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Abstract
Objective
To investigate the clinical manifestations, immunological characteristics, circulating lymphocyte subsets and risk
factors of anticentromere antibody (ACA) positive patients with primary Sjogren’s syndrome (pSS).

Methods
Data of 333 patients with newly diagnosed pSS were collected and analysed retrospectively. The demographic
features, glandular dysfunction, extraglandular manifestations, laboratory data, peripheral blood lymphocyte profiles
and serum cytokines were compared between ACA-positive and ACA-negative pSS patients. Logistic regression
analysis was used to evaluate the association between ACA and pSS characteristics.

Results

The prevalence of ACA among pSS patients was 13.5%. ACA-positive pSS patients were older at diagnosis and had

longer disease duration. Xerostomia, xerophthalmia, parotid enlargement, Raynaud’s phenomenon (RP), lung and
digestive system involvement were more common in ACA-positive group, whereas haematological involvement such as

leukopenia was more common in the ACA-negative group. Less frequency of rheumatoid factor, hypergammaglobulinaemia,

anti-SSA and anti-SSB positivity, as well as higher positivity rate of ANA were observed in ACA-positive pSS patients,

who exhibited a lower ESSDAI. In addition, decreased B cells and elevated NK cells were found in ACA-positive

patients. Multivariate analysis identified that disease duration longer than 5 years, parotid enlargement,
normal immunoglobulin and the absence of anti-SSA antibody were risk factors of ACA-positive pSS.

Conclusion
ACA positive pSS patients have distinctive clinical manifestations and less severe immunological features, present
a lower disease activity and lower activation of the humoral immune system. Physicians should pay attention to RP,
lung and liver involvement in this subset of pSS.
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Introduction

Primary Sjogren’s syndrome (pSS) is
a chronic autoimmune disease charac-
terised by lymphocytic infiltration into
the exocrine glands such as salivary
and lachrymal glands, resulting in sicca
symptoms and various extra glandular
manifestations (1, 2). As a prototypical
systemic autoimmune disease, many
evidences suggest B cells participate
in the pathogenesis of pSS (3, 4). The
involvement of B cells in the pathogen-
esis of pSS has been suspected as the
basis of clinical features that include
the presence of serum autoantibodies,
hypergammaglobulinaemia, increased
level of rheumatoid factor (RF) and in-
creased risk of B cell lymphoma (5, 6).
A variety of autoantibodies have been
detected in the serum of patients with
pSS. Among them, anti-SSA and anti-
SSB antibodies are the most common,;
they are considered as disease markers
and included in the classification crite-
ria of pSS (7, 8). However, it is esti-
mated that only 50~70% pSS patients
fulfilling the 2016 criteria present an-
ti-SSA positivity (9), implying a con-
siderable number of pSS patients are
negative for this traditional antibody.
There are other autoantibodies existing
in pSS patients, such as anticentromere
antibody (ACA), anti-a-fodrin, anti-
carbonic anhydrase, anti-cyclic cit-
rullinated peptide antibody and so on
(10, 11). ACA is first found in patients
with limited cutaneous sclerosis and
its prevalence in pSS ranges from 4 to
27% (12, 13). Research showed ACA
not only correlated with significant
clinical phenotypes in pSS, but also
associated with other autoimmune dis-
ease such as systemic sclerosis (SSc)
(10, 12). It was reported that ACA-pos-
itive pSS patients had similar impaired
salivary and lacrimal secretion, but dif-
ferent clinical and laboratory features
compared to those ACA-negative indi-
viduals, such as older age at diagnosis,
more common in Raynaud’s phenome-
non (RP) and liver involvement, lower
prevalence of anti-SSA, anti-SSB anti-
bodies and RF, lower frequency of leu-
kopenia and hypergammaglobulinae-
mia (13-16). These studies suggested
that ACA-positive patients were a sub-
set of pSS with specific feature, course

and prognosis. But some results related
to patients with ACA positive are con-
troversial. Moreover, data on this issue
in China is limited.

Therefore, we aimed to clarify the
clinical and immunological character-
istics of pSS patients presenting with
ACA positivity. For this purpose, the
demographic features, clinical mani-
festations, laboratory findings were
compared the between ACA-positive
and ACA-negative group. We tried to
seek evidence of immune disturbance,
so the lymphocyte subsets and serum
cytokines in the peripheral blood were
performed.

Materials and methods

Patients

A retrospective analysis was performed
on 333 newly diagnosed patients with
pSS that were hospitalised in Hebei
General Hospital from September 2016
to March 2019. All candidates were ful-
filling the classification criteria of 2002
American-European Consensus Group
(AECG) (7). Patients combined with
other systemic autoimmune diseases
such as rheumatoid arthritis (RA), sys-
temic lupus erythematosus (SLE), SSc
and so on were excluded from inclu-
sion of the cohort. The additional ex-
clusion criteria were chronic hepatitis
C, human immunodeficiency virus
infections, previous lymphoprolifera-
tive disease, sarcoidosis, graft-versus-
host disease, amyloidosis and immu-
noglobulin G (IgG) 4-related disease.
pSS patients were classified into two
groups according to the presence or ab-
sence of ACA, named as ACA-positive
and ACA-negative group respectively.
There were 45 subjects were positive
for ACA, while the remaining 288 were
not. Informed consent was obtained
from all participants before enrolment.
This study was approved by the Ethics
Board of Hebei General Hospital (ap-
proval ID: no. 2016070).

Clinical and laboratory assessments

We obtained the clinical and laboratory
variables at the time of cohort enrol-
ment in this study. Demographic data
such as gender, age at diagnosis, age at
onset of pSS and disease duration were
collected. Clinical features were rigor-
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ously assessed by experienced rheu-
matologist, including sicca symptoms,
rampant caries, salivary gland enlarge-
ment, RP and extra glandular manifes-
tations of pSS. The medications used
for patients were also recorded.

The definition of each type of system
involvement was based on 2010 EU-
LAR Sjogren’s Syndrome Disease
Activity Index (ESSDAI) (17): 1) Ar-
ticular involvement was defined as
arthralgias accompanied by morning
stiffness over 30 minutes or synovitis
in joints; 2) Mucocutaneous involve-
ment was indicated as cutaneous vas-
culitis including urticarial vasculitis,
diffuse purpura, ulcers related to vas-
culitis and so on; 3) Haematological
involvement was defined as the ap-
pearance of neutropenia, lymphopenia,
anaemia and/or thrombocytopenia; 4)
Lung involvement included the pres-
ence of interstitial lung disease (ILD)
shown by high-resolution computed
tomography (HRCT) with shortness of
breath or abnormal lung function tests;
5) Renal involvement was indicated by
the presence of renal tubular acidosis
with or without renal failure, glomeru-
lar involvement combined with pro-
teinuria over 0.5 g/day; 6) Digestive
involvement was including the appear-
ance of symptoms and signs associ-
ated with impaired digestive function,
autoimmune hepatitis (AIH), autoim-
mune cholangitis or primary biliary
cholangitis (PBC); 7) Nervous system
involvement included peripheral nerv-
ous system (PNS) involvement and
central nervous system (CNS) involve-
ment. The former was including pure
sensory axonal polyneuropathy shown
by nerve conduction studies (NCS) or
trigeminal (V) neuralgia and so on.
The latter was including cerebral vas-
culitis with cerebrovascular accident
or transient ischaemic attack, seizures,
transverse myelitis, lymphocytic men-
ingitis and so on; 8) Lymphatic system
involvement was defined as abnormal
enlargement of the lymph nodes and/or
splenomegaly, with the exclusion of in-
fection. Disease activity was evaluated
by the ESSDAI (18). Lymphoma was
confirmed histologically by a lymph
node biopsy.

The laboratory parameters were record-
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Table I. Demographic characteristics and clinical manifestations of ACA-positive and

ACA-negative pSS patients.

ACA-positive ACA-negative p-value
Demographic characteristics
Female (%) 95.56 92.71 0.701
Age at diagnosis (years) 58.8+12.1 532+135 0.009
Age at onset of pSS (years) 499+ 13.1 472+133 0.201
Disease duration (months) 120 [42-120] 36 [12-120] <0.001
Clinical manifestations (n, %)
Dry mouth 45/45, (100%) 245/288, (85.07%) 0.005
Dry eye 42/45, (93.33%) 204/288, (70.83%) 0.001
Rampant caries 15/45, (33.33%) 109/288, (37.85%) 0.56
Salivary gland enlargement 10/45, (22.22%) 28/288, (9.72%) 0014
Raynaud’s phenomenon 10/45, (22.22%) 28/288, (9.72%) 0.014
Systemic involvements (n, %)
Articular involvement 18/45, (40%) 128/288, (44.44%) 0.576
Mucocutaneous involvement 15/45, (33.33%) 70/288, (24.31%) 0.196
Haematological involvement 14/45, (31.11%) 171/288, (59.38%) <0.001
Leukopenia 3/45, (6.67%) 61/288, (21.18%) 0.022
Lymphopenia 11745, (24.44%) 77/288, (26.74%) 0.746
Thrombocytopenia 1/45, (2.22%) 19/288, (7.06%) 0417
Lung involvement 15/45, (33.33%) 56/288, (19.44%) 0.034
Renal involvement 2/45, (4.44%) 20/288, (6.94%) 0.76
Digestive involvement 6/45, (13.33%) 11/288, (3.82%) 0.02
Nervous system involvement 7/45, (15.56%) 34/288, (11.81%) 0.476
Lymphatic system involvement 3/45, (6.67%) 30/288, (10.42%) 0.607
Lymphoma (n, %) 0/45, (0%) 1/288, (0.35%) 1.000
ESSDAI 5 [1-11] 8 [4-13] 0.006

Values are presented as n, number (%), mean (S.D.), or median (interquartile range).
ACA: anticentromere antibody; pSS: primary Sjogren’s syndrome.

ed by inquiring the medical records, in-
cluding routine blood test, erythrocyte
sedimentation rate (ESR), C-reactive
protein (CRP), antinuclear antibody
(ANA), anti-SSA antibody, anti-SSB
antibody, anti-Ro-52, ACA, anti-mito-
chondrial antibody type 2 (AMA-M2),
anti-RNP antibody, immunoglobulins
(IgG, IgM, IgA), complement (C3 and
C4) and rheumatoid factor (RF). The
results of Schirmer’s test (less than 5
mm/5 min defined as positive), ocular
staining, and tear break-up time (BUT,
less than 10s defined as positive) were
obtained at first visit. The pathologi-
cal grade of labial salivary gland bi-
opsy was evaluated. The focus score
>] evaluated by histopathologist was
defined as positivity for minor salivary
gland biopsy.

Immunophenotyping

of lymphocyte subsets

Flow cytometric immunophenotyp-
ing was performed to determine the
percentage and absolute number of
the mature human lymphocyte sub-
sets in peripheral whole blood includ-

ing T lymphocytes (CD3*), helper/
inducer T lymphocytes (CD3*CD4*),
suppressor/cytotoxic T lymphocytes
(CD3*CD8%), B lymphocytes (CD19)
and natural killer (NK) lymphocytes
(CD16*CD56%). Cells were incubated
with fluorochrome-labelled antibod-
ies against leucocyte surface antigens.
All the antibody conjugates were pro-
cured from Becton Dickinson. Flow-
cytometric analysis was measured by
FACS Canto flow cytometer (Becton
Dickinson, San Jose, CA, USA) using
FlowJo Software (Treestar, Ashland,
OR, USA).

According to the results of measure-
ment, absolute numbers of lymphocyte
subsets were divided into below nor-
mal range, within normal range and
above normal range; defined as low,
normal and high respectively.

Serum cytokines

Sera derived from patients were col-
lected and examined at once. Serum
cytokines including interleukin 2 (IL-
2), interleukin 4 (IL-4), interleukin 6
(IL-6), interleukin 10 (IL-10), tumour
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necrosis factor-alpha (TNF-a), inter-
feron-gamma (IFN-y) and interleukin
17A (IL-17A) were detected by flow
cytometry (Becton Dickinson FACS
Canto, San Jose, CA, USA) according
to the manufacturer’s instructions. Cy-
tokine detection reagents were provid-
ed by Jiangxi Cellgene Biotechnology
Limited Company.

Statistical analysis

SPSS 26.0 (IBM, Armonk, NY, USA)
was used for statistical analysis. The
normally distributed continuous data
were presented as means (5p) and
analysed by Student’s z-test. Whereas
the non-normally distributed measure-
ment data were presented as medians
and interquartile ranges (IQR), Mann-
Whitney U was used for comparisons.
Categorical data were summarised as
frequencies and percentages, analysed
by chi-squared test or Fisher’s exact
test as appropriate. Multivariate logis-
tic regression analysis was performed
to calculate OR value and 95% confi-
dence interval (95% CI) to identify risk
factors associated with ACA in pSS pa-
tients. The correlations between vari-
ables were evaluated with Spearman
rank correlation coefficient, with an “r”
representing linear correlation. p<0.05
was considered statistically significant.

Results

Demographic characteristics

As described in the methods, 45 of
the 333 patients in our study were
ACA-positive, with a positivity rate of
13.5%. The ACA-positive pSS patients
were older at diagnosis (58.8+12.1
years vs. 53.2+13.5 years, p<0.05) and
had apparently longer disease duration
(median, 120 months (IQR, 42-120)
vs. median, 36 months (IQR, 12-120),
p<0.001) compared with those in ACA-
negative group. The predominance of
female was observed in both groups
(95.56% and 92.71%, respectively).
However, there were no differences in
age at onset and female percentage be-
tween the two groups (Table I).

Clinical manifestations

Compared with ACA-negative group,
the ACA-positive group was more
common in dry mouth (100% vs.
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Table II. Laboratory data of ACA-positive and ACA-negative pSS patients.

ACA-positive ACA-negative p-value
White blood cell (x10%/L) 5.02 [4.21-6.46] 491 [3.85-6.24] 0.44
Neutrophil (x10%/L) 3.08 [2.16-4.48] 2.93 [2.18-4.24] 0.681
Lymphocyte (x10°/L) 1.59 [1.15-1.89] 1.49 [1.09-1.86] 0.618
Haemoglobin (g/L) 127.00 [115.50-139.50] 120.50 [108.25-131.00] 0.016
Platelet (x10%/L) 219.00 [176.00-249.50] 224.50 [178.00-274.75] 0.378
ESR (mm/h) 12.50 [7.00-25.25] 21.00 [10.00-36.50] 0.003
CRP (mg/L) 2.41 [0.96-3.3] 3.30 [1.13-4.97] 0.089
RF (IU/L) 10.60 [10.60-13.0] 25.65 [10.60-86.63] <0.001
RF (+) (n, %)* 5/43, 11.63% 145/268, 54.10% <0.001
1gG (g/L) 13.34 [10.90-15.05] 16.00 [12.80-20.73] <0.001
Hyper-1gG (n, %) 5/45, 11.11% 112/282, 39.72% <0.001
IgA (g/L) 2.31 [1.82-3.01] 2.86 [1.97-3.82] 0.012
IgM (g/L) 1.16 [0.79-1.39] 1.14 [0.81-1.61] 0.662
C3 (g/L) 1.07 [0.92-1.22] 1.05 [0.91-1.20] 0.529
C4 (g/L) 0.20 [0.14-0.25] 0.19 [0.16-0.24] 0.892
ANA (+) (n, %) ® 44/45, 97.78% 219/288, 76.04% 0.001
Anti-RNP (+) (n, %) 4/45, 8.89% 35/288, 12.15% 0.527
Anti-Ro52 (+) (n, %) 22/45, 48.89% 178/288, 61.81% 0.100
Anti-SSA (+) (n, %) 9/45, 20% 178/288, 61.81% <0.001
Anti-SSB(+) (n, %) 3/45, 6.67% 76/288, 26.39% 0.004
AMA-M2 (n, %) 4/45, 8.89% 22/288, 7.64% 1.000
Labial gland biopsy (+), (n, %) 43/44, 97.73% 266/279, 95.34% 0.746
Positive ocular staining (n, %) 20/37, 54.05% 157/253, 62.06% 0.351
Positive Schirmer’s test (n, %) 31/37, 83.78% 209/253, 82.61% 0.86
Positive BUT test (n, %) 36/37, 97.30% 239/253, 94.47% 0.742

Values are presented as n, number (%), or median (interquartile range).
ACA: anticentromere antibody; pSS: primary Sjogren’s syndrome; RF: reumatoid factor; ANA: anti-

nuclear antibody.

apositive RF >20 IU/ml; ® positive for ANA titres =1:320.

85.07%, p<0.01), dry eye (93.33% vs.
70.83%,p=0.001), parotid enlargement
(22.22% vs. 9.72%, p<0.05) and RP
(22.22% vs.9.72%, p<0.05). While the
rampant caries did not differ between
the ACA-positive and ACA-negative
patients (Table I). Although the sub-
jective sicca symptoms were more
frequent in ACA-positive patients, the
objective tests related to ocular dry-
ness such as Schirmer’s test, tear BUT,
ocular staining showed no differences
between the two groups (Table II).

Systemic involvements of each group
were listed in Table I. Patients in
ACA-positive group presented less fre-
quency of haematological involvement
(31.11% vs. 59.38%, p<0.001), espe-
cially a lower prevalence of leucopoe-
nia (6.67% vs. 21.18%, p<0.05). The
frequent of lung (33.33% vs. 19.44%,
p<0.05) and digestive system involve-
ment (13.33% vs. 3.82%, p<0.05) were
significantly higher in ACA-positive
patients than the ACA-negative ones.
Among the six patients with liver in-
volvement in the ACA-positive group,
four had PBC, two had AIH. No sig-
nificant differences were observed in

arthritis, mucocutaneous, renal, nerv-
ous involvement, lymphatic system in-
volvement and lymphoma between the
groups (Table I).

Immunological features

There were no significant differences
in absolute white blood cell count as
well as the subsets between pSS pa-
tients with and without ACA. The me-
dian haemoglobin concentration of the
ACA-positive group was higher than
ACA-negative group. While the ESR
(»<0.001) and IgA (p<0.05) level were
lower in the ACA-positive group. In
addition, lower serum RF (p<0.001)
and IgG level (p<0.001), less fre-
quency of RF positivity (11.63% vs.
54.10%, p<0.01) and hyperimmuno-
globulinaemia (11.11% vs. 39.72%,
p<0.001) were also observed in ACA-
positive pSS patients. As to the autoan-
tibodies that evaluated in our study, the
presence of ANA (97.78% vs. 76.04%,
p=0.001) was more frequent, where-
as the anti-SSA (20% vs. 61.81%,
p<0.001) anti-SSB antibody (6.67%
vs.26.39%, p<0.01) were less frequent
in ACA positive pSS patients. Moreo-
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ver, no statistical difference was found
in the positivity of labial gland biopsy
between the two groups (Table II).

Disease activity and treatment
ACA-positive pSS patients showed a
lower ESSDALI score (5(1-11) vs. 8(4-
13), p<0.01) compared with ACA-
negative individuals, indicating a lower
disease activity in those patients (Ta-
ble I). Therefore, we speculated the
treatment regard to the ACA-positive
patients should be more mildly. Then
the current medications used for pSS
patients were compared between the
two groups. As shown in Table III, re-
sults indicated although the glucocor-
ticoids and immunosuppressants were
less prescribed in patients with ACA,
the differences were not statistically
significant. In 45 ACA-positivity pSS
patients, only 11 individuals received
immunosuppressive therapy, 9 were
treated with leflunomide, 1 with igu-
ratimod and 1 with cyclophosphamide
(Table III). No patient developed skin
sclerosis and/or SSc during a mean fol-
low-up of 38.55+12.61 months (range
2649 months).

Potential risk factors

Multivariate logistic regression analy-
sis was performed to identify risk fac-
tors associated with ACA in pSS pa-
tients. Age, disease duration, parotid
enlargement, RP, lung and digestive
system involvement, ANA, anti-SSA,
anti-SSB and variables examined by
monofactor analysis found to be sig-
nificantly different were included in
the assessment. Logistic regression
analysis illustrated disease duration
longer than 5 years, parotid enlarge-
ment, normal immunoglobulin, absent
of anti-SSA to be positively associated
with ACA in pSS patients (Fig.l and
Supplementary Table S1).

Lymphocyte subsets

in peripheral blood

There was no statistical difference in
circulating lymphocyte between ACA
positive and negative group. We fur-
ther detected the lymphocyte subsets in
peripheral blood by flow cytometry to
investigate their immunological status.
The distributions of T cells, B cells and

Clinical and Experimental Rheumatology 2023

ACA positive pSS have distinctive clinical features / Y. Liu et al.

Table III. Treatment of ACA-positive and ACA-negative pSS patients.

Treatment (n, %) ACA-positive ACA-negative p-value
Prednisone/methylprednisolone 8/45, 17.78% 69/288, 23.96% 0.36
Immunosuppressants 11745, 24.44% 103/288, 35.76% 0.137
Methotrexate 0/45, 0% 2/288, 0.69% 1
Leflunomide 9/45, 20.00% 73/288, 25.35% 0.439
Iguratimod 1/45, 2.22% 13/288, 4.51% 0.754

Mycophenolate mofetil 0/45, 0% 6/288, 2.08% 1
Cyclosporin A 0/45, 0% 8/288, 2.78% 0.543
Cyclophosphamide 1/45, 2.22% 3/288, 1.04% 0.442
Tacrolimus 0/45, 0% 1/288, 0.35% 1
Hydroxychloroquine 34/45, 75.56% 222/288, 77.08% 0.821
ACA: anticentromere antibody; pSS: primary Sjogren’s syndrome.
OR( 95%CI) P
disease duration > 5 years - e~ 441 (2.01-9.68) <0.001
parotid enlargement i 3.35(1.13-9.98) 0.030
normal immunoglobulin ——e—i 3.68( 1.28-10.53) 0.015
ANA positive 4 —e— 40.02( 5.12-312.60)  <0.001
anti-SSA positive +e— - 0.11( 0.05-0.27) <0.001
T 1

I T T
0.01 01 1 10

Fig. 1. Risk factors related to ACA in pSS patients.

100 1000

CI: confidence interval; OR: odds ratio; ANA: antinuclear antibody; ACA: anticentromere antibody;

pSS: primary Sjogren’s syndrome.

NK cells in the two groups were listed in
Figure 2 and Supplementary Tables S2,
S3, S4. We found the absolute number
and prevalence of CD19* B cells were
significantly decreased (p<0.05), while
the absolute number of CD16* CD56*
NK cells were significantly increased
(p<0.05) in ACA-positive group.
Whereas CD3* T cells, CD4* T cells
and CD8* T cells were comparable be-
tween the two groups (p>0.05). We also
found most pSS patients in both groups
had normal values in CD19* B cells
(90.91% and 90.14%, respectively). The
absolute number of CD16* CD56" NK
cells were within the normal range in all
of the ACA-positive patients. Besides,
the ESSDALI inversely correlated with
the absolute number of CD3* T cells,
CD4* T cells, CD16* CD56* NK cells
and CD19* B cells (Fig. 2).

Serum cytokines

To explore factors underlying the dif-
ferences noted in clinical characteris-
tics, we examined serum cytokines in
ACA-positive and ACA-negative pSS
patients. Results showed IL-2, IL-4,

IL-6,1L-10, TNF-a, IFN-y and IL-17A
did not differ between the two groups.
(Table IV).

Discussion

ACA has been regarded as the specific
autoantibody of the CREST variant of
scleroderma since first detected (19).
However, it also has been found in pa-
tients with SSc, Sjogren’s syndrome
(SS), PBC, SLE and RA. At recent
decade, ACA has been suggested as a
marker related to pSS due to its con-
sistent detection in the sera of pSS pa-
tients. The present study was the first to
evaluate the differences between ACA
positive and negative patients with pSS
in China. Our study uncovered that pa-
tient with ACA-positive had distinctive
demographic characteristics and circu-
lating lymphocyte profiles; they pre-
sented with less severe immunological
features and lower disease activity than
those with ACA-negative.

In our study, 13.5% of the pSS patients
were ACA-positive. The positivity rate
of ACA was within the range of litera-
ture reports, similar with two recent
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Fig. 2. Immunological status of ACA-positive and ACA-negative pSS patients.
A: Absolute numbers of CD3* T cells, CD4* T cells, CD8* T cells, CD16*CD56* NK cells and CD19* B cells in the ACA-positive and ACA-negative pSS patients.
B: Prevalence of CD3* T cells, CD4* T cells, CD8* T cells, CD16*CD56* NK cells and CD19* B cells in the lymphocytes of ACA-positive and ACA-negative

pSS patients.

40 r=0.274
P<0.001

ESSDAI

Absolute number of CD3+ cells (/ul)

F
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1000 1500
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C-F: Correlation of the ESSDAI with the absolute numbers of CD3* T cells, CD4* T cells, CD16*CD56* NK cells and CD19* B cells in pSS patients.
G-H: The proportions of below, within and above normal range of CD16*CD56* NK cells and CD19* B cells in pSS patients with and without ACA.

#p<0.05, #p<0.01.

Table IV. Serum cytokine of ACA-positive and ACA-negative pSS patients.

ACA-positive ACA-negative p-value
n=12 n=65

IL-2 0.46 0.29-0.65] 0.36 [0.33-0.69] 0.608
IL-4 0.60 [0.34-0.96] 0.62 [0.38-0.88] 0.637
1L-6 1.70 [0.99-6.62] 1.93 [0.89-4.76] 0.861
IL-10 0.87 [0.63-1.50] 0.78 [0.58-1.49] 0.694
TNF-a 0.68 [0.47-0.89] 0.78 [0.49-0.99] 0.710
INF-y 0.62 [0.39-0.73] 0.67 [0.34-0.93] 0.684
IL-17A 1.05 [0.52-3.89] 0.99 [0.72-2.50] 0.844

ACA: anticentromere antibody; pSS: primary Sjogren’s syndrome.

researches in South Korea (13.4% and
16.7% respectively) (15, 20). Our study
found that patients with ACA had dis-
tinctive demographic features; they had
significant longer disease duration and
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older diagnosis age than those with-
out ACA, which were agreed with the
previous reports (21, 22). Moreover, a
strikingly lower ESSDAI and ESR in
ACA-positive pSS patients suggesting

a less severe disease activity in these
patients. The possible explanation was
the relatively mild clinical phenotype of
ACA-positive patients may lead to the
delay of visiting doctors, so the disease
duration of this subset was longer.

However, in terms of symptoms of
pSS, especially the secretory dysfunc-
tion of the exocrine glands, the results
of previous studies were controversial.
In a cross-sectional analysis of 1361
pSS patients from the Sjogren’s Inter-
national Collaborative Clinical Alliance
(SICCA), a more severe exocrine glan-
dular dysfunction that demonstrated
by Schirmer’s test and unstimulated
whole saliva was observed in ACA-
positive patients (23). Park et al. inves-
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tigated 318 patients with pSS recruited
from the Korean Initiative of primary
Sjogren’s Syndrome (KISS), including
53 patients with ACA positive. These
patients presented higher xerostomia
inventory scores. But there were no sta-
tistically differences in subjective sicca
symptoms between groups (15). Li et
al. was agreed with the present study,
showed the symptoms of dry mouth and
dry eye were more frequent in ACA-
positive patients (24). Therefore, severe
sicca symptom may be the characteris-
tic of ACA-positive pSS, but further in-
vestigation was needed to confirm this
point.

In addition, the literature consistently
reported RP was more common in
ACA-positive patients (13-15, 20-22),
our research confirmed this as well. Lin
et al. indicated a higher positivity of
ACA was observed in pSS patients with
RP (25). All these evidences demon-
strated the close relationship between
ACA and RP in pSS patients.

Our results were consistent with previ-
ous researches, suggested that pSS pa-
tients with ACA positive tend to have
higher frequency of digestive system
involvement, especially liver involve-
ment, such as PBC, AIH and so on (15,
16, 21). The lower prevalence of blood
system involvement, especially leuko-
penia, was also observed in other co-
horts (15, 22). However, the results of
other system involvements in patients
with ACA were different in previous
reports. Our study found the incidence
of lung involvement in ACA-positive
group was higher, which was consist-
ent with the findings of Notarstefano et
al. (16). Although ACA-positive pSS
patients shared some similar features,
cohorts from different ethnic did not
present the same manifestations, sug-
gesting that genetic, environmental
and socioeconomic variations were in-
volved in the biological and immuno-
logical responses.

An important finding in our study
comes from the lower disease activity in
ACA-positive pSS patients. The result
was attributed to the decreased organ
involvement and lower scores in the bi-
ological domain of ESSDAI than those
of ACA-negative patients. In line with
previous published reports (10, 12), we
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found ACA-positive pSS patients had
less frequent of anti-SSA and anti-SSB
antibody. Additionally, it has been dem-
onstrated that the presence of anti-SSA
antibody in pSS is related to activation
of humoral immunity, result in longer
disease duration, more frequency of ex-
tra glandular manifestations and higher
intensity of the lymphocytic infiltrates
invading the minor salivary glands (10,
26, 27). Recently a study from Japan
demonstrated that ACA/SSA double
positive SS had higher ESSDATI at diag-
nosis than ACA single positive SS (28).
Therefore, the lower ESSDAI in ACA-
positive patients may be related to the
lower positivity of anti-SSA antibody in
this subgroup.

The serum IgG and RF levels were also
lower in the ACA-positive patients in
our study, implicating a lower degree of
chronic B-cell activation. Therefore, for
the first time, we compared the distribu-
tion of circulating lymphocyte subsets
to illustrate the immune status. As ex-
pected, we found ACA-positive patients
had a significantly reduced B lympho-
cyte count and percentage compared
with ACA-negative ones. This may
partly shed light on the reason behind
the marked disturbances in the sero-
logical aspects of the pSS patients with
ACA, as reduced B cells could result to
lower frequency of hypergammaglob-
ulinaemia, decreased positivity of RF,
anti-SSA and anti-SSB antibody. Inter-
estingly, we also found CD16+CD56+
NK cells, innate lymphoid cells that
exhibit a potential regulatory role in
pSS disease (29, 30), were significantly
increased in the ACA-positive group.
Moreover, researchers confirmed the
protective role of NK cells as negative
regulators of autoantibodies producing
B cells (31), which could give a reason-
able explanation of our outcome.
Serum cytokines, which also participat-
ed in the immune system, were exam-
ined in our study. No significant differ-
ences were noted between pSS patients
with and without ACA. Further investi-
gations were needed to reveal whether
the positivity of ACA in pSS impact
serum cytokines.

The tendency of ACA-positive pSS pa-
tients evolve to definite SSc is debating
since previous published studies on the

follow-up of the disease have provided
conflicting information (32, 33). Thus,
it is necessary for us to follow up ACA-
positive patients. In our current study,
we did not observe those patients devel-
oping into SSc. Existing literature indi-
cated the subset of ACA-positive pSS
patients could be described as in-be-
tween pSS and SSc (13). Thus, further
prospective study and more long-term
observation is needed to pay attention
to the possibility for development to
CREST syndrome or SSc.

Previous published studies on the risk
of lymphoma in patients with ACA-
positive pSS have provided conflict-
ing information (16, 20, 34). However,
lower degree of chronic B-cell activa-
tion and reduced clinical predictors for
the development of lymphoma (35)
(lower age at diagnosis, positive RF,
anti-SSA positivity and hyperglobu-
linemia) could suggest lower risks for
the development of lymphoma in ACA-
positive pSS patients. In our study, only
one patient was diagnosed with lym-
phoma and there was no significant dif-
ference in lymphoma risk between two
groups. It is necessary to monitor our
patients for longer time.

There are some limitations in the cur-
rent study. The retrospective obser-
vational design of the study could not
determine the causative relationship
well. Moreover, the study is conducted
in a single centre, which may lead to
selection bias. Finally, the lack of clini-
cal and laboratory information of some
patients may lead to unexpected various
biases.

Conclusions

In conclusion, our study shows that
ACA-positive patients with pSS have
distinctive clinical manifestations and
lower activation of the humoral immune
system, present with less severe immu-
nological features and lower disease
activity, have decreased B cells and el-
evated circulating NK cells. Physicians
should pay attention to RP, lung and
digestive involvement in those patients.
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