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Abstract

Objectives: Articular manifestations have been reported in 19.3%-53.5% of patients with primary Sjogren’s syndrome.
Our aim was to profile the clinical characteristics of Chinese patients with primary Sjogren’s syndrome who presented with
articular manifestations at the time of initial treatment.

Methods: We conducted a retrospective study of 129 primary Sjogren’s syndrome patients admitted to the second
Affiliated Hospital of Dalian Medical University between April 2016 and December 2021 for initial treatment. Clinical and
serological features, extra-articular involvement, and initial treatment were compared between primary Sjogren’s syndrome
patients with and without articular manifestations.

Results: Fifty-seven (44.2%) primary Sjogren’s syndrome patients had articular manifestations (mean age at diagnosis:
53.4years), of which 42 (73.7%) presented with symmetrical distribution, 21 (36.8%) patients had rheumatoid factor
positivity, and 11 (20.0%) patients had anti-cyclic citrullinated peptide antibodies positivity (mean 6.8RU/mL); imaging
examinations showed no signs of structural damage in these patients. The presence of articular manifestations showed
positive correlation with anti-cyclic citrullinated peptide antibody level (odds ratio (OR) 1.01, 95% confidence interval
(CI): 1.00-1.02; p=0.049), C-reactive protein level (OR 1.15, 95% CI: 1.10-1.20; p=0.000), and European League Against
Rheumatism Sjogren syndrome disease activity index scores (OR .18, 95% CI: I.11-1.25; p=0.000). Ninety (69.8%) primary
Sjogren’s syndrome patients received hydroxychloroquine therapy. Hydroxychloroquine treatment was significantly less
frequently used in articular manifestation patients (35 (70.0%) vs 55 (85.9%); p=0.038).

Conclusions: Symmetrical polyarthritis was the most common clinical manifestation of primary Sjogren’s syndrome patients
with articular manifestations in this cohort. Articular manifestations were associated with higher prevalence of C-reactive
protein level, and European League Against Rheumatism Sjogren syndrome disease activity index score.
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Introduction are usually no bone erosions during the course of pSS.* In a
previous study, AMs showed a significant association with
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knowledge, the clinical features of Chinese patients with
pSS who present with joint involvement at the time of initial
treatment are not well characterized in the contemporary lit-
erature. Therefore, the objective of this study was to describe
the demographic, clinical, serological features, and systemic
involvement in a cohort of Chinese patients with pSS who
had AMs at the time of initial treatment.

Patients and methods

Study population

All patients qualified for the 2016 American College of
Rheumatology and the FEuropean League Against
Rheumatism (EULAR) Classification Criteria for pSS.
Patients with any of the following conditions were excluded:
secondary Sjogren syndrome; inflammatory arthritis (gout);
history of head and neck radiotherapy; active hepatitis C
virus infection; acquired immunodeficiency syndrome, sar-
coidosis; amyloidosis, graft versus host disease, and 1gG4-
related disease.” Patients were classified as having AMs if
they had arthralgia and/or synovitis in the early stage of dis-
ease or during the course. Arthralgia was defined as presence
of joint pain mainly based on patients’ self-reported symp-
toms. Synovitis was assessed based on the 28-joint count
used for assessment of rheumatoid arthritis and clinical
examination by the same rheumatologist and ultrasound
technologist. Arthralgia or synovitis due to other causes,
such as osteoarthritis, infectious, metabolic, rheumatoid
arthritis, psychiatric conditions, cancer, medications, and
trauma, was excluded. Patients with pSS without arthralgia
or arthritis at the time of initial treatment during the same
period were used as the control group.

This retrospective study involving human participants
was in accordance with the ethical standards of the institu-
tional and national research committee and with the Helsinki
Declaration. The Human Investigation Committee (IRB) of
the second Affiliated Hospital of Dalian Medical University
approved this study (No. 270). The requirement for written
informed consent of patients was provided.

Data collection

Data pertaining to the following variables were recorded
from the medical charts: sex, age at diagnosis, xerostomia
and xerophthalmia subjective symptoms and objective
examinations, extra-AMs including constitutional symp-
toms, lymphadenopathy and lymphoma, glandular, cutane-
ous, pulmonary, renal, muscular, and neurological
involvement. Articular and other pSS manifestations at the
time of initial treatment were recorded. Systemic involve-
ment was defined according to the EULAR Sjogren syn-
drome disease activity index (ESSDAI). Disease activity
was assessed using ESSDALI at the initial treatment; the total
score ranges from 0 to 123 points.®

Laboratory data were collected at the time of hospitaliza-
tion, including routine blood tests, liver function, anti-
nuclear antibodies, extractable nuclear antibodies,
rheumatoid factor (RF), anti-CCP antibodies, immunoglobu-
lin G (IgG), complement, erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) levels. Imaging exami-
nations were performed on patients with positive anti-CCP
antibodies. Radiological findings were recorded, especially
the presence of erosions.

Statistical analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) for Windows version
25. Normally distributed continuous variables were pre-
sented as mean = standard deviation (SD), and the between-
group differences were assessed using the Student’s #-test.
Continuous variables with non-normal distribution were pre-
sented as median (interquartile range), and between-group
differences were assessed using the Mann—Whitney test.
Categorical variables are presented as frequency (percent-
age) and analyzed using Fisher’s exact test or the Chi-
squared test. Variables with statistically significant
differences and other factors that may affect the occurrence
of AMs observed in clinical practice were further analyzed
by multivariate logistic regression analysis. p-values <0.05
were considered indicative of statistical significance.

Results

pSS patients with AMs

We conducted an observational retrospective study of 129
pSS patients who were admitted to the second Affiliated
Hospital of Dalian Medical University between April 2016
and December 2021 at the time of initial treatment. The
baseline characteristics of patients are summarized in Table
1. During the study reference period, the majority of patients
with AMs were female (98.2%), with a mean age at diagno-
sis of 53.4years. Subjective xerophthalmia and xerostomia
were present in 39 (68.4%) and 46 (80.7%) patients, respec-
tively. Objective tests for ocular dryness (including Schirmer
test and ocular staining) were positive in 82% of patients. A
focus score of =1 foci/4 mm? and abnormal tests of salivary
function were observed in 22 (68.8%) patients. Systemic
involvement was detected in 35 (61.4%) patients. The mean
ESSDAI was 8.3.

AMs preceded the onset of sicca symptoms in 24 (42.1%)
patients; in 13 (22.8%) patients, AMs occurred simultane-
ously with the onset of sicca symptoms, and in 20 patients
(35.1%), articular symptoms appeared after sicca symptoms.
The distribution of AMs in our cohort was as follows: all
patients suffered from recurrent arthralgia, polyarticular in
52 patients (91.2%), and oligoarticular in 5 patients (8.8%).
Forty-two patients (73.7%) presented with symmetrical
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Table |I. Characteristics of pSS patients with or without articular manifestations.

Features Articular manifestations (n=>57) No articular manifestations (n=72) p-Value
Demographic characteristics
Age at diagnosis (mean = SD years) 534=11.0 507119 0.421
Sex, female, n (%) 56 (98.2%) 70 (97.2%) 1.000
Xerostomia
Subjective, n (%) 46 (80.7%) 68 (94.4%) 0.016
Objective, n (%) 22 (68.8%) 25 (92.6%) 0.023
Xerophthalmia
Subjective, n (%) 39 (68.4%) 64 (88.9%) 0.004
Objective, n (%) 41 (82.0%) 57 (95.0%) 0.029
Constitutional symptoms, n (%) 10 (17.5%) 4 (5.6%) 0.03
Lymphadenopathy, n (%) 7 (25.9%) 9 (28.1%) 0.85
Lymphoma, n (%) 0 (0.0%) 0 (0.0%) —
Glandular involvement, n (%) 5 (8.8%) 10 (13.9%) 0.368
Cutaneous vasculitis, n (%) 10(18.9%) 3 (42%) 0.008
Pulmonary, n (%) 6 (10.5%) 9 (12.5%) 0.728
Renal, n (%) 8 (14.0%) 10 (13.9%) 0.981
Myositis, n (%) 2 (6.1%) 0 (0.0%) 0.18
Nervous system involvement, n (%) 0 (0.0%) 0 (0.0%) —
Hematological involvement, n (%) 24 (42.1%) 26 (36.1%) 0.488
Neutrophils (X 107/L) 29*14 2711 0.333
Lymphocytes (X 10°/L) 1.5+0.5 1.6-0.6 0.379
Hemoglobin (g/L) 1248 £ 12.9 124.5 £ [2.1 0.894
Platelets (X 10%/L) 211.6 625 205.2£60.2 0.562
Immunological data
ESR (>20mm/h), n (%) 20 (35.7%) 28 (39.4%) 0.668
CRP (>10pg/mL), n (%) 7 (12.3%) I (1.5%) 0.024
SSa, n (%) 43 (75.4%) 62 (86.1%) 0.122
SSb, n (%) 19 (33.3%) 23 (31.9%) 0.867
Immunoglobulin G (g/L) 17459 177+54 0.723
Low C3 levels (<90mg/dL), n (%) I (21.6%) 24 (36.4%) 0.083
Low C4 levels (<10mg/dL), n (%) 2 (3.9%) 2 (3.0%) 1.000
RF positive, n (%) 21 (36.8%) 24 (35.8%) 0.906
Anti-CCP antibodies positive, n (%) 11 (20.0%) 4 (6.0%) 0.019
Number of systemic involvements, n (%) 35 (61.4%) 27 (37.5%) 0.007
ESSDAI 83x6.0 3737 0.000
Use of DMARDs
Methotrexate, n (%) | (2.0%) 0 (0.0%) 0.439
Leflunomide, n (%) 21 (42.0%) 17 (26.6%) 0.083
Hydroxychloroquine, n (%) 35 (70.0%) 55 (85.9%) 0.038

ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; RF: rheumatoid factor; CCP: cyclic citrullinated peptide; ESSDAI: EULAR Sjogren syn-

drome disease activity index; DMARD:s: disease modifying antirheumatic drugs.

distribution of AMs. Forty-five patients had AMs in small
joints of the hands. In sixteen patients, wrists were involved.
Twenty-two patients had knee involvement, and five had
ankle involvement.

Abnormal elevated ESR and CRP levels were observed in
20 (35.7%) and 7 (12.3%) patients, respectively. Conversely,
11 patients had below-normal levels of C3, and 2 patients
had below-normal levels of C4. The mean immunoglobulin
G was 17.4g/L. SSa and SSb positivity was observed in 43
(75.4%) and 19 (33.3%) patients, respectively. Twenty-one
(36.8%) patients had RF positivity, and 11 (20.0%) patients

had anti-CCP antibodies positivity (mean: 6.8 RU/mL).
Among these patients who had undergone X-ray (n=1),
ultrasound (n=3), or magnetic resonance imaging (MRI)
(n=7) showed no signs of structural damage in the involved
joints.

Comparison of pSS with and without AMs

During the study reference period, we identified 72 pSS
patients without AMs, which were compared to pSS patients
with AMs, as the control group. The characteristics of
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Table 2. Binary logistic regression analysis of risk factors in pSS patients with articular manifestations.

Variables Regression coefficient Standard error Wald p-value OR 95% ClI

Anti-CCP antibody 0.0l 0.0l 3.87 0.049 1.01 1.00, 1.02
CRP 0.14 0.02 42.22 0.000 I.15 1.10, 1.20
ESSDAI 0.16 0.03 26.60 0.000 .18 I.11, 125

patients with and without AMs are summarized in Table 1.
Subjective and objective xerophthalmia and xerostomia
were more frequent in patients without AMs. A significantly
greater proportion of patients with AMs had constitutional
symptoms and cutaneous vasculitis compared to those with-
out AMs (17.5% vs 5.6%, p=0.030; 18.9% vs 4.2%,
p=0.008;). Systemic involvement was also more frequent in
patients with AMs (35 (61.4%) vs 27 (37.5%), p=0.007).
The frequency of immunological markers at inclusion were
as follows: Patients with AMs had more frequently elevated
CRP (12.3% vs 1.5%, p=0.024) and a significantly higher
anti-CCP antibodies positivity rate (20.0% vs 6.0%,
»=0.019). Patients with AMs had significantly higher
ESSDALI score compared to patients without AMs (8.3 vs
3.7, p<<0.000). There were no significant between-group
differences with respect to ESR, immunoglobulin G, com-
plement levels, RF, SSa, and SSb positivity.

Logistic regression analysis is summarized in Table 2,
anti-CCP antibody level (odds ratio (OR) 1.01 95% confi-
dence interval (CI): 1.00-1.02; p=0.049], CRP level (OR
1.15, 95% CI: 1.10-1.20; p=0.000) and ESSDAI score (OR
1.18, 95% CI: 1.11-1.25; p=0.000) showed a significant
positive correlation with AMs in pSS patients.

Treatment with DMARDs

The use of disease modifying antirheumatic drugs
(DMARDs) at the time of inclusion in the cohort was
recorded (Table 1). There were no significant differences
between AM and non-AM patients with respect to the use of
methotrexate or leflunomide. Only hydroxychloroquine
(HCQ) treatment was less frequently used in AM patients
(35 (70.0%) vs 55 (85.9%); p=0.038).

Discussion

Clinical studies of pSS have predominantly focused on glan-
dular involvement and involvement of important organs. To
the best of our knowledge, this is the first study to describe
the demographic, clinical, serological features, and systemic
involvement of pSS patients who present with AMs at the
time of initial treatment. Most patients presented with
peripheral symmetric polyarthritis. Patients with AMs had a
higher frequency of constitutional symptoms, cutaneous vas-
culitis, and systemic involvement at presentation and had
significantly higher ESSDAI score. Despite a higher fre-
quency of elevated CRP levels and anti-CCP antibody

positivity, no structural destruction was observed in patients
with AMs by imaging examination.

In this study, 44.2% of the 129 patients with pSS had
AMs. This is consistent with previous studies in which the
reported prevalence of AMs in pSS patients ranged from
19.3 to 53.5%.>'° In our cohort, small joints, especially
hands, were the most frequent sites, which often showed
predominantly symmetric involvement. In previous studies,
AMs often occurred prior to the onset of sicca symptoms.?
Indeed, AMs preceded sicca symptoms in 42.1% of the
patients in our cohort. The metacarpophalangeal and proxi-
mal interphalangeal joints were the most commonly
involved sites, but wrist, knee, and ankle can be affected as
well. Patients with pSS with AM at onset were also sus-
pected to be cases of SS secondary to rheumatoid arthritis,
except for patients who underwent serological and imaging
examinations.

Compared with patients without AMs, patients with AMs
presented more frequently with constitutional symptoms,
cutaneous vasculitis, and systemic involvement, which
might be a sign of B-Cell activation.!" Rituximab may be
considered a therapeutic option for pSS patients with sys-
temic manifestations, including vasculitis, inflammatory
arthritis, and pulmonary disease.'? Patients with AMs also
had significantly higher ESSDAI score, pointing to greater
disease activity than patients without AMs. On one hand,
AMs which may affect the quality of life of patients are part
of ESSDAI value. On the other hand, differences in ESSDAI
scores between the two groups were difficult to explain by
AMs alone. As mentioned in our article, extra-AMs such as
constitutional symptoms, cutaneous vasculitis, and systemic
involvement were also related to the ESSDAI score.®

Logistic regression analysis showed that elevated CRP
level, a well-known proinflammatory biomarker, may be
associated with AMs. Previous studies suggest that CRP may
not only be a systemic marker but also an inflammation
mediator. Studies have shown that CRP mediates inflamma-
tory responses and plays an important role in inflammatory
processes, including the complement pathway, apoptosis,
phagocytosis, nitric oxide release, and the production of
cytokines (particularly interleukin-6 and tumor necrosis
factor-a).”* In addition, CRP has recently received much
attention as a potential therapeutic target to prevent the for-
mation of inflammatory cascades, suggesting that CRP-
targeted therapy could be used as a promising treatment to
prevent proinflammatory amplification in rheumatic
disease.'*
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In our study, patients with positive anti-CCP antibodies
appeared to be more likely to have AMs, which is consistent
with a previous study.!® It could be argued that patients with
positive anti-CCP antibodies suffer from SS secondary to
rheumatoid arthritis (RA). A follow-up study of anti-CCP anti-
body-positive patients with pSS showed that patients with
more frequent lung involvement were more likely to progress
to RA, which indicated the need for radiological monitoring of
these patients for early detection of erosive changes.!® The
anti-CCP antibody positivity rate in our cohort was 14%,
which is comparable to that observed in previous studies on
pSS. Patients who were positive for anti-CCP antibodies
underwent imaging examination at inclusion, including X-ray,
ultrasound, or MRI, and no structural damage was found.

The treatment of pSS patients with AMs is mainly based
on the experience of treating rheumatoid arthritis and sys-
temic lupus erythematosus. Hydroxychloroquine, which has
been reported to be effective in retrospective and open-label
studies,'” is the basic drug for the treatment of Sjogren’s syn-
drome, especially for patients without AMs. Methotrexate
and leflunomide are more likely to be used for the treatment
of pSS patients with AMs. '8

Some limitations of our study should be considered while
interpreting the results. The retrospective study design may
have introduced an element of bias. Moreover, we collected
data based on previous literature data without sample size
calculation. Futhermore, we used the date of pSS diagnosis
as the time point for data collection, which may have led to
statistical bias. Larger prospective studies are required to
confirm the risk factors in pSS patients with AMs and for
long-term follow-up of anti-CCP antibodies positive patients
with pSS.

Conclusions

In summary, AMs were detected in 44.2% of our patients
with pSS. The most common clinical manifestation of pSS
patients with AMs was symmetrical polyarthritis, which was
often suspected to be SS secondary to rheumatoid arthritis;
however, these patients showed no signs of bone destruction
on imaging. Higher CRP levels and ESSDAI score were
associated with higher risk of AMs. HCQ is the basic drug
for the treatment of Sjogren’s syndrome, especially for
patients without AMs.
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