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Neurological Involvement in Patients with Primary Sjogren’s
Syndrome: A Retrospective Cross-Sectional Study
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Background: To determine the rate and types of neurological involvement in patients with primary Sjogren’s syndrome (pSS) and to evaluate
predictive clinical and immunologic features of neurological involvement. Methods: We retrospectively assessed 2127 patients with an ICD-10
code for Sjogren recorded in the hospital database. Among these patients, those meeting the pSS classification criteria and having neurological
symptoms and an objective evaluation accordingly were enrolled. After comparing the patients with and without neurological involvement,
peripheral and central involvement subtypes were also compared within themselves. Results: A total of 199 pSS patients were enrolled and
neurological involvement was found in 31.6%. Peripheral nervous system (PNS) involvement was found in 23.5% of the patients, and central
nervous system (CNS) involvement was found in 34.3%. Patients with neurological involvement had a higher frequency of Schirmer’s test,
anti-Ro/SS-A and anti-La/SS-B positivity and the presence of interstitial lung disease, articular involvement, lymphadenopathy, anemia and
hypocomplementemia than patients without those. In multivariate regression analysis, only articular involvement had a higher risk for the
development of neurologic involvement [OR 10.01 (4.18-23.97), P 0.0001]. Among the patients with PNS, the frequency of anti-Ro/SS-A
positivity, low C3 and Schirmer’s test positivity were statistically increased compared to those who were not in PNS (P = 0.032, P = 0.044,
and P = 0.029, respectively). When compared in terms of CNS involvement, patients with CNS involvement were younger, had a shorter
disease duration, and had a higher frequency of anti-Ro/SS-A positivity than patients without those (P = 0.041, P = 0.027, and P = 0.046,
respectively). Conclusions: In our study, it was shown that one third of the symptomatic pSS patients had objective neurological involvement.
The presence of neurological symptoms should be considered, especially in patients with articular involvement in pSS.
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INTRODUCTION with pSS and the associated neurological involvement are
scarce and contentious. Patients with pSS-related sensory
neuropathy have a higher prevalence of both anti-Ro and
anti-La antibodies, according to one study, whereas other
studies have found neuropathies to be associated with a
negative immunological profile.['**!5 Early diagnosis and

Primary Sjogren’s syndrome (pSS) is a systemic autoimmune
disease that primarily affects the exocrine glands and
eventually leads to xerophthalmia and xerostomia.l'! Up
to 75% of pSS patients may experience extraglandular
involvement ranging from mild arthralgia to life-threatening  reatment are crucial since treatment options for neurological
vasculitis.!**l Neurological involvement, one of the most  jyolyement are limited. There is, however, no pathognomonic
common extraglandular manifestations associated with pSS,is  marker or associated serological or clinical features that may
classified into two subgroups: peripheral nervous system (PNS) e used for early identification of the patients who are at
involvement and central nervous system (CNS) involvement.”)  risk of developing neurological involvement. Hence, studies
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increased risk for the development of neurological involvement
are needed. Accordingly, the aim of this study is to identify
the types of PNS and CNS involvement in pSS patients, as
well as to investigate any relationships between clinical and
immunological features and neurological involvement. In
addition, regarding the lack of information in the available
literature, we contributed by providing our own data from a
tertiary center in Turkey.

MetHoDS

This study was carried out in accordance with the principles of
the Declaration of Helsinki, with the approval of the Ankara
City Hospital Ethics Committee (E1-21-2124). Patients with
an International Classification of Diseases (ICD-10) code
of pSS (M35.0) who applied to the Ankara City Hospital
rheumatology outpatient clinic between May 1, 2019 and
May 1, 2022 were evaluated retrospectively. Patient was
accepted as a pSS patient in the case of meeting the 2016
American College of Rheumatology/European League Against
Rheumatism criteria in the absence of another rheumatic
condition [Supplementary Table].['®!

Patients with secondary Sjogren’s syndrome, patients who
have sicca symptoms but do not meet the pSS classification
criteria, and patients with comorbidities potentially affecting
the peripheral and central nervous systems (such as diabetes
mellitus, chronic renal failure, thyroid disorders, amyloidosis,
sarcoidosis, hepatitis C, Hepatitis B and HIV infections,
alcohol abuse, vitamin B12 deficiency) were excluded.
Demographic and clinical data, Schirmer’s test (ST) results,
salivary gland biopsy positivity, and medical treatments of
patients were collected from hospital records, in addition to
laboratory parameters including anti-nuclear antibody (ANA)
immunofluorescence assay (IFA), anti-Sjogren syndrome
type A (SSA) antibodies, anti-Sjogren syndrome type B (SSB)
antibodies, anti-Ro52 antibodies, complement 3 (C3),
complement 4 (C4), immunoglobulin G (IgG) and rheumatoid
factor (RF) levels were collected. ANA positivity was
defined as >1/100 titre. Sjogren’s syndrome extranglandular
involvemnets was evaluated according to the EULAR
Sjogren’s syndrome disease activity index (ESSDAI).['7)

Among patients with pSS, those who had a neurologic
symptom and underwent an objective neurologic
evaluation (electroneuromyography (ENMG)), magnetic
resonance imaging (MRI) were enrolled in the study. Those
who had a diagnosis of a peripheral or central nervous
system disorder coherent with pSS (as defined in the PNS
and CNS domains of ESSDAI) and could not be explained
by another reason after these evaluations were considered to
have neurological involvement. Demographics, clinical and
laboratory data were compared between patients with and
without neurological involvement.

Statistical analysis
Statistical analysis was performed using the Statistical Package
for the Social Sciences (SPSS) version 22. Chi-square test

was used for comparison of categorical variables, which
were expressed as numbers and percentages. The continuous
variables were investigated to determine whether they were
normally distributed using visual (histograms, probability
plots) and analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk’s test). Descriptive analyses were demonstrated
using tables of frequencies for the ordinal variables and using
medians and interquartile ranges (IQR) for the non-normally
distributed variables. The Mann—Whitney U test was used for
the comparison of the data with a non-normal distribution.
The normally distributed variables were expressed as
mean + standard deviation (SD), and the Student’s ¢ test was
for comparison between groups. In all tests, P values lower
than 0.05 were considered statistically significant.

A logistic regression analysis model was formed comprising
variables that differ between patients with and without
neurological involvement. These possible factors identified
with univariate analyses (P < 0.20) were further entered
into the multivariate analysis, with backward selection, to
determine independent predictors of neurological involvement.
Among correlated factors with similar effects on neurological
involvement, only those with clinical significance were
included. A 5% type-I error level was used to infer statistical
significance.

ResuLts

A total of 2,127 patients were detected to have an ICD-10
code of M35.0 recorded in the hospital database. Among
those 199 patients meeting pSS classification criteria, had a
neurological symptom and underwent an objective evaluation
were included in the study. Of the 95% of patients were female,
the mean + SD age was 54 + 11.54 years and the mean + SD
age at diagnosis was 48.6 + 11.4 years.

Out of 199 patients, 31.6% had neurological involvement.
Comparison of clinical and immunological features of pSS
patients with and without neurologic involvement was shown
in Table 1. Peripheral nervous system involvement was
evaluated in 149 pSS patients and observed in 35 (23.5%),
while CNS involvement was evaluated in 105 and observed
in 36 (34.3%). The most common PNS involvement was
axonal sensorimotor polyneuropathy (10.7%), and the most
common CNS involvement was cerebral vasculitis (17.14%).
Twenty-seven patients had only PNS, 28 had only CNS, 8 had
both PNS and CNS manifestations [Table 2].

When patients with and without neurological involvement were
compared, anti-Ro/SS-A and ST positivity were statistically
higher in those who had neurological involvement (P =0.021,
P=0.020, respectively) and interstitial lung disease (ILD) and
joint involvement were more frequent (P =0.017, P <0.001,
respectively). Patients with neurological involvement
were more likely to be treated with azathioprine (AZA),
mycophenolate mofetil (MMF), cyclophosphamide (CTX),
rituximab (RTX), intravenous immunoglobulin (IVIg), and
systemic corticosteroids (CS) [Table 1].
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Table 1: Comparison of clinical and immunological features of pSS patients with and without neurologic involvement

Without neurologic involvement, 1=136  With neurologic involvement, n=63 P
Female, n (%) 131 (96.3) 58 (92.1) 0.201
Age, years, mean (SD) 53.8 (10.8) 54.4 (13.1) 0.755
Age of diagnosis, years, mean (SD) 48.6 (10.6) 48.8 (13.2) 0.911
Disease duration, months, median (IQR) 50 (71.5) 60 (60) 0.652
Xerostomia, 1 (%) 133 (97.8) 62 (98.4) 0.772
Xerophthalmia, n (%) 124 (91.2) 61 (96.8) 0.147
Parotid enlargement, n (%) 7(5.1) 5(7.9) 0.442
Positive Schirmer’s test, n (%) 107 (78.7) 58 (92.1) 0.020
Positive salivary gland biopsy, 7 (%)* 117 (86.0) 55(87.3) 0.667
Interstitial lung disease, n (%) 5@3.7) 8(12.7) 0.017
Renal involvement, 7 (%) 3(22) 1(1.6) 1
Articular involvement, n (%) 57 (41.9) 55(87.3) <0.001
Lymphadenopathy, n (%) 11(8.1) 10 (15.9) 0.096
Lymphoma, n (%) 1(0.7) 1(1.6) 0.534
Medical treatments for Sjogren syndrome, n (%)
Hydroxychloroquine 130 (95.6) 60 (95.2) 0.912
Methotrexate 15 (11) 7(11.1) 0.986
Azathioprine 4(2.9) 11 (17.5) 0.001
Mycophenolate mofetil 2 (1.5) 5(7.9) 0.034
Cyclophosphamide 0 5(7.9) 0.003
Rituximab 0 6(9.5) 0.001
Intravenous immunoglobulin G 1(0.7) 9(14.3) P<0.001
Corticosteroid 61 (44.9) 38 (60.3) 0.042
Positive ANA, n (%) 109 (80.1) 55(87.3) 0.218
Positive anti-Ro/SS-A, n (%) 77 (56.6) 46 (73.0) 0.021
Positive anti-La/SS-B, n (%) 40 (29.4) 25(39.7) 0.151
Rheumatoid factor, median (IQR) 9.5 (10) 10 (16) 0.345
Low C3, n (%) 11(8.1) 10 (15.9) 0.096
Low C4, n (%) 3(2.2) 23.2) 0.685
Hypocomplementemia, n (%) 12 (8.8) 10 (15.9) 0.140
Anaemia, n (%) 13 (9.6) 15 (23.8) 0.007
Leukopenia, n (%) 13 (9.6) 8(12.7) 0.503
Thrombocytopenia, 1 (%) 2(1.5) 23.2) 0.592
1gG, median (IQR) 13.4 (4.3) 13.3(3.2) 0.858
Hypogammaglobulinemia, 7 (%) 1(0.7) 1(1.6) 0.575
Hypergammaglobulinemia, 7 (%) 22 (16.2) 10 (15.9) 0.957

ANA: Antinuclear antibodies, Anti-SSA: Anti-Sjogren’s syndrome type A antibodies, AntiSSB: Anti-Sjogren’s syndrome type B antibodies,

IGG: Immunoglobulin G, *Salivary gland biopsy of 172 patients is known

Possible predictors related to neurological involvement in pSS
were analyzed by regression analysis and shown in Table 3.
The articular involvement and positive anti-Ro/SS-A had
a significantly higher risk of neurological involvement in
pSS[OR 10.01 (4.18-23.97), P<0.0001]. The other variables
evaluated (gender, xerophthalmia, positive ST, interstitial lung
disease, lymphadenopathy, positive anti-La/SS-B, low C3, and
anemia) were not found to be significantly associated with the
development of neurological involvement.

When patients were compared according to PNS involvement,
anti-Ro/SS-A positivity, low C3 and ST positivity were
statistically higher in patients with PNS involvement
than in patients without PNS involvement (P = 0.032,
P =0.044, P = 0.029, respectively). In addition, patients
with PNS involvement had statistically higher rates of

ILD and joint involvement than (P < 0.001 and P < 0.001,
respectively) [Table 4]. In comparison between groups
according to CNS involvement, patients with CNS involvement
were younger and had shorter disease durations (P = 0.041,
P = 0.027, respectively). Patients with CNS involvement
more frequently had anti-Ro/SS-A positivity and joint
involvement (P = 0.046, P = 0.02, respectively) [Table 4].

Discussion

Our results demonstrated that, out of 199 pSS patients who
had a neurological symptom and were evaluated accordingly,
31.6% had a neurological involvement. The presence of joint
manifestations increased the risk of neurological involvement
tenfold. Anti-Ro/SS-A positivity was found to be more common
in patients with both PNS and CNS involvement than in those
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without. Furthermore, patients with PNS involvement had a
lower C3 and a positive ST. Patients with CNS involvement
were younger, had a shorter disease duration, and had a higher
rate of joint symptoms.

Peripheral nervous system and CNS involvement have been
found in pSS patients with varying prevalence. Central nervous
system involvement has been reported in around 6%—48%
of pSS patients, and PNS involvement in a wide range of
up to 2%—60%.51%2 Tn a previous study, the prevalence of
neurological involvement in individuals with pSS was 19.5%,
whereas the prevalence of CNS involvement was 9.8%.!! In
fact, the prevalence of neurological involvement varies widely
between reports, ranging from 0% to 67.5%. In a previous study
evaluating patients referred to the Neurology and Psychiatry
departments, the presence of neurological involvement was
demonstrated in 67.5% of the patients.!® Clinicians’ levels of
awareness of pSS and neurologic involvement, the ethnicity of
the patients, and diagnostic criteria used for the classification

Table 2: Frequency and types of peripheral and central
nervous system involvements of pSS patients with
neurological symptoms

All patients, =199 (%)

Peripheral nervous system involvement 35(23.8)
Axonal sensorimotor polyneuropathy 16 (10.7)
Axonal sensory polyneuropathy 11(7.4)
Multiple mononeuropathy 1(0.7)
Radiculoneuropathy 4(2.7)
Ganglionopathy 1(0.7)
Chronic inflammatory demyelinating
polyneuropathy 2(1.3)

Central nervous system involvement** 36 (34.2)
Cerebral vasculitis 18 (17.1)
Transverse myelitis 5(4.8)
Multiple sclerosis-like 5(4.8)
Optic neuritis 4(3.8)
Seizures 4(3.8)

*Electroneuromyography of 149 patients is known. **Magnetic
resonance images of 105 patients are known

of pSS, the ambiguous characterization of CNS involvement
may all have contributed to the variations in prevalence rates
in studies. The frequency of neurological involvement in
the patients in our study is similar to other studies. In our
study, the rate of PNS involvement was 23.8%, and the rate
of CNS involvement was 34.2% in patients with pSS who
had neurologic symptoms and were evaluated. Due to our
methodology, our results cannot clearly reflect the prevalence
of pSS-related neurological involvement, yet, rates were
similar to other studies.

In addition to glandular disease, joint symptoms may be seen
in 20%—-60% of pSS patients, and synovitis can be observed
in one-third of these.??! Articular involvement may precede
the onset of pSS in 10%—20% of the cases, but it is concurrent
with the onset of sicca symptoms in most patients.**** Since
joint involvement is an extraglandular manifestation of pSS,
it has been reported to be associated with some other systemic
features of the disease, such as renal involvement, cutaneous
vasculitis, and peripheral neuropathy.?>2¢! Similarly, articular
involvement is associated with the presence of serological
markers such as cryoglobulins, hyperglobulinemia, RF, and
anti-Ro/SSA that characterize patients with extraglandular
manifestations.?”? Rozis et al.?” found that arthralgia occurs
simultaneously with sicca symptoms and was associated
with the presence of anti-Ro/SSA, anti-La/SSB antibodies
in 50% of patients. In our study, we observed that the risk of
neurological involvement was increased tenfold in patients
with articular symptoms. Given that neurological involvement
is more frequent in individuals with anti-Ro/SSA positivity,
there may be a connection between anti-Ro/SSA positivity and
an increased risk of neurological involvement in patients with
joint involvement. Therefore, a detailed neurologic evaluation
should not be neglected in patients presenting with articular
manifestations.

The pathogenic mechanisms of pSS-related neurologic
involvement are not yet well understood. There are different
hypotheses, such as the infiltration of cytokines secreted
by T lymphocytes and dendritic cells, vascular damage

Table 3: Effects of various variables on neurologic involvement with pSS patients in univariate and multivariate logistic

regression analyses

Variables Univariable Multivariable

OR (95% CI) P OR (95% CI) P
Female 4.26 (0.86-21.03) 0.075 4.31(0.89-20.76) 0.068
Xerophthalmia 1.75(0.30-10.01) 0.530 -
Positive Schirmer’s test 1.79 (0.58-5.53) 0.310 -
Interstitial lung disease 1.31(0.35-4.79) 0.683 -
Articular involvement 9.63 (3.90-23.75) <0.0001 10.01 (4.18-23.97) <0.0001
Lymphadenopathy 0.81 (0.26-2.57) 0.725 -
Positive anti-Ro/SS-A 2.14 (0.89-5.15) 0.087 2.06 (0.99-4.31) 0.053
Positive anti-La/SS-B 0.82 (0.35-1.97) 0.669 -
Low C3 2.50 (0.79-7.89) 0.118 -
Anaemia 2.00 (0.78-5.09) 0.145 2.15(0.88-5.24) 0.091

OR: Odds ratio, CI: confidence interval
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Table 4: Comparison of clinical and immunological features of pSS patients according to neurological involvement

subgroups without peripheral and central neurological involvement

Without PNS With PNS P* Without CNS With CNS P**
involvement, involvement, involvement, involvement,
n:114 n:35 n:69 n:36
Female, n (%) 110 (96.5) 33 (94.3) 0.562 66 (95.7) 32 (88.9) 0.187
Age, years, mean (SD) 53.3(10.3) 57.2(13.08) 0.067 55.1(11.69) 49.8 (13.64) 0.041
Age of diagnosis, years, mean (SD) 48.3(9.9) 51.6 (13.1) 0.118 48.9 (11.73) 44.5 (13.46) 0.092
Disease duration, months, median (IQR) 48 (72) 60 (66) 0.647 60 (80) 49 (54) 0.027
Xerostomia, n (%) 112 (98.2) 34 (97.1) 0.685 67 (97.1) 35(97.2) 0.972
Xerophthalmia, n (%) 104 (91.2) 35 (100) 0.070 63 (91.3) 34 (94.4) 0.565
Parotid enlargement, n (%) 544 2(5.7) 0.745 4(5.8) 4(11.1) 0.441
Positive Schirmer’s test, n (%) 94 (82.5) 34 (97.1) 0.029 54 (78.3) 31 (86.1) 0.331
Positive salivary gland biopsy, n (%)*** 104 (91.2) 33 (94.3) 0.561 59 (85.5) 30 (83.3) 0.730
Interstitial lung disease, n (%) 2 (1.8) 8(22.9) <0.001 4(5.8) 4 (11.1) 0.441
Renal involvement, n (%) 1(0.9) 1(2.9) 0.416 2(2.9) 0 0.545
Articular involvement, n (%) 53 (46.5) 31 (88.6) <0.001 36 (52.2) 30 (83.3) 0.02
Lymphadenopathy, 7 (%) 10 (8.8) 7 (20.0) 0.068 8 (11.6) 5(13.9) 0.735
Lymphoma, n (%) 1(0.9) 1(2.9) 0.416 1(1.4) 0 1
Medical treatments for Sjogren syndrome, 7 (%)
Hydroxychloroquine 111 (97.4) 33 (94.3) 0.335 66 (95.7) 34 (94.4) 1
Methotrexate 14 (12.3) 5(14.3) 0.756 7 (10.1) 3(8.3) 1
Azathioprine 6(5.3) 8(22.9) 0.002 4(5.8) 7(19.4) 0.30
Mycophenolate mofetil 1(0.9) 5(14.3) 0.003 2(2.9) 0 0.545
Cyclophosphamide 1(0.9) 4(11.4) 0.011 0 5(13.9) 0.04
Rituximab 0 5(14.3) 0.001 2(2.9) 2 (5.6) 0.608
Intravenous immunoglobulin G 3(2.6) 6(17.1) 0.006 2(2.9) 7(19.4) 0.07
Corticosteroid 50 (43.9) 24 (68.6) 0.011 31(44.9) 21(58.3) 0.192
Positive ANA, n (%) 89 (78.1) 31 (88.6) 0.170 57 (82.6) 31 (86.1) 0.644
Positive anti-Ro/SS-A, n (%) 65 (57) 27 (77.1) 0.032 39 (56.5) 27 (75.0) 0.046
Positive anti-La/SS-B, n (%) 35(30.7) 15 (42.9) 0.183 18 (26.1) 12 (33.3) 0.435
Rheumatoid factor, median (IQR) 9.7 (13) 10 (15) 0.688 9(8) 10 (16) 0.228
Low C3, n (%) 7 (6.1) 6(17.1) 0.044 9 (13) 7(19.4) 0.386
Low C4, n (%) 3(2.6) 2(5.7) 0.335 0 1(2.8) 0.343
Hypocomplementemia, 7 (%) 8(7.0) 6(17.1) 0.073 12 (17.4) 7(19.4) 0.795
Anaemia, 1 (%) 10 (8.8) 11 (31.4) 0.001 10 (14.5) 4 (11.1) 0.628
Leukopenia, n (%) 13 (11.4) 4(11.4) 1.0 3(4.3) 6 (16.7) 0.060
Thrombocytopenia, n (%) 2(1.8) 2(5.7) 0.235 1(1.4) 0 1
IgG, median (IQR) 12.6 (3) 12.8 (5) 0.734 12.3 (4) 12.6 (4) 0.519
Hypogammaglobulinemia, n (%) 1(0.9) 1(2.9) 0.416 1(1.4) 0 1
Hypergammaglobulinemia, 7 (%) 17 (14.9) 7 (20.0) 0.474 12 (17.4) 5(13.9) 0.783

PNS: Peripheral neurological involvement, CNS: central neurological involvement, ANA: Antinuclear antibody, IgG: Immunoglobulin G, C3: complement
3, C4: complement 4. *Comparison of patients with and without peripheral nervous system. **Comparison of patients with and without central nervous

system. *** Salivary gland biopsy of 172 patients is known

mediated by autoantibodies, and ischemia due to small vessel
vasculitis.*® In particular, autoantibodies are predicted to play
a role in neuropathic processes, both directly to the nerve
and indirectly via vascular injury.®!! Several clinical studies
have found differences in autoantibody (such as anti-SSA and
anti-SSB) between pSS patients with and without neurological
involvement. Anti-SSA antibodies, in particular, are thought to
have a role in mediating and accelerating vascular damage.’”
It has been reported that anti-Ro/SSA positivity increases the
risk of axonal neuropathy.l'™ In the study of Fan et al.,?! the
presence and titre of anti-La/SSB antibodies were found to be
lower in patients with neurological involvement compared to

those without, while CNS and neurological involvement were
associated with high titres of anti-Ro/SSA. In our study, the
anti-Ro/SSA positivity rate was statistically higher in patients
with both PNS and CNS involvement compared to those without
neurologic involvement. There was no association seen between
anti-La/SSB positivity and neurological involvement. Our
findings support the hypothesis that anti-SSA antibodies play a
role in the pathophysiology of neurological involvement in pSS
and suggest that anti-SSA positive patients should be carefully
monitored for the development of neurological manifestations.

The complement system is a crucial component of innate
immunity, and the C3 complement is the system’s core
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molecule.?¥ Few studies have shown that low serum C3 levels
correlate with extraglandular manifestations such as vasculitis,
interstitial lung disease, and disease activity.***" Ye et al.*®
demonstrated that low blood C3 levels are an independent
risk factor for neurological involvement in both pSS and
sSS patients under the age of 50 and that it can be a good
immunological predictor of neurological complications. In
our study, low serum C3 levels, which indicate overactivation
and consumption of the complement system, were found to
be especially associated with patients with PNS involvement.
These findings support the immunological role of the
complement system in neuronal damage and suggest that the
C3 level maybe useful to predict PNS involvement.

A significant subset of pSS patients may present with
neurological signs without sicca symptoms. It is important
to identify these patients and prevent delays in diagnosis.
Therefore, the evaluation of sicca symptoms together with
functional tests such as the objective, noninvasive ST is
extremely important for the diagnosis of pSS. In studies, ST
positivity was found in 56-89% of patients with pSS-related
neuropathies.’” In our study, ST was positive in 97.1% of
patients with PNS, which was statistically greater than in
patients without. These findings highlight the importance of
completing the ST in suspicious patients, even if they do not
have any dry eye symptoms, and suggest that there may bea
relationship between xerophthalmia and PNS involvement.

Neurologic manifestations may precede or follow the diagnosis
of pSS. Accordingly, it has been reported that the neurological
symptoms may appear 4 years before the diagnosis of pSS in
25%—60% of patients and 68 years after the diagnosis of pSS in
the remaining individuals.”! The study indicated that when sicca
symptoms were present during neurological involvement, the
time between the beginning of neurological symptoms and the
diagnosis of pSS was considerably shorter."! In our study, patients
with CNS involvement were younger and had a shorter disease
duration. At the same time, although these patients had a shorter
disease duration, they had an increased rate of joint involvement.

In case of severe neurological manifestations, prompt
diagnosis and adequate treatment are crucial. Yet, there is no
clear guideline for the treatment of pSS-related neurological
involvement. In emergent conditions, high-dose pulse CS
therapy is considered to be the primary line of treatment.
AZA and MMF treatments are used in maintenance therapy
in patients with both PNS and CNS involvement.!"
Cyclophosphamide and RTX use should be considered in
severe PNS involvements such as mononeuritis multiplex
and progressive CNS involvement.**? In addition, PNS
involvements like axonal sensory/sensorimotor neuropathy and
sensory ataxic neuropathy may benefit from IVIg therapy. !
In our study, it was found that patients with neurological
involvement needed more CS, AZA, MMF, CTX, RTX, and
IVIG therapies than patients without neurological involvement.

Our study had some limitations. Firstly, the retrospective and
cross-sectional design of our study and the small sample size

limited accurate assumptions that may have been provided by
long-term prospective follow-up. Second, because the patients
with symptoms are investigated in terms of neurological
involvement and imaging modalities are used, individuals with
no or few symptoms were probably overlooked. In addition,
another limitation of our study is that we did not evaluate pSS
patients with evoked potential tests. Likewise, it is possible
that small fiber neuropathy was also often overlooked since
asymptomatic individuals were not evaluated with skin biopsies.
Therefore, determining the true prevalence of neurological
involvement in patients with pSS with our study was improbable.

In conclusion, neurological involvement in patients with pSS is
an important issue that should be carefully evaluated. Our results
demonstrated that in patients with neurological involvement,
anti-SSA positivity, a low C3 level and ST positivity were more
frequent. The presence of articular manifestations increased
the risk of neurologic involvement tenfold. This conclusion,
however, should be validated in larger cohort studies and looked
into for biomarkers of neurological involvement.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Moreira I, Teixeira F, Martins Silva A, Vasconcelos C, Farinha F,
Santos E. Frequent involvement of central nervous system in primary
Sjogren syndrome. Rheumatol Int 2015;35:289-94.

2. Baldini C, Pepe P, Quartuccio L, Priori R, Bartoloni E, Alunno A,
et al. Primary Sjogren’s syndrome as a multi-organ disease: Impact
of the serological profile on the clinical presentation of the disease in
a large cohort of Italian patients. Rheumatology (Oxford, England)
2014;53:839-44.

3. Brito-Zerdén P, Acar-Denizli N, Ng WF, Zeher M, Rasmussen A, Mandl T,
et al. How immunological profile drives clinical phenotype of primary
Sjogren’s syndrome at diagnosis: Analysis of 10,500 patients (Sjogren
Big Data Project). Clin Exp Rheumatol 2018;36(Suppl 112):102-12.

4. Kassan SS, Moutsopoulos HM. Clinical manifestations and early
diagnosis of Sjogren syndrome. Arch Intern Med 2004;164:1275-84.

5. Fauchais AL, Magy L, Vidal E. Central and peripheral neurological
complications of primary Sjogren’s syndrome. Presse Med (Paris,
France: 1983) 2012;41:e485-93.

6. Lafitte C, Amoura Z, Cacoub P, Pradat-Diehl P, Picq C, Salachas F, et al.
Neurological complications of primary Sjogren’s syndrome. J Neurol
2001;248:577-84.

7. Mellgren SI, Conn DL, Stevens JC, Dyck PJ. Peripheral neuropathy in
primary Sjogren’s syndrome. Neurology 1989;39:390-4.

8. Morreale M, Marchione P, Giacomini P, Pontecorvo S, Marianetti M,
Vento C, et al. Neurological involvement in primary Sjégren syndrome:
A focus on central nervous system. PLoS One 2014;9:e84605.

9. Geransson LG, Herigstad A, Tjensvoll AB, Harboe E, Mellgren SI,
Omdal R. Peripheral neuropathy in primary sjogren syndrome:
A population-based study. Arch Neurol 2006;63:1612-5.

10. Delalande S, de Seze J, Fauchais AL, Hachulla E, Stojkovic T, Ferriby D,
et al. Neurologic manifestations in primary Sjogren syndrome: A study
of 82 patients. Medicine (Baltimore) 2004;83:280-91.

11. Vitali C, Bombardieri S, Jonsson R, Moutsopoulos HM, Alexander EL,
Carsons SE, et al. Classification criteria for Sjogren’s syndrome:
A revised version of the European criteria proposed by the
American-European Consensus Group. Ann Rheum Dis 2002;61:554-8.

12. Alexander EL, Provost TT, Stevens MB, Alexander GE. Neurologic

-Annals of Indian Academy of Neurology | Volume 26 | Issue 4 | July-August 2023 429




20.

21.

22.

23.

24.

25.

26.

27.

28.

. Ramos-Casals

Konak, et al.: Neurological involvement in patients with pSS

complications of primary Sjogren’s syndrome. Medicine (Baltimore)
1982;61:247-57.
M, Solans R, Rosas J, Camps MT, Gil A,
Del Pino-Montes J, et al. Primary Sjogren syndrome in Spain: Clinical
and immunologic expression in 1010 patients. Medicine (Baltimore)
2008;87:210-9.

. Moll JW, Markusse HM, Pijnenburg JJ, Vecht CJ, Henzen-Logmans SC.

Antineuronal antibodies in patients with neurologic complications of
primary Sjogren’s syndrome. Neurology 1993;43:2574-81.

. Perzynska-Mazan J, Maslinska M, Gasik R. Neurophysiological features

of peripheral nervous system involvement and immunological profile of
patients with primary Sjogren syndrome. J Rheumatol 2020;47:1661-7.

. Shiboski CH, Shiboski SC, Seror R, Criswell LA, Labetoulle M,

Lietman TM, et al. 2016 American College of Rheumatology/European
League Against Rheumatism classification criteria for primary Sjogren’s
syndrome: A consensus and data-driven methodology involving three
international patient cohorts. Ann Rheum Dis 2017;76:9-16.

. Seror R, Ravaud P, Bowman SJ, Baron G, Tzioufas A, Theander E,

et al. EULAR Sjogren’s syndrome disease activity index: Development
of a consensus systemic disease activity index for primary Sjogren’s
syndrome. Ann Rheum Dis 2010;69:1103-9.

. Andonopoulos AP, Lagos G, Drosos AA, Moutsopoulos HM. The

spectrum of neurological involvement in Sjogren’s syndrome. Br J
Rheumatol 1990;29:21-3.

. Govoni M, Bajocchi G, Rizzo N, Tola MR, Caniatti L, Tugnoli V, ef al.

Neurological involvement in primary Sjogren’s syndrome: Clinical and
instrumental evaluation in a cohort of Italian patients. Clin Rheumatol
1999;18:299-303.

Mauch E, Volk C, Kratzsch G, Krapf H, Kornhuber HH, Laufen H, ef al.
Neurological and neuropsychiatric dysfunction in primary Sjogren’s
syndrome. Acta Neurol Scand 1994;89:31-5.

Fan G, Dai F, Chen S, Sun Y, Qian H, Yang G, et al. Neurological
involvement in patients with primary Sjogren’s syndrome. J Clin
Rheumatol 2021;27:50-5.

Castro-Poltronieri A, Alarcon-Segovia D. Articular manifestations of
primary Sjogren’s syndrome. J Rheumatol 1983;10:485-8.

Pavlidis NA, Karsh J, Moutsopoulos HM. The clinical picture of primary
Sjogren’s syndrome: A retrospective study. J Rheumatol 1982;9:685-90.
Pease CT, Shattles W, Barrett NK, Maini RN. The arthropathy of
Sjogren’s syndrome. Br J Rheumatol 1993;32:609-13.

Fauchais AL, Ouattara B, Gondran G, Lalloué F, Petit D, Ly K, et al.
Articular manifestations in primary Sjogren’s syndrome: Clinical
significance and prognosis of 188 patients. Rheumatology (Oxford,
England) 2010;49:1164-72.

Ramos-Casals M, Anaya JM, Garcia-Carrasco M, Rosas J,
Bové A, Claver G, et al. Cutaneous vasculitis in primary Sjogren
syndrome: Classification and clinical significance of 52 patients.
Medicine (Baltimore) 2004;83:96-106.

Garcia-Carrasco M, Cervera R, Rosas J, Ramos-Casals M, Morla R,
Siso A, et al. Primary Sjogren’s syndrome in the elderly: Clinical and
immunological characteristics. Lupus 1999;8:20-3.

Ramos-Casals M, Cervera R, Yagiie J, Garcia-Carrasco M, Trejo O,
Jiménez S, et al. Cryoglobulinemia in primary Sjogren’s syndrome:
Prevalence and clinical characteristics in a series of 115 patients. Semin

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Arthritis Rheum 1998;28:200-5.

Rozis M, Vlamis J, Vasiliadis E, Mavragani C, Pneumaticos S,
Evangelopoulos DS. Musculoskeletal manifestations in Sjogren’s
syndrome: An orthopedic point of view. J Clin Med 2021;10:1574.
Tobon GJ, Pers JO, Devauchelle-Pensec V, Youinou P. Neurological
disorders in primary Sjogren’s syndrome. Autoimmune Dis
2012;2012:645967.

Waterman SA, Gordon TP, Rischmueller M. Inhibitory effects of
muscarinic receptor autoantibodies on parasympathetic neurotransmission
in Sjogren’s syndrome. Arthritis Rheum 2000;43:1647-54.

Alexander EL, Ranzenbach MR, Kumar AJ, Kozachuk WE,
Rosenbaum AE, Patronas N, et al. Anti-Ro (SS-A) autoantibodies in
central nervous system disease associated with Sjogren’s syndrome
(CNS-SS): Clinical, neuroimaging, and angiographic correlates.
Neurology 1994;44:899-908.

Ricklin D, Hajishengallis G, Yang K, Lambris JD. Complement:
A key system for immune surveillance and homeostasis. Nat Immunol
2010;11:785-97.

Jordan-Gonzalez P, Gago-Pifiero R, Vazquez-Sanabria I, Pérez-Rios N,
Vila LM. Factors associated with disease damage in Puerto Ricans
with primary Sjogren syndrome. J Clin Rheumatol 2020;26 (7S
Suppl 2):S101-5.

Garcia-Carrasco M, Mendoza-Pinto C, Jiménez-Hernandez C,
Jiménez-Hernandez M, Nava-Zavala A, Riebeling C. Serologic features
of primary Sjogren’s syndrome: Clinical and prognostic correlation. Int
J Clin Rheumatol 2012;7:651-9.

Ramos-Casals M, Brito-Zeron P, Solans R, Camps MT, Casanovas A,
Sopena B, et al. Systemic involvement in primary Sjogren’s syndrome
evaluated by the EULAR-SS disease activity index: Analysis of
921 Spanish patients (GEAS-SS Registry). Rheumatology (Oxford,
England) 2014;53:321-31.

Jordan-Gonzalez P, Gago-Pifiero R, Varela-Rosario N, Pérez-Rios N,
Vila LM. Characterization of a subset of patients with primary Sjogren’s
syndrome initially presenting with C3 or C4 hypocomplementemia. Eur
J Rheumatol 2020;7:112-7.

Ye W, Chen S, Huang X, Qin W, Zhang T, Zhu X, et al. Clinical features
and risk factors of neurological involvement in Sjogren’s syndrome.
BMC Neurosci 2018;19:26.

Grant 1A, Hunder GG, Homburger HA, Dyck PJ. Peripheral neuropathy
associated with sicca complex. Neurology 1997;48:855-62.

McCoy SS, Baer AN. Neurological complications of Sjogren’s
syndrome: Diagnosis and management. Curr Treatm Opt Rheumatol
2017;3:275-88.

Schaublin GA, Michet CJ Jr, Dyck PJ, Burns TM. An update on the
classification and treatment of vasculitic neuropathy. Lancet Neurol
2005;4:853-65.

Mekinian A, Ravaud P, Larroche C, Hachulla E, Gombert B,
Blanchard-Delaunay C, et al. Rituximab in central nervous system
manifestations of patients with primary Sjégren’s syndrome: Results
from the AIR registry. Clin Exp Rheumatol 2012;30:208-12.

Rist S, Sellam J, Hachulla E, Sordet C, Puéchal X, Hatron PY, et al.
Experience of intravenous immunoglobulin therapy in neuropathy
associated with primary Sjogren’s syndrome: A national multicentric
retrospective study. Arthritis Care Res (Hoboken) 2011;63:1339-44.

Annals of Indian Academy of Neurology | Volume 26 | Issue 4 | July-August 2023 -




Supplementary Table: ACR/EULAR Classification Criteria
for Primary Sjogren Syndrome

ltem Weight/Score
Labial salivary gland with focal lymphocytic 3
sialadenitis and focus score of >1foci/4 mm?

Anti-SS-A/Ro positive 3

Ocular Staining Score >5
(or Van Bijsterveld score >4) in at least one eye

Schirmer’s test <5 mm/5 min in at least one eye 1
Unstimulated whole saliva flow rate <0.1 ml/min 1

After controlling the inclusion criteria (dry eyes and/or mouth for at

least 3 months without other explanation) and exclusion criteria, the
classification criteria can be used. The diagnosis of SjS is confirmed when
>4 points of the classification criteria are reached



