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Autoantibodies in the sicca syndrome (primary
Sjogren's syndrome)
KEITH B. ELKON,1 AZZUDIN E. GHARAVI,1 GRAHAM R. V. HUGHES,'
AND HARALAMPOS M. MOUTSOUPOULOS2

From the 'Rheumatology Unit, Hammersmith Hospital and Royal Postgraduate Medical School, Du Cane
Road, London W12, and the 2School of Medicine, University ofIoannina, Greece

SUMMARY IgA and IgM rheumatoid factors as well as antibodies to Ro and La were measured in
37 patients with the sicca syndrome and 9 patients with Sjogren's syndrome secondary to
rheumatoid arthritis. Positive results were found in 84% (IgA rheumatoid factor), 76% (IgM
rheumatoid factor), 62% (Ro), and 50% (La) of patients with the sicca syndrome. There was no
significant difference in the frequency of positive results in patients with glandular versus extra-
glandular disease. Antibodies to La invariably occurred in patients with antibodies to Ro. In
addition, patients who were anti-Ro positive also had significantly higher IgA (p<005) and IgM
(p<O. 01) rheumatoid factor activity. Since 81 % of the sicca patients were concordant for 3 of the 4
antibodies tested, production of these autoantibodies appears to be related.

A broad range of autoantibodies are detected in the
serum of patients with the sicca syndrome (primary
Sjogren's syndrome).' We measured serum IgA and
IgM rheumatoid factors as well as antibodies to Ro
(SSA) and La (SSB) in a large series of sicca syn-
drome (SS) patients to determine the following: (1)
the frequency with which these antibodies could be
detected in the serum; (2) whether differences exist
in autoantibody frequency in patients with disease
confined to the exocrine glands (glandular or local
SS) compared with patients with systemic features
(extraglandular or systemic SS); (3) whether the ele-
vation of each antibody occurs in isolation or is
accompanied by increases in other antibodies. In a
smaller group of patients with Sjogren's syndrome
secondary to rheumatoid arthritis (RA) we com-
pared the frequency of detection of the same auto-
antibodies.

Materials and methods

Patients. Thirty-seven patients were diagnosed as
having primary SS at the National Institute of Health
on the basis of a positive lip biopsy2 with keratocon-
junctivitis sicca, xerostomia, and recurrent salivary
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gland enlargement.3 The following were classified as
extraglandular features of SS: Raynaud's pheno-
menon, arthralgias, purpura, nephropathy, pneu-
monitis, vasculitis, myositis, and pseudolymphoma.
Nine patients with definite or classical RA4 and the
sicca complex (histologically confirmed) were
included as a separate group.
Rheumatoid factor radioimmunoassay. IgA and

IgM rheumatoid factor activity were measured by a
solid-phase radioimmunoassay as described pre-
viously.5 The assay was modified in that human
rather than rabbit IgG was used as antigen, incuba-
tions were performed at room temperature, and
affinity-purified '25W-labelled F(ab )2 anti-,u or anti-a
were used to detect IgM and 1gA rheumatoid factors
respectively. The results were expresed as percentage
F(ab')2 anti-,u or anti-a bound. Binding greater than
2 standard deviations above the mean obtained in 20
normal controls was considered positive.
Assay for Ro and La. These antigens were pre-

pared from human spleen and rabbit thymus extract
(Pel-Freeze, Arkansas, USA) according to published
methods.6 7 Counterimmunoelectrophoresis was per-
formed by the method of Kurata and Tan7 with minor
modifications.'

Results

IgA anid 1gM rheumatoid factors. IgA and IgM
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rheumatoid factor activity in patients with SS and
Sjogren's syndrome (RA) are shown in Fig. 1A and
B. Thus 31/37 (84% ) of SS patients were positive for
IgA rheumatoid factor and 28/37 (76%) positive for
IgM rheumatoid factor. The mean rheumatoid factor
activity (expressed as % F(ab' )2 bound) for glandular
(G) and extraglandular patients (EG) was similar,
namely, IgA rheumatoid factor 4-2 (G) and 4-6
(EG), IgM rheumatoid factor 15-1 (G) and 15-6
(EG). The corresponding mean percentage binding
for Sjogren's syndrome (RA) was 3 9 (IgA
rheumatoid factor) and 18&0 (IgM factor). These
values did not differ significantly from the results
obtained in the sicca syndrome (Student's t test).
While no correlation between IgA and IgM
rheumatoid factor was found in SS (EG) (r=0.43,
p>0 1), a weak correlation was found in SS (G)
(r=052, p<0 05).
Antibodies to Ro and La. Antibodies to Ro were

found in 23/37 (62%) and antibodies to La in 16/37
(43%) of patients with SS. Both antibodies were
present in slightly higher frequency in patients with
extraglandular features (Ro 69%, La 50%) com-
pared than in patients with glandular disease (Ro
57% and La 38%). None of the patients with Sjog-
ren's syndrome (RA) had antibodies to either anti-
gen detected.

All SS patients with antibodies to La also had
antibodies to Ro and 16 of 23 (70%) anti-Ro positive
patients had antibodies to La. Patients with SS who

were anti-Ro positive had significantly higher IgA
(p<005) and IgM rheumatoid factor activity
(p<0 001) than patients who were anti-Ro negative.
Sixteen of 17 (94%) patients with IgM rheumatoid
factor activity above 15% binding had anti-Ro anti-
bodies (Fig. 1) compared with only 7/20 (35%)
patients with low IgM rheumatoid factor activity
(<15% binding) (p<0-01). Thirty patients (81%)
had concordant results for three of the 4 auto-
antibodies measured.

Discussion

The sicc.a syndrome is a disease characterised by
infiltration of exocrine and mucosal glands.' We
recently demonstrated high levels of IgA rheumatoid
factor in the serum of SS patients5 and showed that
these antibodies were predominantly polymeric in
nature, suggesting a possible mucosal origin.9 In the
current study of a larger number of SS patients we
confirmed the high frequency (84'%,) of serum IgA
rheumatoid factors but found no significant differ-
ence in activity in -glandular versus extraglandular
disease (Fig. 1). IgM rheumatoid factors were
detected in 76% of SS patients, and, although the
correlations between IgA and IgM rheumatoid fac-
tors were weak, the results were concordant in 32/37
(86%) of patients.
The frequency of detection of antibodies to the
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Fig. 1. igA (A)and IgM (B) rheumatoid factor activity in 37 patients with sicca syndrome eitherconfined to exocrine glands
(G) or with extraglandular manifestations (EG). Rheumatoid factor activity in 9 patients with Sjogren's syndrome secondary
to rheumatoid arthritis (RA) are included. Normal ranges are indicated by horizontal dashed lines. Patients with positive or
negative tests for anti-Ro antibody are denoted by a closed (a) or open (0) circle respectively.
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saline extractable nuclear antigens Ro (62%) and La
(43%) were similar to the results reported pre-
viously.10 11 The lower frequency of detection com-
pared with rheumatoid factor may relate to the lesser
sensitivity of counterimmunoelectrophoresis relative
to radioimmunoassay. All patients with antibodies to
La also had antibodies to Ro. Recently a 'linkage' of
these antibodies has been noted in a subset of lupus
patients with a low frequency of antibodies to DNA
and low frequency of renal disease."2 Although a
clinical correlation with sicca was not established in
the lupus patients, the possibility that these patients
had subclinical sicca requires evaluation. Of addi-
tional interest in the current study were the findings
that both IgA (p<005) and IgM (p<O0OO1)
rheumatoid factor activity were significantly higher
in patients who had antibodies to Ro (Fig. 1) and that
81 % of SS patients had concordant results for 3 of the
4 tests. It seems likely therefore that production of
these autoantibodies is related to a common event
and/or similar humoral immune response. These
results are different from those in Sjogren's syn-
drome (RA), where significant IgA and IgM
rheumatoid factor activity is detected in the virtual
absence of antibodies to Ro or La" (Fig. 1).
The role of rheumatoid factors and antibodies to

Ro and La in SS remains uncertain. Although a
strong correlation was found between serum
rheumatoid factor activity and Clq binding immune
complexes, IgM rheumatoid factor was not identified
as a component of the complexes.13 Since the circulat-
ing immune complexes13 as well as the autoantibodies
are found as frequently in glandular as in extraglan-
dular sicca syndrome, neither alone can account for
the systemic manifestations of the disease.
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