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Case Report

Introduction

Large granular lymphocyte leukemia (LGL) is a clonal, 
lymphoproliferative disorder with an indolent disease 
course. LGL can originate from either T-cells or natural 
killer (NK) cells. T-cell LGL (T-LGL) is the most common 
type of LGL derived from T-cell lineage (85%). NK LGL is 
very rare and derived from NK cell lineage (15%).1 The 
coexistence of T-LGL with several types of autoimmune 
disorders has been reported. Among autoimmune disorders, 
rheumatoid arthritis (RA) is most common in patients with 
T-LGL.2 The diagnosis of RA is mostly made before the 
development of T-LGL.3 Up to one third of cases with 
T-LGL have been shown to have coexistent RA, compared 
with the frequency of RA in the general population, which 
is 0.5% to 1%.4,5 T-LGL is usually diagnosed in the 50s and 
60s and involves males and females equally.1 Felty’s syn-
drome (FS) is defined by the triad of variable splenomeg-
aly, low neutrophil count, and destructive arthritis and is 
usually seen in <1% of patients with RA. In a study, about 
one third of patients had coexistence of T-LGL and RA, 
while another study has reported 13 out of 48 cases with 
T-LGL had been diagnosed with primary Sjögren’s syn-
drome.1,6 The coexistence of T-LGL and systemic sclerosis 
has been reported in one case.7

Case Presentation

A 54-year-old male presented to the emergency department 
for shortness of breath. His past medical history was remark-
able for severe emphysema/chronic obstructive pulmonary 
disease, asbestos exposure, and erosive RA with positive 
rheumatoid factor (RF) and anti-CCP antibody. He was diag-
nosed with RA more than 20 years ago but has only been on 
steroids in the past, more so for his lung problems. He had 
never been on DMARDs (Disease Modifying Anti-Rheumatic 
Drugs) treatment and never followed with a rheumatologist. 
His medications included Spiriva inhaler, Ventolin inhaler, 
and prednisone 15 mg daily. Social history was remarkable 
for smoking 40 years of 1.5 PPD and quit 5 months before the 
presentation. Family history was remarkable for RA in his 
mother and aunt. He admitted shortness of breath, fever, night 
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sweat, and unintentional weight loss about 30 lbs over the 
past few months. Physical examination was significant for 
bilateral lungs wheezing on auscultation, bilateral swan neck 
deformity of digits, and Z deformity of bilateral thumbs. 
Joints range of motion was intact with no RA nodule or active 
synovitis. Laboratory findings were as follows: white blood 
cells 710/µL with 76% lymphocytes, 6.0% neutrophils, 16% 
monocytes, 1.0% eosinophils, and 1.0% basophils; hemoglo-
bin 10.6 g/dL; platelet 160 000/µL; total bilirubin 0.9 mg/dL; 
alkaline phosphatase 68 U/L; alanine aminotransferase 18 
U/L; aspartate aminotransferase 16 U/L; and serum albumin 
of 2.4 g/dL. C-reactive protein 3.4 mg/dL, antinuclear anti-
bodies (ANA) was positive, RF was 3810.0 IU/mL, and anti-
CCP antibody was 250 U/mL. Serum SSB/SSA, dsDNA, C3, 
and C4 were within the normal limit. Chest X ray showed 
pulmonary emphysema, bibasilar subsegmental scarring, 
and pleural effusion. Bilateral hand X-ray showed carpal 
periarticular osteopenia, carpal bone erosions, and swan-
neck deformity of the bilateral fifth digits. A computed 
tomography scan of the abdomen revealed mild spleno-
megaly (14 cm). Hematology/oncology was consulted. 
Peripheral blood smear revealed numerous large granular 
lymphocytes. Bone marrow biopsy and aspiration were 
reported as insufficient for diagnosis. Immunophenotyping 
of bone marrow revealed an increased number of T-cell 
lymphocytes about 91% of cells analyzed with marked 
aberrant loss of CD5 and moderate loss of CD7. CD4:CD8 
ratio was markedly decreased (0.23) with an abnormal 
increase in CD8 cells. NK cells were within normal limits. 
Approximately 40% of the T-cell lymphocytes express a 
marker profile consistent with T-LGL cell lineage (positive 
for CD3, CD57, and CD8; negative for CD25). Clonal  
rearrangement of the T-cell receptor gamma (TCRG) and 
beta (TCRB) genes detected by polymerase chain reaction 
consistent with the presence of a clonal T-cell population. 
These results were consistent with T-LGL. The patient was 
diagnosed with T-LGL and started on Cytoxan 100 mg PO 
(per os) daily. Methotrexate was avoided due to severe lung 
disease. In 1-year follow-up, leukocyte count was 7860/µL 
with neutrophils of 74%.9

Discussion

About 50 years ago, Hovig et al reported an expansion of 
granulated lymphocytes population in a patient who had RA 
and neutropenia.8 Subsequently in the 1970s, McKenna et al 
reported 4 patients who had a lymphoproliferative disease 
with granulated inclusions within the lymphocytes. With the 
introduction of monoclonal antibodies for lymphocyte-spe-
cific antigens in the 1980s, features of lymphocytes were fur-
ther revealed in these patients.9 In the 1980s, 3 patients 
including one with RA were reported by Loughran et al, who 
had neutropenia and chronic lymphocytosis of large granu-
lated lymphocytes. Given the abnormal cells infiltration into 

liver, spleen, and bone marrow, and also clonal cytogenetic 
abnormalities, the disorder was named large granular lym-
phocyte leukemia.10

Originally circulating large granulated lymphocytes count 
N 2000/µL was defined for the diagnosis of T-LGL, but 
recent studies revealed that about 25% of cases who met the 
criteria of T-LGL had circulating large granulated lympho-
cytes count less than this threshold.11,12 Diagnosis is made 
by detecting the expansion of circulating large granulated 
lymphocytes on peripheral blood smear; immunophenotype 
by flow cytometry, and detection of clonal T-cell by flow 
cytometry, southern blot, and polymerase chain reaction.1 
Neutropenia occurs in about 85% of T-LGL patients, but 
most of them will not become symptomatic. Constitutional 
symptoms such as weight loss, night sweat, and fever can be 
seen in about one third of these patients.13

Patients with RA may have a polyclonal expansion of 
large granulated lymphocytes, especially if FS develops. FS, 
first described in 1924, is a subtype of RA and characterized 
by low neutrophil count and splenomegaly in the setting of 
RA.14,15 It has a late-onset during the course of RA and can 
occur in 1% of RA patients especially in patients with the 
severe clinical picture and extra-articular involvement such 
as rheumatoid nodule.14 FS is frequently seen in association 
with T-LGL.10 About 30% to 40% of patients with FS have 
been reported to have an expansion of large granulated lym-
phocytes in peripheral blood, which is detected by T-cell 
receptor rearrangements.16,17 Clinical manifestations of FS 
imitates T-LGL patients with RA and neutropenia.18 The 
clonality of cytotoxic T-cells will help distinguish between 
T-LGL and FS associated with large granulated lymphocytes 
expansion; monoclonality is seen in T-LGL, while FS has 
polyclonality. Regardless of this difference in clonality, FS 
and T-LGL are similar in terms of clinical manifestations, 
response to immunosuppressive therapy, and their smolder-
ing course like other chronic inflammatory disorders.19

HLA-DR4 is present in almost all patients with FS simi-
larly to patients with simultaneous RA and T-LGL but is not 
seen in patients with T-LGL without the presence of RA.20,21 
Some studies have shown the role of activation of signal 
transducer and activator of transcription 3 (STAT3) in the 
pathogenesis of some autoimmune disorders such as Crohn’s 
disease and RA.22,23 Recent studies have shown that 30% to 
40% of T-LGL patients have somatic mutations of STAT3 in 
lymphocytes resulting in STAT3 activation.24,25 T-LGL 
patients with STAT3 mutations have RA more frequently 
(43%) compared with T-LGL patients without STAT3 muta-
tions (6%), which represents an association between STAT3 
mutations and incidence of RA in patients with T-LGL. A 
cohort study on 14 patients with FS has shown the presence 
of STAT3 mutations in 43% of cases, which is comparable 
with the frequency of STAT3 mutations in T-LGL.25,26 These 
immunogenetic findings propose that FS and T-LGL with 
RA might be different aspects of a single disease spectrum. 
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Patients with T-LGL without arthritis found to have circulat-
ing ANA, RF, anti-CCP antibodies that can be seen in T-LGL 
and RA.11,27 Mechanisms that have been proposed to describe 
the cause of neutropenia in FS and T-LGL are as follows: (1) 
impaired maturation of myeloid lineage, (2) increased apop-
tosis of neutrophils, (3) neutrophil destruction due to anti-
bodies, and (4) infiltration of leukemic cells in bone marrow 
results in myeloid lineage damage.13

Conclusion

We reported a case with long-standing RA with erosive 
changes who had never been on appropriate treatment and 
was diagnosed with T-LGL. To our knowledge, no study has 
been conducted to compare the prevalence of T-LGL in 
patients with well-controlled versus poor-controlled RA, 
which might demonstrate the effect of proper treatment on 
the prevention of T-LGL.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethics Approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed Consent

Written informed consent was obtained from the patient(s) for their 
anonymized information to be published in this article.

ORCID iD

Sara Naji Rad  https://orcid.org/0000-0002-8064-154X

References

 1. Wlodarski MW, Schade AE, Maciejewski JP. T-large gran-
ular lymphocyte leukemia: current molecular concepts. 
Hematology. 2006;11:245-256.

 2. Lamy T, Loughran TP Jr. Current concepts: large granular 
lymphocytes leukemia. Blood Rev. 1999;13:230-240.

 3. Lamy T, Loughran TP Jr. How I we treat LGL leukemia. 
Blood. 2011;117:2764-2774.

 4. Firestein GS. Evolving concepts of rheumatoid arthritis. 
Nature. 2003;423:356-361.

 5. Bagacean C, Tempescul A, Patiu M, Fetica B, Bumbea H, 
Zdrenghea M. Atypical aleukemic presentation of large granu-
lar lymphocytic leukemia: a case report. Onco Targets Ther. 
2016;10:31-34.

 6. Friedman J, Schattner A, Shvidel L, Berrebi A. Characterization 
of T-cell large granular lymphocyte leukemia associated with 

Sjogren’s syndrome—an important but under-recognized asso-
ciation. Semin Arthritis Rheum. 2006;35:306-311.

 7. Charlanne H, Lambert M, Hacuall E, et al. Large granular 
lymphocyte leukaemia associated with systemic sclerosis. 
Rheumatology (Oxford). 2004;43:1197-1198.

 8. Hovig T, Jeremic M, Stavem P. A new type of inclusion bodies 
in lymphocytes. Scand J Haematol. 1968;5:81-96.

 9. McKenna RW, Parkin J, Kersey JH, et al. Chronic lymphop-
roliferative disorder with unusual clinical, morphologic, ultra-
structural and membrane surface marker characteristics. Am J 
Med. 1977;62:588-596.

 10. Loughran TP Jr, Kadin ME, Starkebaum G, et al. Leukemia 
of large granular lymphocytes (association with clonal 
chromosomal abnormalities and autoimmune neutropenia, 
thrombocytopenia, and hemolytic anemia). Ann Intern Med. 
1985;102:169-175.

 11. Wlodarski MW, Nearman Z, Jankowska A, et al. Phenotypic 
differences between healthy effector CTL and leukemic LGL 
cells support the notion of antigen-triggered clonal transforma-
tion in T-LGL leukemia. J Leukoc Biol. 2008;83:589-601.

 12. Burks EG, Loughran TP Jr. Pathogenesis of neutropenia in 
large granular lymphocyte leukemia and Felty syndrome. 
Blood Rev. 2006;20:245-266.

 13. Sokol L, Loughran TP Jr. Large granular lymphocyte leuke-
mia. Oncologist. 2006;11:263-273.

 14. Balint GP, Balint PV. Felty’s syndrome. Best Pract Res Clin 
Rheumatol. 2005;18:631-645.

 15. Felty AR. Chronic arthritis in the adult, associated with sple-
nomegaly and leukopenia. Bull Johns Hopkins Hosp. 1924; 
35:16.

 16. Zhang R, Shah MV, Yang J, et al. Network model of survival 
signaling in large granular lymphocyte leukemia. Proc Natl 
Acad Sci U S A. 2008;105:16308-16313.

 17. Loughran TP Jr, Starkebaum G, Kidd P, Neiman P. Clonal pro-
liferation of large granular lymphocytes in rheumatoid arthritis. 
Arthritis Rheum. 1988;31:31-36.

 18. Bowman SJ, Bhavnani M, Geddes GC, et al. Large granular 
lymphocyte expansions in patients with Felty’s syndrome: 
analysis using anti-T cell receptor V beta-specific monoclonal 
antibodies. Clin Exp Immunol. 1995;101:18-24.

 19. Shah A, Diehl LF, St Clair EW. T cell large granular lympho-
cyte leukemia associated with rheumatoid arthritis and neutro-
penia. Clin Immunol. 2009;132:145-152.

 20. Bowman SJ, Sivakumaran M, Snowden N, et al. The large 
granular lymphocyte syndrome with rheumatoid arthritis. 
Immunogenetic evidence for a broader definition of Felty’s 
syndrome. Arthritis Rheum. 1994;37:1326-1330.

 21. Starkebaum G, Loughran TP Jr, Gaur LK, Davis P, Nepom 
BS. Immunogenetic similarities between patients with Felty’s 
syndrome and those with clonal expansions of large granu-
lar lymphocytes in rheumatoid arthritis. Arthritis Rheum. 
1997;40:624-626.

 22. Wang F, Sengupta TK, Zhong Z, Ivashkiv LB. Regulation of 
the balance of cytokine production and the signal transducer 
and activator of transcription (STAT) transcription factor 

https://orcid.org/0000-0002-8064-154X


4 Journal of Investigative Medicine High Impact Case Reports

activity by cytokines and inflammatory synovial fluids. J Exp 
Med. 1995;182:1825-1831.

 23. Lovato P, Brender C, Agnholt J, et al. Constitutive STAT3 acti-
vation in intestinal T cells from patients with Crohn’s disease. J 
Biol Chem. 2003;278:16777-16781.

 24. Andersson E, Kuusanmaki H, Bortoluzzi S, et al. Activating 
somatic mutations outside the SH2-domain of STAT3 in LGL 
leukemia. Leukemia. 2016;30:1204-1208.

 25. Rajala HL, Olson T, Clemente MJ, et al. The analysis of clonal 
diversity and therapy responses using STAT3 mutations as 

a molecular marker in large granular lymphocytic leukemia. 
Haematologica. 2015;100:91-99.

 26. Jerez A, Clemente MJ, Makishima H, et al. STAT3 mutations 
unify the pathogenesis of chronic lymphoproliferative disor-
ders of NK cells and T-cell large granular lymphocyte leuke-
mia. Blood. 2012;120:3048-3057.

 27. Kothapalli R, Nyland SB, Kusmartseva I, Bailey RD, McKeown 
TM, Loughran TP Jr. Constitutive production of proinflamma-
tory cytokines RANTES, MIP-1beta and IL-18 characterizes 
LGL leukemia. Int J Oncol. 2005;26:529-535.


