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ABSTRACT
The association between lymphoproli -
fe rate malignancies, e s p e c i a l ly ly m -
phoma, and rheumatoid arthritis (RA)
has been confirmed by several studies.
However, there are few reports of RA
patients who developed B-cell chronic
ly m p h o cytic leukemia (B-CLL) and
vice versa. We report a patient with B-
CLL who developed RA and another
with RA who presented with B-CLL
during follow-up. We discuss the inci -
dence of B-CLL among the RA popula -
tion and the possible interaction of the
pathogenetic mechanisms of these two
entities.

Introduction
Rheumatoid arthritis (RA) is a chronic
a u t o i m mune infl a m m at o ry disease of
u n k n own etiology ch a ra c t e ri zed by
symmetric erosive arthritis of the di-
arthrodial joints as well as extraarticu-
lar manifestations (1). Chronic lymph-
ocytic leukemia is a clonal malignancy
of the B lymphocytes characterized by
progressive accumulation of long-lived
small lymphocytes, and is manifested
clinically by immunosuppression, bone
marrow failure, and organ infiltration
with neoplastic cells, as well as autoim-

mune phenomena (2). The association
b e t ween ly m p h o p ro l i fe rat ive malig-
nancy and RA has been confirmed by
case control studies, p o p u l ation sur-
veys and investigations of the rheuma-
toid population (3,4). To date, there are
few reports of RA patients who devel-
oped B-cell ch ronic ly m p h o cy t i c
l e u kemia (B-CLL) (5), while most
ly m p h o p ro l i fe rat ive malignancies oc-
curring in RA patients are lymphomas
(3).
We describe two patients with the co-
existence of RA and B-CLL and dis-
cuss the possible interaction of the pa-
t h ogenetic mechanisms of these two
entities. 

Methods
The number of patients with RA
attending the outpatient Rheumatology
Clinic in Northwest Greece during the
p e riod 1994-2000 was 498. Two pa-
tients with B-CLL were hospitalized at
the Unive rsity Hospital of Ioannina.
The first was a man with symptoms of
fatigue and loss of appetite. The second
p atient was a woman who pre s e n t e d
with symmetrical arthritis. They under-
went a physical examination; a com-
plete blood count with differential and
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Table I. Clinical features and diagnostic criteria of rheumatoid arthritis and B-cell chronic
lympocytic leukemia patients.

Criteria Patient 1 Patient 2

ACR
Morning stiffness yes yes
Arthritis of 3 or more joints yes yes
Arthritis of hand joints yes yes
Symmetric arthritis yes yes

Rheumatoid nodules no no
Serum rheumatoid factor negative positive
Radiological changes yes yes

B-CLL

White blood cell count x109/L 25 (13.8) 18 (24.7)
Lymphocytes (%) 74 (70) 78 (62)

Flow cytometry from peripheral blood (%)

CD5
+ CD20

+ 50 73

CD5
+ CD23

+ 50 73

CD19
+ HLA-DR+ 50 73

CD22
+ k+dime 23 no

CD16
+ CD56

+ 4 7

Bone marrow lymphocytic inflitration (%) 60 30

ACR = American College Rheumatology (7); B-CLL = B-cell chronic lympocytic leukemia (6).
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platelet counts; and routine laboratory
tests including urine analysis, C-reac-
tive protein (CRP) and erythrocyte se-
d i m e n t ation rate (ESR). In add i t i o n ,
tests for viruses including antibodies to
human T-lymphotropic viruses (HTLV)
I and II were performed, as well as im-
munological tests such as rheumatoid
factor (RF) and antinuclear antibodies
(ANA). Finally, flow cytometry of the
peripheral blood; a tuberculin skin test;
ch e s t , w rists and hands ro e n t ge n o-
grams; and chest and abdominal com-
puter tomograph scans (CT) were per-
formed.

Patient 1
A 72-year-old man was hospitalized in
November 1993 because of fatigue and
loss of appetite for the last 3 months.
His physical ex a m i n ation was unre-
markable. Chest x-ray as well as CT of
the chest and abdomen were normal.
Laboratory evaluation revealed leuko-
cytosis 25x109/L with 74% morpholog-
ically mature lymphocytes. The diag-
nosis of B-CLL Rai staging 0 wa s
made by flow cytometry of the periph-
eral blood and a bone marrow biopsy
(6) (Table I). The patient received no
therapy.
In January 1994 he was re-admitted to
our hospital because of morning stiff-
ness and symmetrical polya rt h ri t i s .
Physical examination revealed swelling
and tenderness of the metacarp o p h a-
langeal joints (MCP), wrists, elbows,
ankles and knees. Hand and wrist x-
rays showed extraarticular osteoporo-
s i s , slight cart i l age destruction and
joint space narrowing of the 2nd, 3rd
and 4th MCP joints bilat e ra ly. Th e
peripheral blood count revealed leuko-
cytosis 25 x 109/L with 70% lympho-
cytes and anemia of ch ronic disease
(low serum iron and normal ferritin)
with hemoglobin 11.5 g/dl. The ESR
was 80 mm/h and the CRP 96 mg/dl.
R h e u m atoid factor was negat ive.
HTLV I/II were also negative. Serum
p rotein electro p h o resis disclosed no
monoclonal bands. There were no sym-
ptoms or signs of Sjögren’s syndrome
(SS).
The diagnosis of RA was made accord-
ing to the American College of Rheu-
matology (ACR) criteria (7) (Table I)

and he was treated with small doses of
prednisone (7.5 mg per day) and me-
thotrexate (MTX) 15 mg per os/week.
In March 2000 the patient had 13.8 x
109/L leukocytes (with 70% lympho-
cytes) and his arthritis was in remission
on maintenance therapy with MTX and
no steroids.

Patient 2
A 60-year-old woman with a long his-
tory of RA since 1987 presented in Jan-
uary 1997 to our outpatient Rheumatol-
ogy Clinic for eva l u ation. She com-
plained of morning stiffness and physi-
cal ex a m i n ation revealed symmetri c
arthritis involving the small joints of
the hands and wrists bilaterally. Labo-
ratory evaluation revealed a normal pe-
ripheral white blood count and differ-
ential, high titer of RF (1/320). The se-
rological tests for HTLV I/II were ne-
gative. Hand and wrist x-rays revealed
j u x t ra a rticular osteoporosis with sub-
condral bone destruction of the MCPs
joints (1st, 3th) bilaterally, as well as
small cysts of both styloids. The diag-
nosis of RA was confirmed (7) (Table
I). The patient complained of dry eyes.
H oweve r, o b j e c t ive studies for sicca
s y n d rome and minor saliva ry gland
biopsy were within normal limits. The
patient was treated with MTX (12.5 mg
per os/week) and prednisone (7.5 mg
per os/day). One year later, during a re-
gular fo l l ow-up the peri p h e ral bl o o d
count showed leuko cytosis 18x109/ L
with 78% mature lymphocytes. Bone
m a rrow biopsy and peri p h e ral bl o o d
flow cytometry confirmed the diagno-
sis of B-CLL Rai staging 0 (6) (Table
I). Serum protein electro p h o re s i s
showed no abnormalities. In February
2000 the peri p h e ral leuko cytes wa s
24.7x109/L with 62% lymphocytes and
her arthritis was in remission.

Results
Among 498 RA patients seen over a 6-
year period at our outpatient rheuma-
tology clinic, 2 manifested B-CLL. In
the first patient the B-CLL preceded
the diagnosis of RA, while the second
followed its diagnosis. In Table I we
p resent some fe at u res of the RA/B-
CLL patients. The B-CLL was low
grade, requiring no treatment, while the

RA disease was treated with MTX and
small doses of prednisone.
The 7-year incidence of B-CLL in our
RA population was ap p rox i m at e ly 4
cases/1,000 patients. The incidence of
B-CLL in our country is not yet known
with precision. However, according to
the A m e rican Cancer Society the 7-
year incidence of B-CLL in the general
p o p u l ation is ap p rox i m at e ly 0.2
cases/1,000 individuals. Th e re fo re, i t
seems that B-CLL among our RA po-
pulation was higher than in reports for
the general population.

Discussion
In the present study two cases of RA/B-
CLL are reported. It is obvious that the
7-year incidence of B-CLL in our RA
patients was increased compared to the
general population. Our results are in
agreement with those reported by Tay-
lor et al. who described 4 cases of B-
CLL among 1,505 RA patients (5). 
Patients with RA have a disproportion-
ate tendency to develop lymphoprolife-
rative disorders. The spectrum of lym-
p h o p ro l i fe ration extends from an
increased frequency of Hodgkin’s dis-
ease, non-Hodgkin’s lymphoma, mye-
loma, acute leukemia and B-CLL (3-5,
8). Various hypothesis explaining the
above disorder have been postulated: 1)
p ro l i fe ration of a fo r b i dden clone of
lymphocytes producing both diseases,
2) susceptibility in both diseases due to
a genetic predisposition or a single cau-
sative agent such as a virus, 3) the in-
c reased ex p ression of oncoge n e s , 4 )
ch ronic immune stimu l ation causing
malignant tra n s fo rm ation of B-cell
lines, and 5) treatment of RA with im-
munosuppressive drugs leading to lym-
phoproliferation (8).
C o n c e rning the fi rst hypothesis of a
forbidden clone of lymphocytes caus-
ing both disorders, the relatively long
period between the onset of RA and the
development of B-CLL in the second
patient in our study makes this possibil-
ity unlikely. The concept of a single
causative agent such a virus producing
both diseases is also unlike ly, s i n c e
both patients were negative for HTLV-I
and -II viral infection, which may be
implicated in the pathogenesis of both
diseases (9). Another theory applying
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the concept of ongogene activation has
been proposed to explain the relation-
ship between autoimmunity and malig-
n a n cy. Oncogenes are normal ge n e s ,
but when they are overexpressed their
regulation is altered, or a mutation oc-
curs inducing a structural change, and
neoplastic tra n s fo rm ation may re s u l t .
Increased expression of c-myc, c-myb
and c-ras was detected in the lympho-
cytes of patients with autoimmune dis-
eases compared to normal individuals
(10). The risks of therapy causing lym-
phoproliferation in RA are the subject
of considerable debate. We found no
possible evidence to implicate therapy
as a cause of B-CLL, since none of our
patients had been treated with cytotoxic
drugs (11).
Thus, the most likely cause of lympho-
proliferation in RA might be chronic
i m mune stimu l ation. Th e re are some
findings to support this hypothesis:
a) The potential of chronic immune sti-
mulation to induce malignant transfor-
mation of B-cells is well demonstrated
in SS patients (12, 13). Neither of our
patients, however, presented with such
a disorder. Nevertheless, the transition
from polyclonal lymphoid hyperplasia
to a monoclonal proliferative disorder
may be further enchanced by decreased
immune surveillance resulting from the
i m p a i red B and T cell functioning
which is present in SS, RA and other
autoimmune diseases (14, 15). 
b) Another finding supporting chronic
immune stimulation and the transition
to malignant transformation is the role
of CD5+ B-cells. The CD5+ B-cell po-
pulation is prominent in early life and
produces low activity and thereby poly-
reactive antibodies. The question as to
whether CD5 is a marker of activation
or a molecule specific for a B-cell lin-
eage remains unresolved. Studies by P.
Youinou et al. suggest the possibility of
a diffe rent type of CD5+ B-cells.
Indeed, activated CD5+ B-cells do pro-
liferate following CD5+ engagement,
while resting CD5+ B-cells do not (16).
CD5+ B-cells occur in abnormally high
concentrations in the peripheral blood
and synovial fluid of RA (17, 18) and
other autoimmune patients (19). On the
other hand, the B-cells of most of the

CLL ex p ress CD5+ molecules (20).
CD5+ B-cells seem to be involved in
a u t o a n t i b o dy production in autoim-
mune diseases and are particularly sus-
ceptible to transformation in lympho-
p ro l i fe rat ive disord e rs. Th u s , this B-
cell population appears to play a key
role in the crossing of non-organ spe-
c i fic autoimmune diseases and ly m-
phoproliferative disorders. 
c) Finally, another point to take into
consideration in this setting is the NK
hypothesis. NK cell activity is thought
to be an important immune surveillance
m e chanism against malignancy (21).
N at u ral killer cell activity has been
shown to be reduced in the peripheral
bl o o d, s y n ovial tissue and synov i a l
fluid of RA patients (5). Both of our
patients had a decreased number of NK
cells in their peripheral blood. Thus,
the reduced NK cell activity in patients
with active RA may allow CD5+ B-
cells to proliferate and spill over into
the circulation as well as to undergo
spontaneous malignant transfunction. 
We conclude that RA patients may
develop B-CLL during follow-up and
c o nve rs e ly B-CLL patients may pre-
sent findings of RA. Thus, lymphocy-
tosis in RA patients should be thor-
oughly investigated. Since the etiology
of RA is multifactorial, it is likely that
many factors may be responsible for
the link between RA and lymphoproli-
ferative disorders.
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