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ABSTRACT

Introduction: Non-specific chronic sialadenitis
(NSCS) is a common pathology of labial salivary
glands (LSGs), and NSCS with positive anti-SSA/
SSB antibodies is common in clinical practice.
Previous studies have evaluated the associations
of high focus score (FS) with clinical manifes-
tations in primary Sjögren’s syndrome (pSS)
patients extensively, but the characteristics of
pSS with NSCS have seldom been investigated.
We here analyzed the characteristics of pSS
patients with NSCS.
Methods: Among 425 patients who underwent
LSG biopsies, 217 had pSS and 37 non-SS sicca
patients had NSCS without other diseases (i.e.,
sicca controls). We categorized these 217 pSS
patients into three groups based on the
pathology of LSGs: FS C 1 (n = 104), 0 B FS\1
(n = 76), and NSCS (n = 37). We then compared

the three groups while focusing on the NSCS
group. Multivariate logistic regression analysis
was performed to identify variables that influ-
enced NSCS.
Results: The mean age of pSS patients with
NSCS (58.3 ± 11.0 years) was significantly
higher than those with FS C 1
(48.5 ± 14.9 years) and 0 B FS\1
(45.3 ± 13.7 years), but other clinical charac-
teristics were similar. NSCS had a significant
positive correlation with age (OR = 7.282, 95%
CI 2.085–25.44 and OR = 13.130, 95% CI
3.368–51.189 for patients aged 45–64 years
and[ 65 years, respectively). Significantly
higher levels of lymphocytic infiltration were
found in the pSS NSCS group than in the sicca
NSCS controls (48.6 vs. 10.8%, respectively).
Conclusions: The pSS patients with NSCS were
older than corresponding non-NSCS pSS indi-
viduals, but they had similar clinical features.
NSCS is associated with age and seldom occur-
red below the age of 45 years, regardless of the
presence or absence of pSS. NSCS may be a
subtype of pSS in elderly patients.
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Key Summary Points

Non-specific chronic sialadenitis (NSCS) is
a common pathology of the labial salivary
gland. The pathology of NSCS with
positive anti-SSA/SSB antibodies is
common in clinical practice.

We investigated the associations of NSCS
with clinical characteristics in patients
with primary Sjögren’s syndrome (pSS).

The pSS patients with NSCS were older
than those of non-NSCS pSS individuals,
but they had similar clinical features.

NSCS was associated with age and seldom
occurred in patients under 45 years old,
regardless of the presence or absence of
pSS.

INTRODUCTION

Primary Sjögren’s syndrome (pSS) is a common
chronic, systemic autoimmune disease charac-
terized by progressive lymphocytic infiltration
that mainly affects the salivary and lachrymal
glands, and leads to dryness of the mouth and
eyes. Secondary Sjögren’s syndrome (sSS) refers
to the disease when it occurs in association with
another systemic autoimmune disease, such as
rheumatoid arthritis, systemic lupus erythe-
matosus, scleroderma, or dermatomyositis.
Although pSS primarily affects the exocrine
glands, it may also affect extra-glandular sys-
tems including musculoskeletal, cutaneous,
renal, pulmonary, and neurological systems [1].

Focal lymphocytic sialadenitis (FLS) is vital
for the diagnosis and classification of pSS;
therefore, labial salivary gland (LSG) biopsy is
commonly performed because it is a simple
procedure with few risks [2]. Focus score (FS)
refers to the mean number of mononuclear cell
infiltrates containing at least 50 inflammatory
cells per 4 mm2 of periductal or perivascular
tissue adjacent to normal-appearing acini.

Positive biopsies are defined as FS C 1 [3]. The
histopathological findings can be classified into
FS C 1 per 4 mm2 (FS C 1), lymphocytic infil-
tration without focus or FS\ 1 per 4 mm2

(0\ FS\1), within normal limits (FS = 0), non-
specific chronic sialadenitis (NSCS, including
sclerosing chronic sialadenitis, which is
advanced stage of NSCS), insufficient tissue for
diagnosis, or other conditions [3–6]. NSCS is
characterized by acinar atrophy, interstitial
fibrosis, and duct dilation, and is often accom-
panied by lymphoid infiltrates [6]. The features
of NSCS are relatively common and increase
with age in the population, but these features
may coexist with pSS, even presenting with
aggregation-like FLS that do not have diagnostic
value [4, 7]. Previous studies have extensively
evaluated the associations of high FS with clin-
ical manifestations in pSS patients [8–10], but
the characteristics of pSS with NSCS were sel-
dom investigated.

In the present study, we evaluated the asso-
ciated features in pSS patients with NSCS in a
large cohort mainly from northwest China who
underwent LSG biopsies. In addition, we com-
pared the pSS patients with NSCS to the con-
trols with sicca symptoms and NSCS but no
other manifestations (i.e., sicca NSCS controls).

METHODS

Patients

We recruited 425 patients with suspected SS
who underwent LSG biopsies at the First Affili-
ated Hospital of the Air Force Medical Univer-
sity (Shaanxi, China) between May 2020 and
July 2021. The diagnosis of pSS was made
according to the 2016 American College of
Rheumatology/European League Against
Rheumatism (ACR/EULAR) criteria [11], which
requires a positive anti-SSA/Ro or positive sali-
vary gland biopsy. However, because the pri-
mary application of classification criteria is
recruitment in clinical trials and studies, expert
judgement is also very important in clinical
work [11]. In our study, 15 biopsy-negative
patients without anti-SSA had typical manifes-
tations, high titer of anti-nuclear antibodies
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(ANA), positive anti-Ro52, and more lympho-
cytic infiltration, although not FS[1 in LSGs.
These patients were clinically diagnosed with
pSS by an experienced rheumatologist in our
research team. Positive anti-SSA antibodies
require testing for the anti-Ro60 antibodies;
isolated anti-Ro52 antibodies are not specific for
SS [1]. In the present study, anti-SSA antibodies
refer only to anti-Ro60 antibodies and not to
anti-Ro52 antibodies. Patients were excluded if
they had any other connective tissue disease,
sarcoidosis, amyloidosis, lymphoma, viral hep-
atitis, human immunodeficiency virus, received
anticholinergic drugs, IgG4-related disease,
malignant tumor, or a history of cervical irra-
diation. All participants provided written
informed consent, all procedures were per-
formed in accordance with the Declaration of
Helsinki, and the study was approved by the
local ethics board at the First Affiliated Hospital
of Air Force Medical University (KY20212091-C-
1).

The patients included 255 SS patients,
including 221 pSS and 34 sSS patients, as well as
170 non-SS patients comprising 57 with other
connective tissue diseases (i.e., CTD patients)
and 113 non-CTD patients. Based on the
pathological diagnosis, 221 pSS patients were

divided into four groups, namely FS C 1
(n = 104), 0 B FS\1 (n = 76), NSCS (n = 37),
and insufficient LSG tissues for pathological
evaluation (n = 4). In the 113 non-SS and non-
CTD patients, there were 37 sicca patients with
NSCS who had dry mouth and/or dry eyes
without other symptoms, labeled as sicca NSCS
controls, and 76 patients with non-NSCS
(Fig. 1). The representative hematoxylin and
eosin (H&E)-stained images are shown in Fig. 2:
A. A pSS patient with 0\ FS\1; B. A pSS
patient with FS of 5.3; C. A pSS patient with
NSCS; and D. A sicca NSCS control.

We investigated the clinical and
histopathological features of 217 pSS patients
with sufficient LSG tissues for pathological
evaluation, especially focusing on patients with
NSCS. In addition, we compared the pSS
patients with NSCS to sicca NSCS controls.

Clinical Assessment of Primary Sjögren’s
Syndrome

The clinical data and medical records of pSS
patients, including various clinical, laboratory,
and treatment parameters, were collected on
the day of LSG biopsy and during follow-up.
Among the 217 cases, 24 (11.1%) received

Fig. 1 LSG biopsies were performed in 425 patients
including 255 SS (221 pSS and 34 sSS) and 170 non-SS
patients (57 CTD and 113 non-CTD). Based on the
pathological reports, the 221 pSS patients were divided
into four groups: FS C 1 (n = 104), 0 B FS\ 1
(n = 76), NSCS (n = 37), and insufficient LSG tissues

for pathological evaluation (n = 4). The 113 non-SS and
non-CTD patients comprised 37 sicca NSCS patients and
76 non-NSCS patients. pSS primary Sjögren’s syndrome,
sSS secondary Sjögren’s syndrome, LSG labial salivary
gland, CTD connective tissue disease, FS focus score,
NSCS non-specific chronic sialadenitis
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treatment over 1 month, including glucocorti-
coids, hydroxychloroquine, or other immuno-
suppressive agents. We used the EULAR
Sjögren’s Syndrome Disease Activity Index
(ESSDAI) to evaluate the disease activity [12].
Whole unstimulated salivary flow (WUSF,
abnormal if B 0.1 ml/min in 15 min) [13] and
Schirmer’s test (abnormal if B 5 mm wetting of
filter paper in 5 min) [14] were performed in
most patients.

Laboratory and Pathological
Determination

ANA were detected using an indirect
immunofluorescence assay (EUROIMMUN,

Lübeck, Germany), and anti-extractable nuclear
antigen antibodies, including anti-SSA, anti-
Ro52, and anti-SSB/La antibodies, were mea-
sured using immunodotting assay (EURO-
IMMUN). In this study, most patients had
positive ANA and ANA titers were recorded as
four grades (1:100, 1:320, 1:1000, C 1:3200). All
patients underwent LSG biopsies. Sufficient
LSGs require at least four minor salivary glands
to ensure a minimum glandular surface area of 8
mm2, but if the minor salivary glands are small,
this number rises to six. The oral pathologist
then has sufficient sample to determine the
focus score or the presence of NSCS [4]. H&E
sections were assessed by the same experienced
pathologist, and pathology reports were recor-
ded according to the Chisholm and Mason
grading system (grades 0–4) [15]. FS was calcu-
lated for each patient.

Statistical Analysis

The statistical analyses were performed using
SPSS version 26.0 for Windows (IBM Corp.,
Armonk, NY, USA). Univariate analysis was used
to compare the clinical data between pSS
patients with NSCS and other groups and
identify the associated variables. The univariate
analysis included chi-square tests or Fisher’s
exact test for categorical variables and t test or
one-way ANOVA for continuous variables. The
significant variables in univariate analysis and
covariates considered clinically influential were
analyzed by multivariate logistic regression to
identify significant variables associated with
NSCS in pSS patients. P\0.05 was considered
significant for two comparisons, and a P value
of\ 0.0125 was considered significant for mul-
tiple comparisons because three groups were
compared against each other, thus requiring
Bonferroni correction.

RESULTS

Characteristics of pSS Patients with NSCS

The characteristics of 217 pSS patients with
sufficient LSG tissues for pathological

Fig. 2 Hematoxylin and eosin-stained LSG tissues from
pSS patients and a sicca NSCS control. A A pSS patient
with 0\ FS\ 1; B a pSS patient with FS of 5.3; C a pSS
patient with NSCS and significant inflammatory cell
infiltration; and D a sicca NSCS control with a small
number of inflammatory cell infiltration. Left scale
bars = 500 lm, right scale bars = 200 lm. LSG labial
salivary gland, pSS primary Sjögren’s syndrome, FS focus
score, NSCS non-specific chronic sialadenitis
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evaluation (including 104 with FS C 1, 76 with
0 B FS\ 1, and 37 with NSCS) were analyzed.
The mean age was 49.0 ± 14.5 years and the
female/male ratio was 17.1:1. In the 76 pSS
patients with 0 B FS\ 1, 25 patients had nor-
mal lymphocyte levels (FS = 0), 19 had FLS but
FS of\1 per 4 mm2, and 32 had more lym-
phocytic infiltration without focus.

We compared the clinical features and labo-
ratory parameters among the three groups (FS
C 1, 0 B FS\1 and NSCS). We found that the
mean age was significantly higher in the NSCS
group (58.3 ± 11.0 years) than those in the FS
C 1 (48.5 ± 14.9 years) and 0 B FS\1
(45.3 ± 13.7 years) groups. There were only
three (8.1%) patients aged 20–44 years in the
NSCS group compared to 40 (38.5%) in the FS
C 1 and 37 (48.7%) in 0 B FS\1 (p\ 0.001)
groups. The percentage of patients
aged[65 years in the NSCS group (32.4%) was
greater than those in the FS C 1 (16.3%) and
0 B FS\ 1 (10.5%) groups, although the differ-
ence between the FS C 1 and NSCS groups did
not reach statistical significance (P = 0.038).
Except for age, none of the other variables were
significantly different between the NSCS group
compared to the FS C 1 and 0 B FS\ 1 groups.
Therefore, sicca symptoms, visceral involve-
ment, ESSDAI, and autoantibodies comprising
anti-SSA, anti-Ro52, and anti-SSB were similar
in pSS patients with NSCS compared to the non-
NSCS pSS patients. In addition, we compared
the parameters between the FS C 1 and 0 B

FS\ 1 groups and found that the mean ages
and the percentages of patients in age sub-
groups (i.e., 20–44 years, 45–64 years,
and[ 65 years) were not significantly different.
All other variables were similar between the two
groups, except ANA titer C 1:3200, anti-SSB,
and erythrocyte sedimentation rate (ESR) (see
Table 1).

Variables Associated with NSCS in pSS
Patients

We used multivariate logistic regression analysis
to identify the variables that influenced NSCS in
pSS patients. Because the ages and clinical
characteristics of pSS patients with FS C 1 were

similar to those of pSS patients with 0 B FS\ 1,
we combined these two groups into a single
non-NSCS group and performed regression
analysis with the NSCS group. Three variables
were analyzed, namely age, which was a signif-
icant variable in univariate analysis, and dura-
tion and ESSDAI, which were covariates that
were considered clinically influential factors.
NSCS in pSS patients was significantly associ-
ated with age of 45–64 years (OR = 7.282, 95%
CI 2.085–25.44) and[ 65 years (OR = 13.130,
95% CI 3.368–51.189) compared to 20–44 years.
However, the duration and ESSDAI did not
show significant results (Table 2).

Comparison of pSS Patients with NSCS
and Sicca NSCS Controls

Although we aimed to evaluate the differences
between pSS patients with NSCS and normal
population with NSCS, we could not acquire the
LSG of normal people, which is why we selected
similar participants with only sicca symptoms
and NSCS pathology without CTD or other
diseases (i.e., sicca NSCS controls). There were
37 such cases among the 170 non-SS patients.
We compared the clinical features and labora-
tory parameters between the two groups
(Table 3). Interestingly, we found that pSS
patients with NSCS and sicca NSCS controls had
similar mean ages (58.3 ± 11.0 vs.
60.2 ± 12.0 years, respectively). Among the pSS
patients with NSCS and sicca NSCS controls,
there were three (8.1%) and one (2.7%) indi-
viduals aged 20–44 years, 22 (59.5%) and 28
(75.7%) individuals aged 45–64 years, and 12
(32.4%) and eight (21.6%) individuals
aged[65 years (all P[ 0.05). Compared to pSS
patients with NSCS, there were no differences in
dry mouth, dry eyes, and positive Schirmer’s
test, but there was a lower frequency of abnor-
mal WUSF rate in the sicca NSCS controls. In
sicca NSCS controls, there were 15 (40.5%)
individuals with a low ANA titer of 1:100,
probably because of their relatively older ages.
The immunological features, including high
ANA titer (C 1:1000), positive anti-SSA and anti-
SSB, and high IgG levels, were predominantly
seen in pSS patients with NSCS (P\ 0.001).
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Table 1 Clinical characteristics and comparisons among three groups of pSS patients (FS C 1, 0 B FS\ 1, and NSCS)

Variables, n (%) pSS patients (n = 217) P value

FS ‡ 1
(n = 104)

0 £ FS < 1
(n = 76)

NSCS
(n = 37)

FS ‡ 1 vs
SNCS

0 £ FS < 1 vs
NSCS

FS ‡ 1 vs
0 £ FS < 1

Age, years ± SD 48.5 ± 14.9 45.3 ± 13.7 58.3 ± 11.0 \ 0.001* \ 0.001* 0.131

20–44 years 40 (38.5) 37 (48.7) 3 (8.1) \ 0.001* \ 0.001* 0.171

45–64 years 47 (45.2) 31 (40.8) 22 (59.5) 0.136 0.062 0.556

[ 65 years 17 (16.3) 8 (10.5) 12 (32.4) 0.038 0.004* 0.265

Sex, males/females 5/99 5/71 2/35 0.814 0.806 0.855

Duration,

months ± SD

36.6 ± 50.7 29.9 ± 41.2 25.6 ± 22.6 0.188 0.619 0.313

Dry mouth 83 (79.8) 52 (68.4) 31 (83.8) 0.598 0.083 0.081

Dry eyes 62 (59.6) 35 (46.1) 24 (64.9) 0.574 0.060 0.071

Parotid swelling 11 (10.6) 9 (11.8) 6 (16.2) 0.541 0.728 0.790

Rampant caries 22 (21.2) 6 (7.9) 7 (18.9) 0.773 0.159 0.015

Arthralgia/arthritis 16 (15.4) 18 (23.7) 10 (27.0) 0.117 0.699 0.160

Rash 20 (19.2) 17 (22.4) 5 (13.5) 0.434 0.265 0.607

Fever 5 (4.8) 6 (7.9) 2 (5.4) 0.767 0.926 0.590

Hematological

involvement

34 (32.7) 21 (27.6) 13/35

(37.1)

0.63 0.312 0.467

Leukocytopenia 29 (27.9) 15 (19.7) 7/35 (20) 0.357 0.974 0.209

Thrombocytopenia 15 (14.4) 8 (10.5) 7/35 (20) 0.434 0.29 0.439

Interstitial pneumonia 10 (9.6) 5 (6.6) 5 (13.5) 0.726 0.387 0.467

Nerve involvement 5 (4.8) 7 (9.2) 2 (5.4) 0.767 0.741 0.242

Kidney involvement 7 (6.7) 5 (6.6) 0 (0) 0.238 0.268 0.968

Schirmer’s

test B 5 mm/5 min

43/69 (62.3) 22/53 (41.5) 19/24

(70.4)

0.132 0.002 0.022

WUSF rate B 0.1 ml/

min

46/69 (66.7) 42/53 (79.2) 21/27

(77.8)

0.286 0.879 0.125

ESSDAI ± SD 6.7 ± 5.4 5.8 ± 4.6 5.4 ± 4.0 0.161 0.616 0.266

ESSDAI\ 5 44 (42.3) 34 (44.7) 17 (45.9) 0.701 0.904 0.745

5 B ESSDAI\ 10 31 (29.8) 27 (35.5) 15 (40.5) 0.232 0.605 0.417

ESSDAI C 10 29 (27.9) 15 (19.7) 5 (13.5) 0.079 0.416 0.209

ANA seropositive 101 (97.1) 74 (97.4) 37 (100) NA NA 0.721

ANA titer = 1:100 6 (5.8) 10 (13.2) 4/37 (10.8) 0.514 0.959 0.085

ANA titer = 1:320 9 (8.7) 16 (21.1) 4/37 (10.8) 0.953 0.181 0.017
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Based on the pathological findings, we cate-
gorized the NSCS patients according to the
levels of lymphocytic infiltration in LSG tissues
into those with a low level of lymphocytic
infiltration and a high level of lymphocytic
infiltration. We found that the prevalence of a
high level of lymphocytic infiltration was much

higher in pSS patients with NSCS compared to
sicca NSCS controls (18 [48.6%] vs. 4 [10.8%],
respectively). In addition, in some pSS patients
with NSCS, lymphocytic infiltrates were similar
to foci but not adjacent to the normal-appear-
ing acini (Fig. 2C).

Table 1 continued

Variables, n (%) pSS patients (n = 217) P value

FS ‡ 1
(n = 104)

0 £ FS < 1
(n = 76)

NSCS
(n = 37)

FS ‡ 1 vs
SNCS

0 £ FS < 1 vs
NSCS

FS ‡ 1 vs
0 £ FS < 1

ANA titer = 1:1000 19 (18.3) 16 (21.1) 10 (27.0) 0.258 0.479 0.641

ANA titer C 1:3200 67 (64.4) 32 (42.1) 19 (51.4) 0.162 0.354 0.003*

Anti-SSA 86 (82.7) 67 (88.2) 31 (83.7) 0.879 0.728 0.310

Anti-Ro52 87 (83.7) 60 (78.9) 30 (81.1) 0.721 0.792 0.420

Anti-SSB 48 (46.2) 19 (25.0) 15 (40.5) 0.555 0.091 0.004*

Anti-AMA-M2 8 (7.7) 12 (15.8) 3 (8.1) 0.783 0.404 0.088

Anti-CENP-B 8 (7.7) 7 (9.2) 3 (8.1) 0.783 0.873 0.716

Anti-nRNP/Sm 11 (10.6) 7 (9.2) 5 (13.5) 0.856 0.71 0.763

Anti-ds-DNA 0 (0) 1 (1.3) 0 (0) NA NA NA

Anti-CCP 1/40 (2.5) 0/26 (0) 2/17 (11.8) 0.209 0.151 1

IgG[ 1600 mg/dl 71/96 (74.0) 37/64 (57.8) 23/35

(65.7)

0.354 0.442 0.033

IgA[ 450 mg/dl 18/96 (18.8) 6/64 (9.4) 7/35 (20.0) 0.872 0.236 0.104

IgM[ 270 mg/dl 9/96 (9.4) 4/64 (6.3) 3/35 (8.6) 0.841 0.983 0.478

C3\ 80 mg/dl 43/96 (44.8) 26/64 (40.6) 11/33

(33.3)

0.250 0.484 0.602

C4\ 16 mg/dl 36/96 (37.5) 23/64 (35.9) 10/33

(30.3)

0.457 0.579 0.841

RF seropositive 70/96 (72.9) 37/63 (58.7) 19/34

(55.9)

0.066 0.786 0.062

ESR[ 20 mm/h 48/83 (57.8) 18/53 (34.0) 13/29

(44.8)

0.226 0.332 0.007*

CRP[ 0.8 mg/dl 9/94 (9.6) 4/63 (6.3) 1/34 (2.9) 0.389 0.808 0.047

pSS primary Sjögren’s syndrome, FS focus score, NSCS non-specific chronic sialadenitis, WUSF whole unstimulated salivary
flow, ESSDAI EULAR Sjögren’s Syndrome Disease Activity Index, ANA antinuclear antibody, RF rheumatoid factor, ESR
erythrocyte sedimentation rate, CRP C-reactive protein, NA not applicable
*P\ 0.0125
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DISCUSSION

NSCS is a common pathology of LSG [6, 7]. In
the current study, we investigated the charac-
teristics of pSS patients with NSCS using LSG
pathological reports from 425 patients with
suspected SS who underwent LSG biopsy in
which 217 confirmed pSS patients were ana-
lyzed. We categorized the 217 pSS patients into
three groups: FS C 1 (104 [47.9%]), 0 B FS\1
(76 [35.0%]), and NSCS (37 [17.1%]). We com-
pared these three groups, with special emphasis
on the NSCS group.

Our result showed that pSS patients with
NSCS were much older than those non-NSCS
pSS patients (58.3 ± 11.0 years in NSCS group
vs. 48.5 ± 14.9 years in FS C 1 group or
45.3 ± 13.7 years in 0 B FS\ 1 group). Chronic
sialadenitis is a common finding in elderly
populations [16, 17]. Daniels [17] studied 362
LSG specimens from patients with suspected SS
and found that 17 had inflammation associated
with acinar atrophy and interstitial fibrosis
(indicating NSCS). In that study, the mean age
was higher in the NSCS group (62.3 ± 9 years)
compared to the FS\1 group (50.3 ± 16 years)
and FS C 1 groups (44.6 ± 17 years to
55.8 ± 15 years); however, organ involvement
and serological tests were not analyzed. Our

result regarding age is consistent with the result
of Daniels [17]. Interestingly, only three cases
(8.1%) in the NSCS group were aged\45 years
compared to 40 (38.5%) in the FS C 1 group and
37 (48.7%) in the 0 B FS\1 group in our study.
In multivariate logistic regression analysis, we
found that age was associated with NSCS, but
duration and ESSDAI were not. Therefore, we
concluded that NSCS in pSS was solely associ-
ated with age and seldom occurred under the
age of 45 years.

We found that pSS patients with NSCS had
similar clinical features to those of non-NSCS
pSS individuals. We assessed the involved
organs in pSS patients and calculated the ESS-
DAI. The manifestations and laboratory vari-
ables in the NSCS group were not significantly
different between the NSCS group and FS C 1
and 0 B FS\1 groups. Nearly one-third of the
217 pSS patients had hematological involve-
ment, including leukocytopenia and thrombo-
cytopenia. The frequency of lung, nerve, and
kidney involvement was much lower, but their
involvement has a significant impact on the
prognosis. The prevalence of ESSDAI C 10 in
the FS C 1 group (27.9%) was higher than that
in the 0 B FS\1 group (19.7%) and NSCS
group (13.5%), which indicated that patients
with FS C 1 may have a greater risk of severe
conditions, although the differences did not
reach statistical significance. Risselada et al. [8]
found that cumulative ESSDAI was significantly
correlated with LFS, and FS C 3 was associated
with lymphoma. In our study, we mainly
focused on NSCS in pSS patients so we did not
further analyze the patients with FS C 1.
Sharma et al. [18] investigated the differences
between pSS patients with and without focal
infiltration, and found that the two subgroups
were not clinically different, except for the
higher degree of corneal staining with Lis-
samine green, serum anti-La antibodies, and
elevated IgG in patients with FS C 1. In our
study, patients with FS C 1 also had no signifi-
cant differences compared to the 0 B FS\1
group (which included 25 patients with FS = 0),
except for ANA titer C 1:3200, positive anti-La,
and elevated ESR. In addition, the FS C 1 group
had an increased prevalence of increased IgG.
These results were similar to those of Sharma

Table 2 Analysis of variables associated with NSCS in
pSS patients

Variables Multivariate analysis

OR (95% CI) P value

Age, years

20–44 years Reference

45–64 years 7.282 (2.085–25.440) 0.002

[ 65 years 13.130 (3.368–51.189) 0.000

Duration, months 0.992 (0.980–1.004) 0.195

ESSDAI 0.975 (0.899–1.057) 0.541

pSS primary Sjögren’s syndrome, NSCS non-specific
chronic sialadenitis, ESSDAI EULAR Sjögren’s Syndrome
Disease Activity Index, OR odds ratio, CI confidence
interval
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et al. [18], who compared to FS C 1 and FS = 0,
while our study compared FS C 1 and 0 B

FS\ 1. In another study, Park et al. [19] found
that positive histopathologic assessment in

salivary glands had little impact on the clinical
features of pSS when FS C 1 patients were
compared with FS\ 1 patients. Therefore, we
speculate that FS C 1 may not be associated

Table 3 Clinical characteristics and comparison of pSS patients with NSCS and sicca NSCS controls

Variables, n (%) pSS patients with NSCS (n = 37) Sicca NSCS controls (n = 37) P value

Age, years ± SD 58.3 ± 11.0 60.2 ± 12.0 0.628

20–44 years 3 (8.1) 1 (2.7) 0.607

45–64 years 22 (59.5) 28 (75.7) 0.136

[ 65 years 12 (32.4) 8 (21.6) 0.295

Sex, males/females 2/35 8/29 0.041*

Duration, months ± SD 25.6 ± 22.6 17.5 ± 20.2 0.047*

Dry mouth 31 (83.8) 31 (83.8) 1

Dry eyes 24 (64.9) 20 (54.1) 0.344

Rampant caries 7 (18.9) 3 (8.1) 0.174

Schirmer’s test B 5 mm/5 min 19/24 (70.4) 17/26 (65.4) 0.278

WUSF rate B 0.1 ml/min 21/27 (77.8) 13/28 (46.4) 0.017*

ANA seropositive 37 (100) 18 (48.6) \ 0.001*

ANA titer = 1:100 4 (10.8) 15 (40.5) 0.003*

ANA titer = 1:320 4 (10.8) 3 (16.7) 1

ANA titer C 1:1000 29 (78.4) 0 (0) \ 0.001*

Anti-SSA 31 (83.7) 0 (0) \ 0.001*

Anti-Ro52 30 (81.1) 1 (2.7) \ 0.001*

Anti-SSB 15 (40.5) 0 (0) \ 0.001*

IgG[ 1600 mg/dl 23/35 (65.7) 5/33 (15.2) \ 0.001*

C3\ 80 mg/dl 11/33 (33.3) 6/33 (18.2) 0.159

C4\ 16 mg/dl 10/33 (30.3) 5/33 (15.2) 0.142

RF seropositive 19/34 (55.9) 1/32 (3.1) \ 0.001*

ESR[ 20 mm/h 13/29 (44.8) 3/33 (9.1) 0.001*

CRP[ 0.8 mg/dl 1/34 (2.9) 0/33 (0) 1

NSCS with high level of

lymphocytic infiltration

18 (48.6) 4 (10.8) \ 0.001*

pSS primary Sjögren’s syndrome, NSCS non-specific chronic sialadenitis, WUSF whole unstimulated salivary flow, ANA
antinuclear antibody, RF rheumatoid factor, ESR erythrocyte sedimentation rate, CRP C-reactive protein, NA not
applicable
*P\ 0.05
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with clinical manifestations, such as systemic
involvement, but a higher FS may be related to a
more severe condition.

In the current pSS group, 37 (17.1%) had
NSCS, of whom 31 (83.7%) had anti-SSA and 15
(40.5%) had anti-SSB antibodies. The diagnosis
mainly depended on the clinical presentations
and autoantibodies. Daniels et al. [6] investi-
gated a large cohort from the database of the
Sjögren’s International Collaborative Clinical
Alliance and found that among 1726 partici-
pants with sialadenitis, 668 (38.7%) patients
had NSCS/SCS, of whom 91 (14%) had positive
serum anti-SSA/SSB. Therefore, the pathology of
NSCS with anti-SSA/SSB is frequently encoun-
tered in clinical practice. Few studies have
investigated the differences between pSS with
NSCS and the general population with NSCS. To
investigate this, we selected 37 individuals with
NSCS, who only had sicca symptoms and were
otherwise healthy, named sicca NSCS controls.
As expected, there were no differences in mean
ages in all individuals and subgroups between
pSS patients with NSCS and sicca NSCS controls.
Only one sicca NSCS control was aged 20–-
44 years compared to three NSCS pSS, which
was in agreement with the fact that NSCS sel-
dom occurs before 45 years of age, regardless of
whether the patient has pSS. In these two
groups, the most frequent age group was 45–-
65 years, followed by[ 65 years, which may be
because some individuals aged over 65 years
have sicca symptoms but may not seek medical
attention for it. Syrjänen et al. [20] studied 78
healthy individuals aged 19–87 years who
underwent LSG biopsy and found that acinar
atrophy was not present in individuals aged
under 50 years; however, the prevalence of aci-
nar atrophy progressively increased with age. In
addition, the degree of fibrosis, ductal dilata-
tion, and fatty infiltration increased with
advancing age. Our findings are consistent with
this report, suggesting that NSCS may increase
with age.

Because sicca NSCS controls did not have
organ involvement, most disease manifesta-
tions are not listed in Table 3, except for dry
mouth, dry eyes, and rampant caries, which
were similar between the groups. The afore-
mentioned age-associated changes can result in

reduced acinar capacity and may lead to
decreased saliva production. However,
immunological features comprising high ANA
titer, positive anti-SSA, and anti-SSB, and high
IgG were predominantly found in pSS patients
with NSCS. Based on a combination of these
features and clinical manifestations, the diag-
nosis of pSS was confirmed. In addition, we
analyzed the levels of lymphocytic infiltration
in LSG tissues of these two groups and found
that the prevalence of a high level of infiltration
was significantly greater in pSS with NSCS than
sicca NSCS controls (48.6 vs. 10.8%, respec-
tively). In addition, lymphocytic infiltrates in
some pSS patients with NSCS may mimic foci,
but are not located adjacent to normal-appear-
ing acini. Therefore, we speculate that there is
greater lymphocytic infiltration in pSS with
NSCS compared to sicca NSCS controls. When
pSS occurs in individuals with NSCS, a typical
focus may be not present because a focus is
defined as infiltration adjacent to normal-ap-
pearing acini [20]. When such patients with
NSCS are considered to have pSS, the extent of
lymphocytic infiltration should be determined.
NSCS may be a pathological subtype of pSS in
elderly patients, even though it is common in
the general elderly population.

The presence of anti-SSA or a positive sali-
vary gland biopsy is mandatory for the diagno-
sis of pSS, but the classification criteria are more
suitable for use in clinical trials and epidemio-
logic studies to allow standardization and
comparability of findings across studies
[11, 21, 22]. The clinical manifestations of pSS
are heterogeneous and the diagnosis must be
based on the clinical assessment of all data,
including clinical findings, laboratory tests, and
pathological examination. The clinical diagno-
sis based on expert opinion is also important
[22]. In this study, a small number of biopsy-
negative patients (nine with 0 B FS\ 1 and six
with NSCS) without anti-SSA were clinically
diagnosed with pSS after evaluation by the
experienced rheumatologist in our team based
on the typical manifestations, high titer of ANA,
and positive anti-Ro52. Some of these biopsy-
negative tissues exhibited significant lympho-
cytic infiltration or had a focus, but did not
achieve FS C 1. Moreover, LSG biopsy had some
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limitations. Examination of multiple tissue
sections in the same specimen may identify
focal infiltration in some biopsy-negative
patients because mild FLS foci are unevenly
distributed [23]. Another possibility is that the
biopsy may not obtain the damaged LSG,
thereby not accurately reflecting the condition
of the salivary glands [22].

There were some limitations in this study.
This study included a relatively small number of
pSS patients with NSCS and sicca NSCS controls;
however, these patients were identified from
among 425 LSG biopsy participants, which was
a relatively large cohort. In future studies, a
large cohort should be included to verify these
results. Another limitation was that the patho-
logical reports regarding the degree of lympho-
cytic infiltration in NSCS were subjective, but
the evaluation was performed by the same
experienced pathologist. In addition, we did
not examine lymphoepithelial lesions and ger-
minal centers of LSG tissues in pathological
reports, which needs to be addressed in future
studies.

CONCLUSIONS

In our study, pSS patients with NSCS had similar
clinical features to those of non-NSCS pSS
individuals. Furthermore, NSCS was associated
with age, but not other variables of pSS. We
found that NSCS seldom occurred before the
age of 45 both in pSS and sicca NSCS controls
who were otherwise healthy. The features of
NSCS were acinar atrophy, interstitial fibrosis,
and ductal dilation, which were often accom-
panied by some lymphocytic infiltration. These
findings were relatively common and increased
with age in both the general population and pSS
patients. NSCS may be a subtype of pSS in
elderly patients.
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