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Case Study

A Long Course of Leukocytopenia and Splenomegaly with
Extramedullary Hematopoiesis in the Absence of Clinically
Manifested Rheumatoid Arthritis

Kazuo Muroi,” Yasunaru Sakuma,” Tohru Izumi,” Kazuya Sato,"

Akira Tanaka,” and Keiya Ozawa"

A 70-year-old female with a long history of progressive leukocytopenia and giant splenomegaly is described. She had no
clinically manifested rheumatoid arthritis, although she complained of slight arthralgia in the digital joints, wrists and ankles at
irregular intervals. Repeated bone marrow aspirations showed no cellular atypism, chromosomal abnormalities, or phenotypical
abnormalities. Just before splenectomy, both anti-neutrophil antibody positivity and anti-cyclic citrullinated peptide antibody
positivity were shown. Histology of the splenectomized spleen showed follicular hyperplasia with plasmacyte infiltration and
extramedullary hematopoeisis. After splenectomy, leukocyte counts returned to normal with normal leukocyte differentials and
anti-neutrophil antibodies disappeared. She was almost free of arthralgia one year after splenectomy, although the anti-cyclic
citrullinated peptide antibody titers remained high. [J Clin Exp Hematopathol 50(2) : 163-166, 2010)
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penia. She had suffered from Basedow’s disease at 17 years
of age. No information on the treatment of her Basedow’s
Felty’s syndrome (FS), a triad of neutropenia, splenome- disease was obtained. Physical examination revealed no ab-
galy and rheumatoid arthritis (RA), occurs in less than 1% of =~ normalities. Laboratory studies showed a leukocyte count of
patients with RA.'? FS usually develops after a long course 2.5 x 10°/L, a hemoglobin level of 12.6 g/dL, and a platelet
of RA and FS without concomitant RA is rare.>* Palindromic count of 175 x 10°/L. Leukocyte differentials were 9%
rheumatism as a prodrome of FS has also been reported.” We bands, 21% segmented neutrophils, 5% ecosinophils, 5%
report a patient who had severe neutropenia and a markedly monocytes, and 60% lymphocytes. Serum IgG levels were
enlarged spleen with extramedullary hematopoiesis in the slightly increased (2,320 mg/dL), but results of other labora-
absence of clinically manifested RA. tory studies, including serum transaminase and C-reactive
protein (CRP) levels, were within normal ranges. An ab-
dominal sonogram showed no hepatosplenomegaly or other
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abnormalities. Peripheral blood lymphocyte subsets were
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10°/L. Leukocyte differentials were 12% bands, 2% seg-
mented neutrophils, 12% eosinophils, 2% basophils, 12%
monocytes, and 60% lymphocytes. Bone marrow aspiration
smears showed normal cellularity with no morphological ab-
normalities. In February 2006, the patient underwent an
examination by a rheumatologist to clarify the etiology of
arthralgia on an irregular base. Some of the patient’s finger
joints were slightly swollen, but X-rays showed no abnor-
malities in the fingers, wrists, ankles and toe joints. The
results of an RA test were negative, the results of a rheuma-
toid arthritis particle agglutination (RAPA) test were x40
(normal, < x40), and CRP levels were 0.18 mg/dL. A diag-
nosis of RA was considered to be unlikely. In May 2006, the
patient was admitted to our hospital because of high fever.
Laboratory studies showed a leukocyte count of 1.4 x 10%/L, a
hemoglobin level of 12.3 g/dL, and a platelet count of 131 x
10°/L. Bone marrow aspirate smears showed slight hypercel-
lurality with no morphological abnormalities. Karyotypes of
bone marrow cells were normal. Flow cytometric analysis of
the cells did not reveal abnormal surface antigen expression in
myeloid, lymphoid, and NK cells. An abdominal computed
tomography (CT) scan showed an enlarged spleen (Fig. 1A).
The fever declined with antibiotic treatment. Thereafter, leu-
kocytopenia progressively deteriorated, and the spleen in-
creased in size and was easily palpable under the left costal
margin. In February 2008, an abdominal CT scan showed a
markedly enlarged spleen (Fig. 1B). Serum soluble interleu-
kin 2 receptor (sIL-2R) level was 1,660 U/mL (normal range,
124 to 466 U/mL). To rule out lymphoma in the spleen,
positron emission tomography with '® F-fluorodeoxyglucose
(FDG) was performed, and no abnormal accumulation of
FDG was found in any organ. Bone marrow aspirate smears
showed hypercellularity with slight maturation arrest in mye-
loid cells. Karyotypes of the cells were normal. Flow cyto-
metric analysis of bone marrow cells and peripheral blood
cells did not show abnormal surface antigen expression. A
fine needle aspiration biopsy of the spleen showed normal
structure with normal distribution of CD10*, CD20", CD21",

CD3*, CD5", CD138", and bel-2* cells. In April 2008, physi-
cal examinations by a rheumatologist showed slight swelling
of some of her finger joints. A RAPA test was x40 and CRP
levels were 0.48 mg/dL. Complement levels of C3, C4 and
CHS50 were normal, and the immune complex value was 4.0
wg/mL (normal, < 3.0 wg/mL). The anti-cyclic citrullinated
peptide antibody (anti-CCP antibody) levels were 890 U/mL
(normal, < 4.5 U/mL). These results suggested that the pa-
tient was in an early stage of RA. Peripheral blood cells
showed a leukocyte count of 0.6 x 10%/L, a hemoglobin level
of 10.0 g/dL, and a platelet count of 99 x 10%L. Leukocyte
differentials were 12% bands, 6% segmented neutrophils,
20% monocytes, and 62% lymphocytes. To determine
whether the patient’s serum contained anti-neutrophil anti-
body, the patient’s serum was reacted with paraformaldehyde-
treated neutrophils from a healthy donor, then the mixture was
incubated with fluorescein isothiocyanate-conjugated goat
anti-human IgG, and stained cells were analyzed by flow
cytometry. The results showed the existence of anti-
neutrophil antibodies in serum. HLA allele analysis of pe-
ripheral blood mononuclear cells showed DRB1*0405 and
DRB1*1502. To treat severe neutropenia and clarify the
cause of splenomegaly, open splenectomy was successfully
performed on July 3, 2008. The isolated spleen weight was
900 g. Histological examination of the spleen showed lym-
phoid follicular hyperplasia with plasmacyte infiltration and
extramedullary hematopoiesis including myeloid cells, eryth-
roblasts and megakaryocytes (Fig. 2). In August 2008, X-
rays of the wrists showed hyperplastic synovial tissue and
fluid retention. After splenectomy, peripheral blood cell
counts returned to normal with normal leukocyte differentials
and anti-neutrophil antibodies disappeared. In July 2009, the
patient was well and almost free of arthralgia. Peripheral
blood counts remained normal with normal leukocyte differ-
entials. The RAPA test was negative (< x40) and serum sIL-
2R levels decreased to 651 U/mL. However, anti-CCP anti-
body titers were still high (1,770 U/mL).

Fig. 1.
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Computed tomography of the abdomen. (/4) Enlarged spleen in May 2006. (IB)
Markedly enlarged spleen in April 2008, just before splenectomy.
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Fig. 2. Histological findings of the spleen. (24) Follicular hyperplasia (arrows). hematoxylin-
eosin (H&E) stain, x40. (2B) Megakaryocytes (arrows). H&E stain, X600. (2C) Proliferation of
plasma cells (arrows). H&E staining, x600. (2D) x-light chain immunostaining of the plasma
cells. counterstained with hematoxylin, x600. (2E) A-light chain immunostaining of the plasma
cells. counterstained with hematoxylin, x600. No light chain restrictions are shown.

DISCUSSION

A high percentage of HLA-DRB1*0401 has been shown
among Caucasian patients with RA.® In Japan, the frequency
of HLA-DRB1*0405, which was identified in the presently
described patient, is significantly increased in RA patients
with anti-CCP antibodies compared with the frequencies in
healthy controls and RA patients without anti-CCP
antibodies.” Although our patient had almost no typical
symptoms or signs of RA before splenectomy, the existence
of HLA-DRB1*0405 and the positivity of anti-CCP antibody
specifically detected in the early onset of RA led to the diag-
nosis of RA. The diagnosis of FS in our patient seems to be
appropriate because she had leukocyotpenia, splenomegaly,
and RA.'? The preceding leukocytopenia and splenomegaly
before the manifestation of RA is not typical in FS, although
there are several reports on such patients.>*8

Neutropenia is the most common and important feature of
FS. Patients with FS develop bacterial infections, usually
when neutrophil count is less than 0.5 x 10°/L."? The patho-
genesis of neutropenia in FS is unclear, but several mecha-
nisms, including excessive margination of neutrophils, in-
creased sequestration or peripheral destruction of cells, and
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impaired granulopoiesis, have been proposed.' In this set-
ting, associations of anti-neutrophil antibodies and
granulocyte-binding IgG with neutropenia in FS have been
suggested.”!"  Anti-neutrophil antibodies were detected in the
serum of our patient before splenectomy and disappeared after
splenectomy. Since splenectomy resulted in recovery of not
neutrophils but lymphocytes, factors other than anti-
neutrophil antibodies may have been involved in neutropenia
and lymphocytopenia. Clonal proliferation of T-cell large
granular lymphocytes (T-LGLs) associated with RA is called
as Pesudo-Felty’s syndrome,!!"!? although T-LGLs appear in
RA at a variety of levels.'? Since T-LGLs constitutively
express Fas ligand and Fas is expressed on neutrophils at a
high level, Fas-mediated apoptosis of neutrophils by T-LGLs
in FS has been suggested.'>'* In our patient, T-LGL prolifer-
ation was not observed during the entire clinical course.
Therefore, the diagnosis of Pesudo-Felty’s syndrome in our
patient is not appropriate. Recently, Chavalitdhamrong et al.
reported a case of Felty’s syndrome with atypical features.'s
The patient showed neutropenia and splenomegaly in the
absence of clinically manifested RA, although he had anti-
CCP antibodies. Our patient is similar to this patient and
previously reported patients.>* The provisional diagnosis of
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atypical Felty’s syndrome for these patients including our
patient could be made.

Splenomegaly is a common feature of FS, but it varies
from being mild to severe in degrees.'? Spleens in FS tend to
show histological features of immune stimulation, including
germinal center hyperplasia and prominent clusters of plasma
cells within sinuses.!® Our patient showed follicular hyper-
plasia with proliferation of reactive plasma cells and extrame-
dullary hematopoiesis in the spleen. Extramedullary hemato-
poiesis in the spleen is observed in patients suffering from
severe anemia of prolonged duration and appears to be a
compensatory mechanism for disturbed medullary hematopoi-
esis. Hemoglobinopathies such as thalassemia and sickle cell
disease and hematological malignancies such as leukemia and
myelofibrosis are associated with extramedullary
hematopoiesis.!!® As far as we know, there are no reports on
extramedullary hematopoiesis in the spleen of FS. Several
cytokines induce extramedullary hematopoiesis in the spleen
of mice ; IL-12 suppresses hematopoiesis in the bone marrow
but enhances hematopoiesis in the spleen and IL-13 induces
extramedullary hematopoiesis and monocytosis.!>? In our
patient, removal of the enlarged spleen led to normalization of
peripheral blood cell counts and disappearance of anti-
neutrophil antibody. These findings suggest that humoral
factors produced by spleen cells caused abnormal peripheral
blood cell counts and produced anti-neutrophil antibodies.
Our patient had unique features of FS ; i.e., a long course of
leukocytoepnia and splenomegaly with extramedullary hema-
topoiesis in the absence of clinically manifested RA. The
anti-CCP antibody titers after splenectomy remained high.
Therefore, the patient must be carefully followed up to detect
symptoms and signs related to RA.
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