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Abstract
Background: Central nervous system involvement in prima-
ry Sjogren’s syndrome is a matter of controversy, and its di-
agnosis remains difficult. Methods: We report 3 patients
with primary Sjogren’s syndrome and central nervous sys-
tem involvement in whom we assessed intrathecal immuno-
globulin G synthesis and the presence of cerebrospinal fluid
anti-SSA and anti-SSB autoantibodies. Results: We found in-
trathecal immunoglobulin G synthesis and presence of cere-
brospinal fluid anti-SSA autoantibodies in all patients, with
demonstration for the first time of specific anti-SSA autoan-
tibody intrathecal synthesis in 2 patients. Conclusion: We
suggest that cerebrospinal fluid anti-SSA autoantibodies
could serve as a biomarker for Sjogren’s-syndrome-related
central nervous system involvement.

Copyright © 2007 S. Karger AG, Basel

Introduction

Sjogren’s syndrome (SS) is an autoimmune inflamma-
tory disorder characterized by xerophthalmia, xerosto-
mia and diverse systemic manifestations, secondary to
both cellular and humoral immune responses [1]. Al-
though peripheral nervous system involvement is well
described, occurring in about 20% of patients [2], the fre-
quency of central nervous system (CNS) manifestations
remains debated [3, 4]. Serum anti-SSA and anti-SSB au-
toantibodies (autoAbs), used as part of current classifica-
tion criteria for SS [5], are believed to participate in its
pathogenesis [6]. In a study of SS patients with CNS in-
volvement, positive serum anti-SSA autoAbs were associ-
ated with severer CNS disease and signs of small-vessel
vasculitis on cerebral angiography [7]. However, both
anti-SSA-positive and -negative SS patients can develop
CNS involvement, and no biomarker has yet been un-
equivocally associated with CNS involvement. Cerebro-
spinal fluid (CSF) anti-SSA and anti-SSB autoAbs, in par-
ticular, have received little attention. Here, we report 3
patients with primary SS and CNS involvement in whom
we studied the presence and significance of anti-SSA and
anti-SSB autoAbs in the CSEF.
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Materials and Methods

Patient 1

A 45-year-old woman presented with a 1-day history of left-
sided body and face paresthesia and a 3-year history of progressive
cognitive impairment described by the patient as difficulties in
memory and concentration. Primary SS had been diagnosed 14
years before admission based on xerophthalmia, xerostomia, pos-
itive serum anti-SSA and anti-SSB autoAbs, pathologic Schirmer’s
test and presence of lymphocytic sialadenitis on accessory sali-
vary gland biopsy. Examination showed left-sided body and face
hypoesthesia. Neuropsychological testing revealed impairment
in word finding, verbal and visuospatial episodic memory, execu-
tive functions and attention. Brain magnetic resonance imaging
(MRI) showed T, hyperintensities in the right pons, the left and
right thalamus and internal capsule, without any T; gadolinium
enhancement. Diffusion-weighted sequences did not disclose any
recentischemia. No cardiac source of emboli was found. The head
and neck arteries were normal. HIV serology was negative. Treat-
ment with hydroxychloroquine was introduced. One year later,
neurological examination showed an improvement in memory as
well as an amelioration in sensory function, with persistence of
residual hypoesthesia of the proximal part of the left arm.

Patient 2

A 60-year-old woman presented with a 3-year history of pro-
gressive chorea and cognitive dysfunction. She reported xeroph-
thalmia and xerostomia for several years. Three months before
admission, she had developed arthritis of the hands and feet, for
which prednisone 40 mg daily had been introduced 1 week before
admission. Examination showed choreic movements of all 4
limbs, predominating distally. Neuropsychological testing re-
vealed impairment in oral and written language and attention.
Brain MRI showed a small T, left frontal periventricular white
matter lesion with no T, gadolinium enhancement. Genetic test-
ing for Huntington’s disease, serum ceruloplasmin, anti-strepto-
lysin O antibodies and blood smear were normal or negative. Se-
rum anti-SSA autoAbs were positive. Schirmer’s test was patho-
logic. Accessory salivary gland biopsy, performed 4 weeks after
the introduction of corticosteroids, showed minimal fibrosis.
Prednisone was progressively reduced to 7.5 mg daily, and meth-
otrexate was introduced. One year later, chorea, cognitive func-
tion and arthritis remained unchanged.

Patient 3

A 59-year-old woman presented with a 2-week history of pro-
gressive paraparesis, hypoesthesia of both lower limbs and uri-
nary incontinence. Thirteen years before admission she had suf-
fered from optic neuritis followed by acute transverse myelitis,
treated with corticosteroids and cyclophosphamide, from which
she recovered completely, except visual acuity that remained im-
paired. She reported xerophthalmia and xerostomia for 3 months
before admission. On examination, strength was reduced in both
lower limbs to M;_,, ankle reflexes were absent and plantar re-
sponse was extensor bilaterally. Sensory function was impaired
below segment Dy,. Spinal cord MRI showed a T, hyperintensity
from Dy to the medullary cone with no Ty gadolinium enhance-
ment. CSF culture and polymerase chain reaction for herpes sim-
plex virus 1 and 2, varicella-zoster virus, cytomegalovirus, Ep-
stein-Barr virus, enterovirus and Borrelia burgdorferi were nega-
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tive. Serum anti-SSA autoAbs were positive. Schirmer’s test and
unstimulated whole saliva flow were pathologic. Accessory sali-
vary gland biopsy, performed 2 weeks after the introduction of
corticosteroids, showed fibrosis. Cyclophosphamide was added 2
weeks after corticosteroid introduction. Five months later,
strength and urinary function had partially recovered.

Detection of Anti-SSA and Anti-SSB AutoAbs by

Enzyme-Linked Immunosorbent Assay

Serum anti-SSA and anti-SSB autoAbs were assayed by spe-
cific enzyme-linked immunosorbent assays (ELISAs), following
the manufacturer’s instructions (Quanta Lite SSA and Quanta
Lite SSB, Inova Diagnostics, San Diego, Calif., USA). The anti-
SSA ELISA detects autoAbs directed against both 52- and 60-kD
SSA peptides.

Evaluation of Anti-SSA and Anti-SSB Intrathecal Synthesis

To assess CSF anti-SSA and anti-SSB autoAbs and to evaluate
possible intrathecal synthesis, serum samples were diluted to ob-
tain equal immunoglobulin G (IgG) concentration in the serum
and CSF for each patient. Diluted sera and CSF samples were then
tested for anti-SSA and anti-SSB autoAbs using the above-men-
tioned ELISAs. A higher anti-SSA or anti-SSB ELISA optical den-
sity (OD) in the CSF sample than in the diluted serum sample
represents intrathecal synthesis.

Additionally, the antibody index was calculated as the ratio
between the CSF-to-serum concentration ratio of a specific anti-
body and that of IgG. In case of intrathecal IgG synthesis, the
measured CSF-to-serum IgG ratio is replaced by the maximal
CSF-to-serum IgG ratio that would be observed in the absence of
intrathecal synthesis, taking into account the state of the blood-
brain barrier [8]. CSF-to-serum ratios of anti-SSA and anti-SSB
autoAbs were estimated by calculating the ratio of their ELISA
OD and multiplying by the CSF-to-serum IgG concentration ra-
tio. An antibody index =1.5 indicates specific intrathecal synthe-
sis.

Determination of Anti-SSA AutoAb Specificity by Line-Blot

Immunoassay

Serum and CSF samples were further assayed by line-blot im-
munoassay to determine the SSA peptide specificity (52- or 60-
kD) of anti-SSA autoAbs, following the manufacturer’s instruc-
tions (Inno-Lia ANA update, Innogenetics, Ghent, Belgium).
Positive anti-SSB ELISAs were also confirmed by line-blot immu-
noassay.

Results

Serum and CSF Anti-SSA and Anti-SSB AutoAbs

All patients had positive serum anti-SSA autoAbs (ta-
ble 1). Patient 1 also had serum anti-SSB autoAbs. The
anti-SSA autoAbs were directed against the 52-kD SSA
peptide in all 3 patients. In addition, patients 1 and 2 also
had anti-60-kD SSA autoAbs. All patients had anti-SSA
autoAbs in the CSF, whereas patient 1 also had CSF anti-
SSB autoAbs (fig. 1). Patients 1 and 2 had both anti-52-kD

Eur Neurol 2007;57:166-171 167

Downloaded by:

Université de Genéve

129.195.0.205 - 12/9/2014 11:25:08 AM



anti-SSA anti-SSB
257 a 25+ b
[ Serum [ Serum
2.0 4 . CSF 20 4 . CSF
>
Fig. 1. OD of serum and cerebrospinal flu- E 15 - 15 -
id anti-SSA and anti-SSB ELISAs. For each S
patient, serum samples were diluted to ob- S 04 1.0 4
tain equal IgG concentration in serum and 5]
CSF. Diluted serum IgG concentrations
were as follows: 260 mg/1 (patient 1); 45 057 057
mg/l (patient 2); 93 mg/] (patient 3). Di-
1sleltszcel ds el;; 2?1(31_%§i S:Ir&pfgtygg%t}];e]ﬁ Saz:- 0 Patient 1 Patient2  Patient 3 0 Patient 1 Patient2  Patient 3
Results are expressed in OD units.
Table 1. Results of serum biological . . .
investigations Patient 1 Patient 2 Patient 3
Albumin (35-48 g/l) 334 32 24
IgG (6.7-13.18 g/l) 39.2 8.52 14
Antinuclear autoAb (<1/80) 1/10,000 negative negative
Antinucleosome autoAb negative negative negative
Antiphospholipid autoAb negative negative negative
Anti-SSA ELISA positive positive positive
Anti-SSA peptide specificity 52- and 60-kD 52- and 60-kD 52-kD
Anti-SSB ELISA positive negative negative

Normal ranges in parentheses.

and anti-60-kD SSA autoAbs in the CSF; only anti-52-kD
SSA autoAbs were found in the CSF of patient 3 (ta-
ble 2).

Intrathecal IgG Synthesis in Absence of Blood-Brain

Barrier Dysfunction

No patient had blood-brain barrier dysfunction, as in-
dicated by normal CSF albumin concentration, normal
albumin quotient and absence of T; MRI gadolinium en-
hancement. Intrathecal IgG synthesis was demonstrated
in all 3 patients by CSF-specific oligoclonal bands on iso-
electric focusing or raised CSF IgG index. Furthermore,
patients 1 and 3 had an increased CSF cell count together
with plasma cells (table 2).

Demonstration of Specific Anti-SSA AutoAb

Intrathecal Synthesis in Patients 1 and 3

Anti-SSA and anti-SSB autoAbs detected in the CSF
were further analyzed to investigate possible intrathecal

168 Eur Neurol 2007;57:166-171

synthesis. For patient 3, anti-SSA ELISA OD was higher
in CSF than in serum (fig. 1). In addition, the anti-SSA
antibody index was raised (table 2). This indicates spe-
cific intrathecal synthesis of anti-SSA autoAbs. For pa-
tient 1, anti-SSA ELISA OD was slightly higher in CSF
than in serum, and the antibody index was raised, indi-
cating anti-SSA intrathecal synthesis. For patient 2, anti-
SSA ELISA OD was lower in CSF than in serum, and the
antibody index was not raised. There was no sign of anti-
SSB intrathecal synthesis in patient 1.

Discussion

Our 3 patients fulfilled the primary SS classification
criteria proposed by the American-European consensus
group [5]. None of them fulfilled classification criteria for
systemic lupus erythematosus (SLE) [9] and all were neg-
ative for antinucleosome antibodies, a sensitive and spe-
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Table 2. Results of CSF biological investigations

Patient 1 Patient 2 Patient 3
Leukocytes (<5 cells/mm?) 6 1 73
93% lymphocytes 80% lymphocytes 92% lymphocytes
2% plasma cells 1% plasma cells
Albumin (110-320 mg/1) 207 200 184
IgG (<50 mg/l) 253 45 90.2
Albumin quotient (<8) 6.20 6.25 7.67
CSF IgG index (<0.7) 1.04 0.85 0.84
Serum and CSF isoelectric focusing CSE-specific oligoclonal bands no oligoclonal bands CSE-specific oligoclonal bands
Anti-SSA antibody index (<1.5) 1.67 0.92 4.29
Anti-SSB antibody index (<1.5) 1.20 not done not done
Anti-SSA peptide specificity 52- and 60-kD 52- and 60-kD 52-kD

Normal ranges in parentheses. Formulas: albumin quotient = CSF albumin/serum albumin X 1,000. CSF IgG index =

(CSF IgG

X serum albumln)/(serum IgG X CSF albumin). Antibody index = [(CSF antibody ELISA OD/serum antibody ELISA OD) X (CSF
IgG/serum IgG)]/[0.8 X |(albumin quotient? + 15 X 10°) - 1.8 X 107] [8]. Anti-SSB antibody index was not calculated for patients

2 and 3 because serum and CSF anti-SSB autoAbs were negative.

cific marker for SLE [10]. Patient 1 had a hemisensory
deficit with cognitive dysfunction, a CNS presentation
often described in SS [3, 4]. Patient 2 presented with cho-
rea, a previously reported atypical SS-related CNS mani-
festation [11]. Patient 3 had optic neuritis and recurrent
acute transverse myelitis, a clinical presentation similar
to neuromyelitis optica already described in SS-related
CNS disease [12]. In all 3 patients, extensive testing did
not reveal any alternate diagnosis for the CNS manifesta-
tions. Therefore, we considered CNS involvement as re-
lated to SS.

Our 3 patients had neither biological nor MRI signs of
blood-brain barrier disruption. The blood-brain barrier
is generally intact in SS-related CNS involvement [13]. All
patients showed evidence of intrathecal IgG synthesis
demonstrated by raised CSF IgG index or CSF-specific
oligoclonal bands, which is in accordance with previous-
ly published findings [13]. This observation may indicate
a specific role of intrathecally synthesized IgG in SS-re-
lated CNS manifestations. The raised CSF IgG index in
patient 2 indicated intrathecal synthesis, while there were
no oligoclonal bands on IEF. CSF-restricted IEF oligo-
clonal bands are more sensitive than the CSF IgG index
in multiple sclerosis (MS; 85 vs. 60%) [14]; the specificity
of both methods is similar (92%). However, dissociation
between a raised CSF IgG index and the absence of oligo-
clonal bands on IEF has been reported and is more fre-
quent in patients with neurological conditions other than
MS [15, 16]. Since IEF only detects expansion of a small
number of B cell populations (oligoclonal IgG bands), it
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has been proposed that IEF-negative, CSF IgG index-pos-
itive cases may indicate a polyclonal more than oligo-
clonal B cell activation within the CNS. Moreover, poly-
clonal B cell activation has been described in SS [17].
Therefore, the raised CSF IgG index in the absence of IEF
oligoclonal bands in patient 2 could be due to polyclonal
B cell activation within the CNS.

All 3 patients had positive serum anti-SSA autoAbs;
patient 1 also had positive serum anti-SSB. The reported
frequency of serum anti-SSA and anti-SSB autoAbs in SS
patients with CNS manifestations is about 50 and 20%,
respectively [3, 7]. The relation between presence of se-
rum anti-SSA autoAbs, pathogenicity and severity of
CNS involvement remains debated. In one study of SS
patients with CNS involvement, positive serum anti-SSA
autoAbs were associated with severer CNS disease and
signs of small-vessel vasculitis on cerebral angiography
[7], whereas another group reported no correlation be-
tween serum anti-SSA status and neurologic complica-
tions [18]. In another study, serum anti-SSA autoAbs
were found to be more often positive in patients with re-
current idiopathic acute transverse myelitis than in con-
trols [19]. It was suggested that these autoAbs could be
directly pathogenic and may be used as a marker of the
pathogenic process.

All 3 patients had anti-SSA autoAbs in the CSF; patient
1 also had CSF anti-SSB Abs. The assessment of CSF anti-
SSA and anti-SSB autoAbs in SS-related CNS involve-
ment has yet received little attention. Four SS patients
with CNS manifestations were reported to be positive for
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serum anti-SSA autoAbs, but no anti-SSA autoAbs were
detected in the CSF [20]. However, the double immuno-
diffusion method used in that study to detect autoAbs
might have lower sensitivity than the ELISA method we
used [21]. In a recent case report, an SS patient with my-
elopathy had positive serum and CSF anti-SSA autoAbs,
without any investigation of specific intrathecal synthesis
[22].

The antibody index allows detecting intrathecal syn-
thesis of specific antibodies while taking into account in-
trathecal synthesis of other antibodies as well as the state
of the blood-brain barrier [8]. With this method, specific
intrathecal anti-SSA autoAb synthesis was demonstrated
in 2 out of 3 patients. Although intrathecal synthesis of
anti-SSA and anti-SSB autoAbs was reported in a patient
with SLE and CNS manifestations [23], this is the first
description of intrathecal anti-SSA synthesis in patients
with SS and CNS disease.

In our report, all 3 patients had positive anti-52-kD-
SSA autoAbs, whereas patients 1 and 2 also had positive
anti-60-kD-SSA autoAbs. Pathogenicity of anti-52-kD-
SSA and anti-60-kD-SSA autoAbs was suggested in SS
[6], and antibodies against neuronal peptides were re-
ported in the serum of SS patients with CNS involvement
[18, 24, 25]. Nevertheless, a correlation between anti-SSA
autoAb pathogenicity and SS-related CNS disease still re-
mains to be demonstrated.

SS-related CNS involvement can cause diverse mani-
festations and might be confused with other diseases, es-
pecially multiple sclerosis (MS). The prevalence of serum
anti-SSA autoAbs in MS patients was found to be 7% [26].
Interestingly, de Seze et al. [27] found a 15% prevalence
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