,
but also in changes in the microenvironment and cy-
tokine balance capable of impairing LGL clone sur-
vival24.

The difficulties of maintaining our patient in treat-
ment with an anti-TNF agent, despite the articular good
response, due to severe leucopenia, lead us to opt for
rituximab therapy.

Rituximab may be a safe and efficacious treatment in
RA associated with T-LGL leukemia, but the exact role
of rituximab needs further investigation. Our case re-
port highlights the challenge of treatment of RA and
associated neutropenia and the successful use of rituxi -
mab in a LGL leukemia setting. 
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