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Abstract
Felty syndrome, a rare extra-articular manifestation of rheumatoid arthritis (RA), usually affects patients
with long-standing disease. Patients with this syndrome typically present with neutropenia, splenomegaly,
in addition to erosive RA. The development of unexplained neutropenia in healthy patients should prompt
the work up for Felty syndrome, especially in patients with suggestive demographics, signs, and symptoms.
Differentiation between large granular lymphocyte (LGL) leukemia and Felty syndrome is necessary as both
can present with neutropenia, and are associated with RA. Immunosuppressive therapy has improved the
prognosis of patients with Felty syndrome given the decreasing rates of splenectomies done in those patients
over the last decades.
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Introduction
Felty syndrome is one of the rare, severe extra-articular manifestations of rheumatoid arthritis (RA) [1]. The
triad of neutropenia, splenomegaly, and RA is characteristic [1]. It is reported in less than one percent of
patients with RA [2]. Typically, Felty syndrome tends to affect patients with long-standing erosive RA [2].
The diagnosis of Felty syndrome as the first manifestation of RA is exceedingly uncommon [2]. Here, we
present a case of severe neutropenia in an otherwise healthy asymptomatic female patient. Her presentation
uncovered a diagnosis of Felty syndrome.

Case Presentation
A 64-year-old Caucasian female with no significant past medical history presented to the emergency
department with right upper extremity pain, redness, and blistering that started seven days prior to
presentation. The patient denied history of trauma, fever, or night sweats, but reported progression of
symptoms. She reported having mild generalized joint pain for at least five years. The patient denied also
any history of joint swelling, redness or warmth, dry eyes, skin nodules, rashes or lesions, or personal or
family history of RA or autoimmune disease.

On physical examination: vital signs were stable and body mass index was 25.7 kg/m2. There was evidence
of diffuse redness, blistering and swelling over her right arm, elbow joint and forearm, with marked
tenderness over the right arm. It was noted that the patient had mild bilateral ulnar deviation, but no
evidence of joint tenderness, swelling, or redness of the small joints of the hands.

 Her initial lab work included a complete blood count with a white blood cell (WBC) count of 0.9 (Ref: 4-11 ×
103 cells/ul) with an absolute neutrophil count (ANC) of 387 (Ref: 1.8-0.8 × 103 cells/ul), platelet count of
109,000 (Ref: 140-400 × 103 platelets/ul) with normal hemoglobin of 13.3 g/dl (Ref: 11.5-15.8 g/dl). Initial
right upper extremity radiographs did not show evidence fractures, but did show soft tissue swelling over the
right forearm and the right elbow joint. Initial suspicion was for superficial cellulitis and olecranon bursitis.
However, further evaluation with right upper extremity duplex showed evidence of acute deep venous
thrombosis (DVT) of the brachial vein. The patient was started on intravenous (IV) heparin and IV
vancomycin and cefepime empirically for the treatment of acute DVT and soft tissue infection and was
subsequently admitted for further workup.

Over the next two days of hospitalization, the patient failed to show significant improvement in her
symptoms. Right upper extremity magnetic resonance imaging (MRI) with contrast showed superficial and
deep fasciitis with myonecrosis over the right arm. Necrotizing fasciitis was suspected. The patient
underwent emergent surgical exploration with irrigation and debridement that showed an evidence of deep
fasciitis. A repeat surgical exploration was done two days later. Bacterial cultures grew methicillin-sensitive
Staphylococcus aureus and group C streptococcus. IV Clindamycin and cefepime were continued. She was
switched to oral clindamycin after obtaining antibiotics sensitivity results.
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Regarding the patient’s neutropenia and thrombocytopenia, serology results for hepatitis A and B,
cytomegalovirus (CMV) and human immunodeficiency virus (HIV) were obtained and came back negative.
The patient underwent a bone marrow biopsy, which revealed a hypercellular bone marrow with increased
megakaryocytes and CD8 positive cells. Flow cytometry was negative for lymphoproliferative disease. Her T-
cell receptor rearrangement by polymerase chain reaction was positive. Her ANC continued to drop over the
following days, despite the fact she received granulocyte colony-stimulating factor (G-CSF) for five days
initially. Given the bilateral ulnar deviation and elevated C-reactive protein (CRP) on presentation, work up
for Felty syndrome was initiated. Labs showed a CRP of 238.8 (0-5 mg/l) and erythrocyte sedimentation rate
(ESR) of 78 (Ref: 0-22 mm/h). Her rheumatoid factor (RF) was positive at 24 (Ref: 0-11 IU/ml), anti-
citrullinated protein antibodies (anti-CCP) of >340 (Ref: 0-6.9 U/ml), and antinuclear antibodies (ANA) of
1:320 (<1:40). She had negative anti-SSA and SSB antibodies as well as normal levels of C3 and C4.
Hepatosplenomegaly was noted on computed tomography (CT) scan of the abdomen. Bilateral foot and
hand X-rays revealed osteopenia, arthritis, and erosive changes in the metatarsophalangeal (MTP) and
metacarpophalangeal (MCP) joints, respectively. A diagnosis of Felty syndrome was made. Oral prednisone
40 mg and methotrexate were initiated prior to hospital discharge. Her ANC improved dramatically from a
low value of 40 to 1530 within two weeks of initiating treatment.

Discussion
Rheumatoid arthritis is a chronic, inflammatory, polyarthritis that has many systemic manifestations. While
the involvement of skin, eyes, lungs, and heart is typical, kidney, central and peripheral nervous system, and
blood vessel involvement are less common [3]. Felty syndrome is a very rare extra-articular manifestation of
seropositive RA. The majority of patients with Felty syndrome usually have severe, long-standing (more than
10 years), erosive arthritis with deformities [4]. Felty syndrome presenting as the initial presentation of RA,
whether in patients with seronegative arthritis or in those without arthritis is extremely unusual [5-6].
Although our patient did not have an established diagnosis of RA, the presence of erosions in hand and feet
radiographs may suggest the presence of subclinical RA.

The exact etiology is unknown. Patients with Felty syndrome are typically females in their fourth decade.
Absolute neutropenia is present in all patients. It increases the risk of bacterial infections, namely,
respiratory tract infections and skin and soft tissue infections [5]. Other manifestations of Felty syndrome
are similar to extra-articular RA and include pleuropericarditis, vasculitis, rheumatoid nodules,
lymphadenopathy, anemia, and thrombocytopenia [2-3, 5]. Patients with this syndrome typically have an
elevated CRP and ESR, as well as positive anti-CCP antibodies. Other antibodies, such as anti-neutrophil
cytoplasmic antibodies (ANCA), ANA, anti-DS, anti-histone antibodies, anti-glucose-6-phosphate isomerase
antibodies may be present [7-8].

Diagnosis is made after exclusion of other causes of neutropenia. Of note, large granular lymphocyte (LGL)
leukemia is an important differential diagnosis as it shares some features with Felty syndrome. Neutropenia,
splenomegaly, an association with RA and HLA-DR4 are common in both syndromes. However, the presence
of polyclonality on bone marrow biopsy in patients with Felty syndrome, as opposed to monoclonality seen
in LGL leukemia can help differentiate between the two disease entities. This can be detected by testing for
rearrangements of the T-cell receptor by polymerase chain reaction. In addition, immunophenotyping in LGL
will indicate the presence of a population of cytotoxic T lymphocytes expressing a set of surface markers
(e.g., CD 2, 3, 8, 16, and 57), which is infrequent in Felty syndrome [9-11]. However, differentiation between
these two syndromes is often challenging. The term pseudo-Felty syndrome was used to label patients who
were initially diagnosed with Felty syndrome, but afterwards found to have LGL leukemia. Our patient did
not have any evidence of that.

Treatment of Felty syndrome should focus on restoration of neutropenia as that can decrease the risk of
recurrent infection. Methotrexate therapy up to 25 mg weekly should be tried initially, with or without
prednisone (up to 40 mg daily) as bridging therapy [4, 12]. Rituximab can be added for patients who did not
respond to methotrexate therapy [13]. Tumor necrosis factor (TNF) inhibitors have failed to show clinical
activity in patients with Felty syndrome [14]. In refractory patients, addition of Abatacept (a selective
costimulation modulator that inhibits T-cells) can be tried before considering splenectomy [15]. Filgrastim
or G-CSF can elevate the ANC quickly, and its use for the treatment of Felty syndrome can be justified in
patients with severe neutropenia, who have life-threatening infections and/or in those who have poor
response to initial therapy [16]. G-CSF can cause increased arthritis and vasculitis in some patients when the
WBC counts increases [16-17]. Splenectomy is indicated in patients with severe, recurrent bacterial
infections or chronic nonhealing leg ulcers refractory to treatment. However, neutropenia can recur in 25%
of patients who undergo splenectomy [11, 17-18]. Prognosis of patients with Felty syndrome has improved
significantly over the years since recognition of this syndrome. This is evident by decreased rates of
hospitalization and rates of splenectomies as well [16].

Conclusions
Patients with otherwise unexplained neutropenia should be considered for the diagnosis of Felty syndrome,
a rare extra-articular manifestation of RA with severe consequences. Other important differential diagnoses
which need to be considered include LGL leukemia, systemic lupus erythromatosis (SLE), and medications’

2019 Nimri et al. Cureus 11(2): e4079. DOI 10.7759/cureus.4079 2 of 3



side effects. Association with RA, elevated acute phase reactants (CRP, ESR), and presence of raised anti-
CCP antibodies are suggestive. A bone marrow examination is necessary for differentiation between Felty
syndrome and LGL leukemia. Immunosuppressive therapy is usually focused on restoring neutrophil counts,
preventing recurrent infections and underlying RA.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Goldberg J, Pinals RS: Felty syndrome. Semin Arthritis Rheumatism. 1980, 10:52-65.
2. Aslam F, Cheema RS, Feinstein M, Chang-Miller A: Neutropaenia and splenomegaly without arthritis: think

rheumatoid arthritis. BMJ Case Rep. 2018, 2018: 10.1136/bcr-2018-225359
3. Turesson C, O'Fallon WM, Crowson CS, Gabriel SE, Matteson EL: Extra-articular disease manifestations in

rheumatoid arthritis: incidence trends and risk factors over 46 years. Ann Rheumatic Dis. 2003, 62:722-727.
4. Kaprove RE: Felty's syndrome: case report and rationale for disease-suppressant immunosuppressive

therapy. J Rheumatol. 1981, 8:791-796.
5. Chavalitdhamrong D, Molovic-Kokovic A, Iliev A: Felty's syndrome as an initial presentation of rheumatoid

arthritis: a case report. Cases J. 2009, 2:206. 10.1186/1757-1626-2-206
6. Jain T, Mittal C, Sengupta R, Rubin B: Non-articular Felty's syndrome: an uncommon diagnosis .

Netherlands J Med. 2015, 73:435-436.
7. Turesson C, Jacobsson LT, Sturfelt G, Matteson EL, Mathsson L, Ronnelid J: Rheumatoid factor and

antibodies to cyclic citrullinated peptides are associated with severe extra-articular manifestations in
rheumatoid arthritis. Ann Rheumatic Dis. 2007, 66:59-64. 10.1136/ard.2006.054445

8. van Gaalen FA, Toes RE, Ditzel HJ, Schaller M, Breedveld FC, Verweij CL, Huizinga TW: Association of
autoantibodies to glucose-6-phosphate isomerase with extraarticular complications in rheumatoid arthritis.
Arthritis Rheumatism. 2004, 50:395-399. 10.1002/art.20028

9. Schrenk KG, Krokowski M, Feller AC, et al.: Clonal T-LGL population mimicking leukemia in Felty's
syndrome--part of a continuous spectrum of T-LGL proliferations?. Ann Hematol. 2013, 92:985-987.
10.1007/s00277-012-1649-1

10. Lamy T, Moignet A, Loughran TP Jr: LGL leukemia: from pathogenesis to treatment . Blood. 2017, 129:1082-
1094. 10.1182/blood-2016-08-692590

11. Burks EJ, Loughran TP, Jr: Pathogenesis of neutropenia in large granular lymphocyte leukemia and Felty
syndrome. Blood Rev. 2006, 20:245-266. 10.1016/j.blre.2006.01.003

12. Tan N, Grisanti MW, Grisanti JM: Oral methotrexate in the treatment of Felty's syndrome . J Rheumatol.
1993, 20:599-601.

13. Chandra PA, Margulis Y, Schiff C: Rituximab is useful in the treatment of Felty's syndrome . Am J Ther. 2008,
15:321-322. 10.1097/MJT.0b013e318164bf32

14. Narvaez J, Domingo-Domenech E, Gomez-Vaquero C, et al.: Biological agents in the management of Felty's
syndrome: a systematic review. Semin Arthritis Rheumatism. 2012, 41:658-668.
10.1016/j.semarthrit.2011.08.008

15. Ward MM: Decreases in rates of hospitalizations for manifestations of severe rheumatoid arthritis, 1983-
2001. Arthritis Rheumatism. 2004, 50:1122-1131. 10.1002/art.20158

16. Stanworth SJ, Bhavnani M, Chattopadhya C, Miller H, Swinson DR: Treatment of Felty's syndrome with the
haemopoietic growth factor granulocyte colony-stimulating factor (G-CSF). QJM. 1998, 91:49-56.

17. Rashba EJ, Rowe JM, Packman CH: Treatment of the neutropenia of Felty syndrome . Blood Rev. 1996,
10:177-184.

18. Laszlo J, Jones R, Silberman HR, Banks PM: Splenectomy for Felty's syndrome. Clinicopathological study of
27 patients. Arch Intern Med. 1978, 138:597-602.

2019 Nimri et al. Cureus 11(2): e4079. DOI 10.7759/cureus.4079 3 of 3

https://www.sciencedirect.com/science/article/pii/0049017280900141?via%3Dihub
https://dx.doi.org/10.1136/bcr-2018-225359
https://dx.doi.org/10.1136/bcr-2018-225359
https://scholar.google.com/scholar?q=intitle:Extra-articular disease manifestations in rheumatoid arthritis%3A incidence trends and risk factors over 46 years
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Journal+of+rheumatology+1981+8+791-796
https://dx.doi.org/10.1186/1757-1626-2-206
https://dx.doi.org/10.1186/1757-1626-2-206
https://scholar.google.com/scholar?q=intitle:Non-articular Felty%27s syndrome%3A an uncommon diagnosis
https://dx.doi.org/10.1136/ard.2006.054445
https://dx.doi.org/10.1136/ard.2006.054445
https://dx.doi.org/10.1002/art.20028
https://dx.doi.org/10.1002/art.20028
https://dx.doi.org/10.1007/s00277-012-1649-1
https://dx.doi.org/10.1007/s00277-012-1649-1
https://dx.doi.org/10.1182/blood-2016-08-692590
https://dx.doi.org/10.1182/blood-2016-08-692590
https://dx.doi.org/10.1016/j.blre.2006.01.003
https://dx.doi.org/10.1016/j.blre.2006.01.003
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Journal+of+rheumatology+1993+20+599-601
https://dx.doi.org/10.1097/MJT.0b013e318164bf32
https://dx.doi.org/10.1097/MJT.0b013e318164bf32
https://dx.doi.org/10.1016/j.semarthrit.2011.08.008
https://dx.doi.org/10.1016/j.semarthrit.2011.08.008
https://dx.doi.org/10.1002/art.20158
https://dx.doi.org/10.1002/art.20158
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stanworth+SJ%2C+Bhavnani+M%2C+Chattopadhya+C%2C+Miller+H%2C+Swinson+DR+Treatment+of+Felty's+syndrome+with+the+haemopoietic+growth+factor+granulocyte+colony-stimulating+factor+(G-CSF)+QJM+%3A+monthly+journal+of+the+Association+of+Physicians+1998+91+49-56
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rashba+EJ%2C+Rowe+JM%2C+Packman+CH+Treatment+of+the+neutropenia+of+Felty+syndrome+Blood+reviews+1996+10+177-184
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laszlo+J%2C+Jones+R%2C+Silberman+HR%2C+Banks+PM+Splenectomy+for+Felty's+syndrome.+Clinicopathological+study+of+27+patients+Archives+of+internal+medicine+1978+138+597-602

	Severe Neutropenia Complicated with Necrotizing Fasciitis Unveils a Diagnosis of Rheumatoid Arthritis: A Case Report
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


