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Case report

Selective bone marrow involvement of
lymphoplasmacytic cells secreting monoclonal IgA
rheumatoid factor in a patient with Sjogren's
syndrome and serum hyperviscosity
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SUMMARY The clinical features and results of serological studies of a patient with Sjogren's
syndrome, IgAx monoclonal gammopathy, and hyperviscosity syndrome are reported. The novel
aspect of this case is the selective localisation to the bone marrow of lymphoplasmacytoid cells
secreting IgAx morphologically identical to the cells infiltrating the salivary glands. The serum of
the patient contained large amounts of immunoglobulin-anti-immunoglobulin immune com-
plexes. By gel filtration chromatography it was shown that the immune complexes formed a peak
of molecular weight 680 kilodaltons. The immune complexes were dissociable under acidic
conditions. The immunoglobulin with rheumatoid activity was characterised as monoclonal
IgAxl protein. Treatment with plasmapheresis combined with immunosuppressive treatment
with cyclophosphamide reduced the serum viscosity with concomitant clinical improvement.

Key words: monoclonal gammopathy, collagen diseases, immune complexes, plasmapheresis,
immunosuppressive treatment.

Sjogren's syndrome (SS) is a chronic, inflammatory,
autoimmune exocrinopathy characterised by kerato-
conjunctivitis sicca, xerostomia (sicca complex),
destructive infiltration of the lachrymal and salivary
glands by lymphoid cells associated with the pre-
sence of autoantibodies.1
Lymphoid proliferation is a prominent feature of

Sjogren's syndrome.2 A dynamic spectrum of
lymphoproliferative lesions exists in SS, ranging from
benign polyclonal lymphoplasmacellular infiltrates
of the glandular tissue, to benign extraglandular
lymphoproliferation ('pseudolymphoma'), angio-
immunoblastic lymphadenopathy with dysprotein-
aemia,34 and malignant lymphomas with mono-
clonal B cell characteristics, and dedifferentiated
lymphomas with little or no immunoglobulin pro-
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duction.2 5 b Generally, the serum immunoglobulin
pattern shows a polyclonal hypergammaglobu-
linaemia, though monoclonal immunoglobulins,
predominantly IgM in non-Japanese patients,7
have been described sporadically in patients with
ss.8 9

We report the clinical features and the results of
serological studies in a patient with SS associated
with bone marrow involvement by lymphoplasmacy-
tic cells secreting a monoclonal IgA rheumatoid
factor and hyperviscosity syndrome.

Materials and methods

Serum viscosity relative to distilled water was
measured by an Ostwald capillary viscosimeter at
370C.

Electrophoresis and immunoelectrophoresis were
performed in agarose gel (Miles Italiana SpA,
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Cavenago B, Milan, Italy) 0-75% (w/v) in 0-075 M
sodium barbital buffer, pH 8-6, with 0-002 M
calcium lactate. Goat monospecific antisera were
purchased from Atlantic Antibodies (Scarborough,
ME, USA). The absorbance at 280 nm was
measured by means of a 2138 Uvicor spectrophoto-
meter (LKB, Bromma, Sweden).
Gel filtration of the patient's serum was per-

formed on AcA 22 (LKB) both in 0-1 M TRIS-HCI,
05 M NaCl, pH 7.4, and in dissociating buffer: 0-1
M sodium acetate, 0*15 M NaCl, pH 4-0.

Affinity chromatography was performed as fol-
lows: IgG (10 g/l) was coupled to CNBr activated
Sepharose 4B (Pharmacia Fine Chemicals, Uppsala,
Sweden); 1 ml of serum CAP was applied and the
column washed with 0*01 M TRIS-HC1 buffer, 0-15
M NaCl, pH 7-4, and then eluted with 0 1 M glycine
HCl dissociating buffer, pH 2-5. The eluted protein
was dialysed at 4°C for 24 hours against 0.01 M
TRIS-HCl buffer, 0-15 M NaCl, pH 7-4, and then
concentrated.
Goat monospecific human IgG antibody (100 RIl)

was added to the eluted protein (50 ,ul); this mixture
was kept overnight at 4°C, centrifuged, and the
supernatant analysed by immunoelectrophoresis.
The anti-IgG (rheumatoid factor) activity of the

isolated monoclonal component was evaluated with
IgG coated latex particles (DENCO rheumatoid
factor test, Carter-Wallace, Crenbury, NJ, USA).
The immunofluorescence studies were performed

according to Hijmans et all; rabbit monospecific
fluorescein isothiocyanate and tetramethylrhoda-
mine isothiocyanate labelled antibodies were pur-
chased from DAKO (DAKOPATTS, Copenhagen,
Denmark).

Peripheral blood lymphocyte T subsets were
detected by monoclonal antibodies (OKT series,
Ortho, Immunologic Research Division, Raritan,
NJ, USA).

Case report

A 64 year old woman had suffered for two years
from dry mouth and conjunctivitis, purpuric spots
on the lower part of the legs for six months, and
from episodes of nose bleeding and blurred vision
for one month before admission to hospital. Past
medical history was irrelevant.
On admission the patient appeared pale and in

very poor condition; she complained of headache
and vertigo. Physical examination showed slight
bilateral parotid enlargement, conjunctivitis, and
purpura of the legs; there was neither hepatosple-
nomegaly nor lymphadenomegaly; funduscopic ex-
amination showed retinal haemorrhages and dilated
veins; Schirmer's test disclosed decreased tear flow.

Laboratory studies showed an erythrocyte sedi-
mentation rate (first hour) of 145 mm, haemoglobin
75 g/l, white blood cell count 3*5 x 109/l, differential
count: neutrophils 46%, lymphocytes 38%, mono-
cytes 16%, with marked rouleaux formation of the
red cells, platelets 166x 109/l; blood urea nitrogen 16
mmotlI (normal range (NR) 7-14); serum creatinine
88 p.mol/l (NR 53-106); urine analysis showed traces
of albumin and one or two erythrocytes/high power
field. No Bence Jones protein was found. The total
serum protein was 100 g/l, albumin 28-8 g/l, a,
globulins 3-2 g/l, a2 globulins 7-8 g/l, I6 globulins
fused with y globulins 60 g/l. The electrophoreto-
gram showed the presence of a broad band in the ,-y
region.
Serum IgG and IgA were increased to 43 g/l (NR

6-13) and 51 g/l (NR 0.8-3) respectively, while IgM
was 3*2 g/l (NR 0.5-3.6). Rheumatoid factor titre
was 1/5120. Serum complement levels (C3, C4) were
normal. The plasma viscosity was increased to 27-5
referred to H20 (NR 1.7-2-8). Coagulation tests
were all normal. Tests for euglobulins (Sia test),
pyroglobulins, cryoglobulins, and cold agglutinins
were negative.
The bone marrow histological examination

showed normal erythroid, granulocytic and mega-
karyocytic maturation; a prominent lymphoplas-
macytic infiltration (40%) without morphological
abnormalities was noted. An immunofluorescence
study showed intracellular IgA in 95% of lympho-
plasmacytic cells positive for x light chains.

Peripheral blood lymphocyte subtyping showed
OKT3 83% (NR 51-86), OKT4 71% (NR 20-65),

Fig. 1 Lip biopsy specimen: Prominent
lymphoplasmacytic infiltration and acinar atrophy are
evident. (Haematoxylin and eosin.)
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OKT8 19% (NR 12-38); the OKT4/OKT8 ratio was
3*7 (NR 1-2.4).

Skeletal x rays showed no osteolytic lesions.
Tests for antinuclear antibodies, antimitochond-

rial, smooth muscle, cytoplasmic thyroid antigens,
and gastric parietal cell antibodies were all negative.
A lip biopsy showed acinar atrophy in the minor
salivary glands with a conspicuous infiltration of
lymphocytic and plasmacytic cells morphologically
identical to the cells infiltrating the bone marrow

(Fig. 1).
The patient was treated by plasmapheresis while

serum viscosity, IgA, and IgG levels were moni-
tored. A prompt clinical improvement of symptoms
referrable to hyperviscosity was obtained. The need
for frequent plasmapheresis to control hypervis-
cosity induced us to add immunosuppressive therapy
with cyclophosphamide (100 mg/day). This therapy
brought about a significant and persistent improve-
ment in the patient's condition, without side effects,
and with progressive decrease of IgAx level,
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rheumatoid factor titre, and serum viscosity, which
has persisted.

Results

Serum was fractionated by gel filtration both in
non-dissociating and dissociating conditions. In non-

dissociating conditions (Fig. 2A) the IgAs were

eluted as a broad peak in the molecular weight range

850-320 kilodaltons, suggesting their involvement in
the formation of the immune complexes. The
rheumatoid factor activity precisely overlapped the
elution profile of the IgAs. In acidic buffer the
immune complexes dissociated, resulting in a nar-

rowing of the elution peak of IgA around 160
kilodaltons. Also in this case the rheumatoid factor
activity paralleled the elution profile of the IgAs.

Fig. 3 shows the agarose gel electrophoresis
pattern of the patient's serum (Fig. 3a); a broad
band is visible in the gamma-anodal region. The
serum was passed through an IgG affinity column;

200 300 mt

Fig. 2 (A) Gelfiltration in non-dissociating buffer ofthe patient's serum. The elution pattern ofIgA and rheumatoid factor
activity are shown in comparison with molecular weight standards. (B) Gelfiltration in dissociating buffer ofthe patient's
serum: the shift ofboth IgA and rheumatoid factor activity toward a lower molecular weight is evident.

ClL FILTRATONACAE 1000 650 450 240 - Kilodaltons
suffer: TRISmcI 0.1M pH 7.4

NeCI 0.5 M

Flow re.t 10 ml/h

L POILTRATION 1000 650 450 240 - Kitodcsltons
ACA2Sa

Sufer: Me AOMeSe 0.1 M pH 4.0
N"CI 0ISM Steandard mfol.Wt

Flow rete: Emn/h 19

R11heumatoid activity

B/\
.. ,-_ * *. * * * -~~~~~~~~~~

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.46.12.938 on 1 D

ecem
ber 1987. D

ow
nloaded from

 

http://ard.bmj.com/


Monoclonal IgA rheumatoid factor in Sjogren's syndrome 941

the broad band was absorbed (Fig. 3b), and the
serum lost all its rheumatoid factor activity. The IgG
affinity column was washed exhaustively with phos-
phate buffered saline and then by acidic dissociating
buffer: the resultant broad band was diluted 1:4 with
respect to the starting serum and showed a rheuma-
toid factor titre of 1/1280 (v 1/5120 for the intact
serum). These M bands of sera containing mono-
clonal rheumatoid factors (RFs) are broader on
agarose gel than those usually seen in monoclonal
gammopathies. The immunoelectrophoresis showed
that this band comprised IgAx and polyclonal IgGs.
A sample of the fraction eluted from the IgG affinity
column was mixed with anti-IgG antiserum, incu-
bated at 4°C overnight, centrifuged, and the super-
natant analysed by immunoelectrophoresis. The
supernatant reacted with anti-IgA and anti-x anti-
sera, but not with anti-IgG. A faint X precipitin arc
was seen; this was due to free k chains present in the
goat anti-IgG antiserum. These results indicate that
the material eluted from the IgG affinity column
contained IgAx-polyclonal IgG immune complexes.
The x chain of the monoclonal IgA has been typed
as xl by monospecific antisera (courtesy of Dr

Fig. 3 Agarose gel electrophoresis: normal human serum

(nhs), native serum ofthe patient (a); the patient's serum
after absorption on IgG affinity column (b); protein eluted
from the column by dissociating buffer (c); and diluted 1:10
in saline (d).

A Solomon). The addition of goat monospecific
human IgG antibody to the eluted protein left the
monoclonal IgAx in solution. This observation
could be explained by assuming that the binding
affinity of IgAx for polyclonal IgG is quite low and
that the anti-IgG antibody displaced the poly-IgG
from the monoclonal IgA. Another possible ex-
planation may be that only a fraction of the IgAx
was engaged in the immune complex and precipi-
tated by the anti-IgG antibody, leaving the unbound
IgAx in solution.

Discussion

This case meets the current diagnostic criteria for
SS.' The association of SS with monoclonal gammo-
pathies has been sporadically reported (for a review
of the published work see Ref 9). In non-Japanese
patients the monoclonal immunoglobulin is usually
an IgM (74%), whereas among Japanese patients
IgA is the commonest (37%). This association
favours a role for chronic antigenic stimulation" in
the pathogenesis of monoclonal gammopathies. In
SS the salivary gland is the site of chronic inflam-
mation, triggered by an unknown mechanism,
resulting in tissue destruction and exposure of cell
antigens. Osserman and Takatsuki have pointed out
that chronic inflammation may represent a stimulus
for the in situ development of multiple myeloma.12
Nordan and Potter found that a macrophage derived
factor supports the plasmacytoma growth in vitro
and may therefore be involved in the neoplastic
process of the establishment and maintenance of a
plasmacytoma in vivo.13 IgA secreting cells are the
main producers of immunoglobulins in the salivary
glands and are directly exposed to the persistent
stimulation which facilitates the transformation to
monoclonal proliferation. The interesting occur-
rence of rheumatoid factors in SS has been recorded
in a few patients.9 The autoimmune antigen-
antibody reaction which occurs in the salivary gland
could stimulate the production of polyclonal
rheumatoid factors in situ,'4 and chronic stimulation
would then favour monoclonal rather than poly-
clonal rheumatoid factors.

Proliferation of B cells with production of auto-
antibodies can be greatly enhanced when suppressor
T cells are deficient.i5 A percentage reduction of
suppressor T cells (OKT8) with an increase in the
percentage oi; helper T cells (OKT4) was present in
our patient. This T cell functional disregulation may
contribute, together with the persistent antigenic
stimulation, to the onset of a B cell clone secreting
an immunoglobulin with autoantibody (rheumatoid
factor) activity.
The novel aspect of this particular patient is the
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selective bone marrow infiltration (40%) of mono-
clonal lymphoplasmacytoid IgAx positive cells with-
out clinically evident involvement of other lymphoid
organs (no hepatosplenomegaly or lymphadeno-
megaly). The production of IgA by lymphoplasma-
cytoid cells is rare as these cells usually produce
IgM.
Although we do not have immunohistochemical

data on the lymphoplasmacytoid cells infiltrating the
salivary glands, these cells were morphologically
identical to the cells infiltrating the bone marrow.
We propose that the same IgA secreting B cell

clone present in the bone marrow also infiltrated the
salivary glands, and cells in both sites contributed to
the circulating monoclonal IgAx. These findings
contrast with those of Sugai et al, who presented
evidence in two patients for B cell proliferation and
monoclonal immunoglobulin production (IgAx and
IgGx) restricted to the salivary glands.7
The presence of x light chains in the IgA protein

with rheumatoid activity prompted us to check if
they belonged to the xIIIb subgroup, which is
notably related to rheumatoid activity.16 In this
case, however, the x chain belonged to subgroup I.

This patient presented features characteristic of
the hyperviscosity syndrome: purpura, nose bleeds,
headache, and vertigo associated with a marked
increase of serum viscosity. A similar case of SS with
monoclonal IgA with rheumatoid activity and
hyperviscosity syndrome has been described by
Sugai et al.7 It has been shown that the formation of
monoclonal immunoglobulin-polyclonal IgG im-
mune complexes with 'intermediate' coefficient
sedimentation (13-14 S) can be responsible for
serum hyperviscosity.17-19 In this case gel filtration
studies of whole serum showed that the major
portion of the immune complexes had a molecular
weight of 680 kilodaltons. We also confirmed that
the immune complexes were composed of mono-
clonal IgAx rheumatoid factor bound to polyclonal
IgG. Temperature influences the solubility of serum
immune complexes; it is noteworthy that in this
serum cryoglobulins were absent. We ascribe the
hyperviscosity to the configuration of the macro-
molecular IgA-IgG immune complexes in the
patient's serum.

We are grateful to Professor N Talal, University of Texas, San
Antonio, for reviewing the manuscript and to Ms Irene Zorzoli and
Rosangela Cordani for skilful technical assistance.
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