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Nervous system disease, immunological features,
and HLA phenotype in Sjogren's syndrome

Aki Hietaharju, Markku Korpela, Jorma Ilonen, Harry Frey

Abstract
Twenty seven patients with primary or possible
Sjogren's syndrome with neurological mani-
festations were compared immunologicaily
with 21 patients with Sjogren's syndrome with
an intact nervous system. Patients with
Sjogren's syndrome were divided into sero-
positive and seronegative subgroups with
respect to the occurrence of one or more
autoantibodies (antinuclear antibodies, rheu-
matoid factor, antibodies to SS-B) in their
serum samples. This study of 48 patients
indicates that the spectrum of nervous sys-
tem disease in seronegative and seropositive
subgroups is almost indistinguishable.
No significant differences were found in the

occurrence of circulating immune complexes,
the levels of serum complement C3 and C4, or

serum IgA, IgM, and P2 microglobulin with
respect to the neurological manifestations.
The serum IgG level, however, was signi-
ficantly higher in the patients with Sjogren's
syndrome with intact nervous systems than in
those with neurological manifestations.
No significant association was found bet-

ween the HLA phenotype and nervous system
disease. The occurrence of HLA-B8 and
DR3 antigens was, however, significantly
higher in those patients with antibodies to
SS-B than in those without. This finding
supports the suggestion that HLA-B8/DR3
may modulate autoantibody responses rather
than disease expression in Sjogren's syndrome.
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Sjogren's syndrome is a systemic lympho-
proliferative and autoimmune disease which is
characterised by dryness of the eyes, mouth,
and other mucous membranes. Extraglandular
manifestations of Siogren's syndrome may
include focal or diffuse lymphocytic and plasma
cell infiltration of almost any organ.' Extra-
glandular lymphoid infiltrates may be found in
the kidney,2 liver,3 lungs,4 muscle,5 and skin.'
There is a strong genetic component in

Sjogren's. syndrome. It was one of the first
autoimmune diseases in which the association
with some of the HLA antigens was shown
(HLA-B8 and DR3).6 7
Nervous system disease in primary Sjogren's

syndrome has been well reported.>'0 Central
nervous system disease has been estimated to
occur in 25%,9 and peripheral nervous system
disease in approximately 10-20% of patients
with primary Sjogren's syndrome.1 9 11 Some
patients have a relapsing course with a cumulative
neurological deficit which is indistinguishable
from multiple sclerosis.'2 On the other hand,

the occurrence of serious and progressive
central nervous system disease in patients with
Sjogren's syndrome, as suggested by the Johns
Hopkins group, has been questioned in some
studies.'3 14
There is evidence that nervous system disease

in Sjogren's syndrome, as well as in other
collagen vascular disorders, is mediated im-
munopathologically. 5 It has been shown in
Sjogren's syndrome that inflammatory cells,
predominantly mononuclear, can gain access to
the nervous sysyem and its blood vessels at
multiple levels. 6 Despite increasing knowledge
of the different mechanisms taking part in tissue
damage in collagen vascular diseases, there are
still major questions to be answered.'7

Neurological manifestations were found in
56% of patients with primary or possible
Sjogren's syndrome evaluated at our insti-
tution.'8 In view of the autoimmune nature of
Sjogren's syndrome it seemed of considerable
interest to study further the serological and
immunogenetic features of those patients with
Sjogren's syndrome with various neurological
manifestations and to compare the results with
those of patients with Sjogren's syndrome with
intact nervous systems.

Patients and methods
PATIENTS
The sample consisted of 48 patients (45 women
and three men) in whom the diagnosis of
Sjogren's syndrome was established on the
modified Californian criteria'9 (Table 1). Of
these, 27 (56%) fulfilled the criteria of primary
Sjogren's syndrome, and the remaining 21
(44%) the criteria of possible Sjogren's syn--
drome.20 Additional rheumatic disorders (such
as systemic lupus erythematosus,2' rheuma-
toid arthritis,22 or progressive systemic sclero-
derma23) were excluded.
The ages of the patients ranged from 20 to 80

Table 1 Criteria used for diagnosis of Sjogren's syndrome

Criteria for inclusion of patients
1 Keratoconjunctivitis sicca
Decreased tear flow using Schirmer's test (<9 mm/5 min)
Increased staining with rose-bengal dye

2 Xerostomia
Symptomatic xerostomia

3 Extensive lymphocytic infiltrate on minor salivary gland
biopsy (grade 3 or 4 on the Greenspan scale) obtained through
normal buccal mucosa

4 Laboratory evidence of a systemic autoimmune disease
Positive rheumatoid factor
Positive antinuclear antibodies
Positive antibodies to Ro or Lo- (SS-A or SS-B)

Exclusions
Pre-existent lymphoma, graft v host disease, acquired immune
deficiency disease, sarcoidosis
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years (median 57). Table 2 shows the neuro-
logical manifestations in the patients. Peripheral
nervous system symptoms were predominant in
this group (78%), the most common manifes-
tations being entrapment neuropathies (19%)
and polyneuropathy (15%). The details of the
neurological and electrophysiological studies are
given elsewhere.'8

SEROLOGICAL STUDIES
Blood samples for serological studies were
obtained from all patients at the time of the
study. Rheumatoid factor was determined
by quantitative immunoturbimetric assay (FS-
RF)24 and by the sensitised sheep cell aggluti-
nation test (Wa-Ro).25 FS-RF values greater
than 25 and Wa-Ro titres of 1/64 or higher were
regarded as positive. Antinuclear antibodies
were detected by indirect immunofluorescence
using rat liver and kidney as substrates26 and
staining of serum samples at a titre of 1/100 or
higher was considered positive. Circulating
immune complexes were assayed by a solid
phase Clq enzyme linked immunosorbent
assay.27 Serum immunoglobulins and serum
complements C3 and C4 were measured by
nephelometry.28 Antibodies to SS-B (La) were
detected by an immunodiffusion technique
using a compound of rabbit thymus and porcine
spleen as antigen.29 Serum ,2 microglobulin
levels were measured by radioimmunoassay
(Pharmacia beta-2-micro RIA kit, Pharmacia
Diagnostics, Uppsala, Sweden).

HLA TYPING
HLA antigens were determined in 42/48 patients
using the standard two stage microlympho-
cytotoxicity method. B cells for DR typing were
separated using either rosetting with sheep red
blood cells or immunomagnetic beads. A panel
of local and commercial antisera was used for
defining various antigens. DR typing was not
available in one patient.

STATISTICS
Statistical analysis was by Student's t test and
the x2 test with Yates's correction, as appro-
priate.

Results
ANTINUCLEAR ANTIBODIES AND ANTIBODIES
TO SS-B
Antinuclear antibodies were present in 34/48

Table 2 Neurological manifestations in 27/48 patients
with Sjogren's syndrome

Neurological manifestation Number of
patients

Entrapment neuropathy 9
Polyneuropathy 7
Hyperreflexia 3
Myopathy 3
Cranial neuropathy 2
Radiculopathy 2
Cognitive disturbance 1
Temporal epilepsy 1
Monocular papilloedema 1
Adie's syndrome and sensory disturbances
Aseptic meningitis 1

(71%) patients with Sjogren's syndrome and
antibodies to SS-B were detected in 20/47 (43%)
patients with Sjogren's syndrome tested. No
association could be found between the occur-
rence of these autoantibodies and nervous
system disease.

CIRCULATING IMMUNE COMPLEXES AND SERUM
COMPLEMENT COMPONENTS C3 AND C4
There were no significant differences between
patients with Sjogren's syndrome with or
without nervous system disease with respect to
the occurrence ofcirculating immune complexes,
or the mean serum C3 or C4 concentrations.

RHEUMATOID FACTOR
Patients were regarded as seropositive if either
the FS-RF or Wa-Ro test was positive. Thirty
nine of 48 (81%) patients with Sjogren's
syndrome were seropositive. No differences
were found in the occurrence of rheumatoid
factor between patients with or without neuro-
logical manifestations.

SERUM I32 MICROGLOBULIN
Serum p32 microglobulin concentrations were
equal (2-91 (1-21) mg/l) in patients with Sjogren's
syndrome with and without nervous system
disease.

SERUM IMMUNOGLOBULINS
When the 27 patients with neurological mani-
festations were compared with 21 patients with
intact nervous systems, there was a significant
difference between the two groups with respect
to serum IgG levels (fig).
The mean (SD) serum IgG value for the

group with neurological complications was 19-1
(8 0) g/l v 26-3 (7 6) g/l for the group with intact
nervous systems (p--0005). The serum IgG
value in patients with polyneuropathy (n=7)
was 16-9 (6-6) g/l, and in those with entrapment
neuropathy (n=9) 15-7 (5 2) g/l. The differences
were significant when compared with patients
without neurological manifestations (p-*0005
and p*00005 respectively).
There were no differences in the levels of

serum IgA and IgM between patients with
neurological manifestations and those with
intact nervous systems.

HLA ANTIGENS
Table 3 gives the occurrence of HLA antigens
in patients with Sjogren's syndrome. B8 was
present in 52% of all patients with Sjogren's
syndrome and in 15% of control subjects
(p-0l001). The occurrence of the antigen DR3
was 60% in patients with Sjogren's syndrome
and 16% in control subjects (prOA001). Signi-
ficant differences between patients with
Sjogren's syndrome and control subjects were
also found in the occurrence of the antigens
DR4 and DRw6. DR4 was present in 7% of
patients with Sjogren's syndrome and in 30%
of control subjects (ps0 01). The occurrence of
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Serum immunoglobulins in 48 patients with Sjogren's syndrome with neurological manifestations or intact nervous systems.
:i,p<OOO5.

Table 3 Occurrence of HLA-DR antigens and those ABC antigens in which significant
differences were found in patients with Sjogren's syndrome. Results given as number (%)

HLA antigen Neurological Complications absent lotal Control subjects
manifestations

B8 13 (54) 9 (50) 22 (52) 29 (15)***
DRI 12 (50) 2 (11) 14 (33) 61 (32)
DR2 8 (33) 7 (39) 15 (36) 48 (26)
DR3 15 (63) 10 (56) 25 (60) 30 (16)***
DR4 2 (8) 1 (6) 3 (7) 56 (30)**
DR5 2 (8) 3 (17) 5 (12) 19(10)
DRw6 2 (8) 1 (6) 3 (7) 49 (26)**
DR7 1 (4) 1 (6) 2 (5) 24 (13)
DRw8 1 (4) 6 (33) 7 (17) 37 (20)
DR9 0 (0) 0 (0) 0 (0) 15 (8)

Total 24 (100) 18 (100) 42 (100) 188 (100)

Significant differences between total patient and control groups: ***p<0001, **p<001.

the antigen DRw6 was also 7% in patients with
Sjogren's syndrome and 26% in control subjects
(p<O-Ol).
The only significant differences with respect

to neurological manifestations were found in
antigens B35 and DRI. B35 was present in 46%
of patients with neurological manifestations
and in 11% with intact nervous systems (p= 0 * 03).
The occurrence of the antigen DRI was 50% in
patients with neurological complications and
11% in those without (p=002). The p values,
however, lose their significance when multiplied
by the number of antigens studied.
A significant correlation was found between

the presence of antibodies to SS-B and HLA-
B8/DR3 antigens. B8 was found in 15/18 (83%)
of patients with Sjogren's syndrome with anti-
bodies to SS-B and in 7/24 (29%) of patients
without (p-<0 001). The occurrence of the
antigen DR3 in patients with Sjogren's syn-
drome with antibodies to SS-B was 14/17 (82%)
and 11/24 (46%) in patients without antibodies
to SS-B (p-<002).

Discussion
The immunological and genetic profile of
Sjogren's syndrome has been defined by obser-
vation.30 31 Although one half to two thirds of
patients with Sjogren's syndrome are sero-

positive with respect to one or more autoanti-
bodies, a significant proportion are seronegative
by standard techniques.' 32 Those who are

seropositive often have hyperglobulinaemia
with numerous autoantibodies, including anti-
nuclear antibodies, rheumatoid factor, anti-
bodies to Ro (SS-A) or La (SS-B), and circulating
immune complexes:9

It has been suggested33 that patients with
Sjogren's syndrome with antibodies to SS-A/
SS-B tend to have a more serious disease course
than those without. On the other hand, Molina
et al 3' have shown that both seronegative and
seropositive subgroups ofpatients with Sjogren's
syndrome develop systemic complications,
including vasculitis and nervous system disease.
Our findings agree with the results of Molina

et al 34 with respect to the relationship between
neurological manifestations and most indices of
seropositivity in Sjogren's syndrome. The
spectrum of nervous system disease in sero-

negative and seropositive subgroups of patients
with Sjogren's syndrome seems to be almost
indistinguishable. We may thus conclude that
the clinical outcome of patients with Sjogren's
syndrome cannot be predicted by seropositivity
or the occurrence of autoantibodies in serum

samples.
The possible protective part played by serum

IgG against neurological complications in
Sjogren's syndrome, as suggested by our results,
is highly speculative. Immunoglobulin pre-
parations are used to treat a variety of diseases,
e.g. autoimmune disorders such as poly-
myositis35 and myasthenia gravis.36 The bene-
ficial effect of immunoglobulin treatment on

these diseases has been suggested to be due
to antibodies to idiotypes.35 3 It is possible that
patients with Sjogren's syndrome with higher
IgG levels are better provided with suppressive
and protective antibodies to idiotypes.

Contrary to the findings of Alexander et al,'2
the nervous system disease in our patients with
Sjogren's syndrome was fairly benign. The
spectrum of neurological manifestations in our

study agreed with the results of studies by

Patients with Sjogren's syndrome with neurological manifestations (n = 27).

Patients with Sjogren's syndrome with intact nervous system (n = 21)

WC z All patients with Sjogren's syndrome (n = 48)

508

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.51.4.506 on 1 A
pril 1992. D

ow
nloaded from

 

http://ard.bmj.com/


Nervous system disease, immunologicalfeatures, andHLA phenotype in Sjogren's syndrome

Binder et al'3 and Andonopoulos et al.'4 This
makes it difficult to draw the line between
patients with completely intact nervous systems
and those with neurological manifestations. On
the other hand, we tried to avoid biased
selection as much as possible.
A strong association of Sjogren's syndrome

with HLA-B8 and HLA-DR3 phenotypes was
clearly confirmed in our study. The differences
in the occurrence of DR4 and DRw6 between
patients with Sjogren's syndrome and control
subjects is partly explained by the increase in
DR3. On the other hand, there was no decrease
in the occurrence of DRI and DR2. The
occurrence of DR2 in patients with Sjogren's
syndrome is actually increased. This agrees with
the study of Manthorpe et al 38 in which a
significant association was found between
Sjogren's syndrome and the DR2 phenotype.

In the sample of 19 patients studied by Fye et
al,7 there was a correlation between the severity
of the clinical manifestations and the presence
of DR3. On the other hand, Gershwin et al 3
and Clough et al 4 also compared several
clinical features in B8 positive and negative
patients and found no significant differences
between the two groups. In our study, no
association could be found between the HLA
phenotype and the occurrence of neurological
manifestations. It seems that HLA-DR3, or a
closely linked genetic locus, may modulate
autoantibody responses, rather than disease
expression, in Sjogren's syndrome. This sug-
gestion, by Molina et al,41 is supported by our
finding of a significant association between the
occurrence of antibodies to SS-B and the
presence of HLA-DR3 and HLA-B8 pheno-
types.

This work was supported by grants from the Tampere Brain
Research Center and the Emil Aaltonen Foundation. Laboratory
facilities were generously supplied by Tampere University
Central Hospital. We express our gratitude to Anni Vilppula,
who started the studies of Sjogren's syndrome in Tampere
University Central Hospital in 1978. Warmest thanks go to Paul
Gronroos, Heikki Isomiki, Timo Koivula, Liisa Rasanen, and
Esa Soppi for their cooperation.

1 Alexander E L, Arnett F C, Provost T T, Stevens M B.
Siogren's syndrome: association of anti-Ro (SSA) anti-
bodies with vasculitis, hematologic abnormalities and
serologic hyperreactivity. Ann Intemn Med 1983; 98: 155-9.

2 Tu W H, Shearn M A, Lee J C, et al. Interstitial nephritis in
Sjogren's syndrome. Ann Intern Med 1968; 69: 1163-70.

3 Golding P L, Smith M, Williams R. Multisystem involve-
ment in chronic liver disease. Studies on the incidence and
pathogenesis. Am J Med 1973; 55: 772-82.

4 Karlish A J. Lung changes in Sjogren's syndrome. Proc Roy
Soc Med 1969; 62: 1042-3.

5 Silberberg D H, Drachman D A. Later-life myopathy
occurring with Siogren's syndrome. Arch Neurol 1962; 6:
428-38.

6 Chused T M, Kassan S S, Opelz G, Moutsopoulos H M,
Terasaki P I. Siogren's syndrome associated with HLA-
DW3. N Engl J Med 1977; 296: 895-7.

7 Fye K H, Terasaki P 1, Michalski J P, Daniels T E, Opelz G,
Talal N. Relationship of HLA-DW3 and HLA-B8 to
Siogren's syndrome. Arthritis Rheum 1978; 21: 337-42.

8 Attwood W, Poser C. Neurologic complications of Sjogren's
syndrome. Neurology 1961; 11: 1034-41.

9 Alexander E L. Neuromuscular complications of primary
Sj6gren's disaease. In: Talal N, Moutsopoulos H M,
Kassan S S, eds. Sjogren's syndrome. Clinical and immuno-
logical aspects. Berlin: Heidelberg: Springer-Verlag, 1987:
61-82.

10 Kaplan J G, Rosenberg R, Reinitz E, Buchbinder S,
Schaumburg H. Invited review: peripheral neuropathy in
Siogren's syndrome. Muscle Nerve 1990; 13: 570-9.

11 Kaltreider H B, Talal N. The neuropathy of Sjogren's
syndrome. Trigeminal nerve involvement. Ann Intern Med
1969; 70: 751-62.

12 Alexander E L, Malinow K, Lejewski J E, Jerdan M S,

Provost T T, Alexander G E. Primary Siogren's syndrome
with central nervous system disease mimicking multiple
sclerosis. Ann Intern Med 1986; 104: 323-30.

13 Binder A, Snaith M L, Isenberg D. Siogren's syndrome: a
study of its neurological complications. Br J Rheumatol
1988; 27: 275-80.

14 Andonopoulos A P, Lagos G, Drosos A A, Moutsopoulos
H M. The spectrum of neurological involvement in
Siogren's syndrome. Br J Rheumatol 1990; 29: 21-3.

15 Moore P M, Lisak R P. Multiple sclerosis and Sjogren's
syndrome: a problem in diagnosis or in definition of two
disorders of unknown etiology? Ann Neurol 1990; 27:
585-6.

16 Alexander E L. Inflammatory vascular disease in Sjogren's
syndrome. In: Talal N, Moutsopoulos H M, Kassan S S,
eds. Sjogren's syndrome. Clinical and immunological aspects.
Berlin, Heidelberg: Springer-Verlag, 1987: 102-25.

17 Lisak R P, Moore P M, Levinson A I, Zwelman B.
Neurologic complications of collagen vascular diseases. Ann
NY Acad Sci 1988; 540: 115-20.

18 Hietaharju A, Yli-Kerttula U, Hakkinen V, Frey H. Nervous
system manifestations in Sjogren's syndrome. Acta Neurol
Scand 1990; 81: 144-52.

19 Fox R I, Robinson C, Curd J, Michelson P, Bone R, Howell
F V. First international symposium on Siogren's syndrome:
suggested criteria for classification. Scand J Rheumatol
Suppl 1986; 61: 28-30.

20 Daniels T E, Talal N. Diagnosis and differential diagnosis of
Sjogren's syndrome. In: Talal N, Moutsopoulos H M,
Kassan S S, eds. Sjogren's syndromne. Clinical and immuno-
logical aspects. Berlin, Heidelberg: Springer-Verlag, 1987:
193-9.

21 Tan E M, Cohen A S, Fries J F, et al. The 1982 revised
criteria for the classification6fsystemic lupuserythematosus.
Arthritis Rheum 1982; 25: 1271-7.

22 Ropes M W, Bennett G A, Cobb S, Jacox R, Jessar R A. 1958
revision of diagnostic criteria for rheumatoid arthritis. Bull
Rheum Dis 1958; 9: 175-6.

23 Subcommittee for Scleroderma Criteria of the -American
Rheumatism Association Diagnostic and Therapeutic
Criteria Committee. Preliminary criteria for the classification
of systemic sclerosis (scleroderma). Arthritis Rheum 1980;
23: 581-90.

24 Melamies L M, Ruutsalo H M, Nissila M. Evaluation of a
quantitative immunoturbidimetric assay for rheumatoid
factors. Clin Chem 1986; 32: 1890-4.

25 Froelich C J, Williams R C. Tests for detection of rheumatoid
factors. In: Rose N R, Friedman H, eds. Manual of clinical
immunology. Washington DC: American Society of Micro-
biology: 1980: 871-3.

26 Fritzler M J. Fluorescent antinuclear antibody test. In: Rose
N R, Friedman H, eds. Manual of clinical immunology.
Washington, DC: American Society of Microbiology, 1980:
852-7.

27 Ziola B, Salmi A, Penttinen K. Porcine Clq and the solid-
phase immunoassay of human immune complexes.
J Immunol Methods 1982; 49: 247-60.

28 Sieber A, Gross J. Determination of proteins by laser
nephelometry. Protides Biol Fluids 1975; 23: 295-8.

29 Alspaugh M A, Buchanan W W, Whaley K. Precipitating
antibodies to cellular antigens in Siogren's syndrome,
rheumatoid arthritis and other organ and nonorgan-specific
autoimmune diseases. Ann Rheum Dis 1978; 37: 244-6.

30 Harley J B. Autoantibodies in Siogren's syndrome. In: Talal
N, Moutsopoulos H M, Kassan S S, eds. Sjogren's
syndrome. Clinical and immunological aspects. Berlin,
Heidelberg: Springer-Verlag, 1987: 218-34.

31 Mann D L. Immunogenetics of Sjogren's syndrome. In: Talal
N, Moutsopoulos H M, Kassan S S, eds. Sjogren's
syndrome. Clinical and immunological aspects. Berlin,
Heidelberg: Springer-Veriag, 1987: 235-243.

32 Alexander E L, Hirsch T J, Arnett F C, Provost T T, Stevens
M B. Ro (SS-A) and La (SS-B) antibodies in the clinical
spectrum of Sjogren's syndrome. J Rheumatol 1982; 9:
239-46.

33 Pease C T, Shattles W, Charles P J, Venables P J W, Maini
R N. Clinical, serological, and HLA phenotype subsets in
Sjogren's syndrome. Clin Exp Rheumatol 1989; 7: 185-90.

34 Molina R, Provost T T, Alexander E L. Peripheral inflam-
matory vascular disease in Sjigren's syndrome: association
with nervous system complications. Arthritis Rheum 1985;
28: 1341-7.

35 Roifman C M, Schaffer F M, Wachsmuth S E, Murphy G,
Gelfand E W. Reversal of chronic polymyositis following
intravenous immune serum globulin therapy. JAMA 1987;
258: 513-5.

36 Gaidos P, Outin H, Elkharrat D, Brunel D, de Rohan-
Chabot P, Raphael J C, Goulon M, Goulon-Goeua C, Morel
E. High dose intravenous gammaglobulin for myasthenia
gravis. Lancet 1984; i: 406-7.

37 Zanetti M, Bigazzi P E. Anti-idiotypic immunity and
autoimnmunity. EurJ7 Immunol 1981; 11: 187-95.

38 Manthorpe R, Morling N, Platz P, Ryder L P, Sveigaard A,
Thomsen M. HLA-D antigen frequencies in Siogren's
syndrome. ScandJ Rheumatol 1981; 10: 124-8.

39 Gershwin M E, Terasaki P I, Graw R, Chused T M.
Increased frequency of HL-A8 in Siogren's syndrome.
Tissue Antigens 1975; 6: 342-6.

40 Clough J D, Aponte C J, Braun W E. HLA-B8 and clinical
features of Siogren's syndrome. Clin Immunol Immuno-
pathol 1977; 7: 324-9.

41 Molina R, Provost T T, Arnett F C, et al. Primary Siogren's
syndrome in men. Clinical, serologic, and immunogenetic
features. AmJ Med 1986; 80: 23-31.

509

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.51.4.506 on 1 A
pril 1992. D

ow
nloaded from

 

http://ard.bmj.com/

