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Abstract
Objective
To investigate the clinical characteristics and relevant factors of secondary immune thrombocytopenia (ITP) in
patients with primary Sjogren’s syndrome (pSS).

Methods
Patients with pSS being treated between 2013 and 2020 in China-Japan Friendship Hospital were retrospectively
analysed. Clinical characteristics were compared between pSS patients with and without secondary ITP. Logistic
regression analysis was performed to identify factors associated with secondary ITP in patients with pSS.

Results
639 patients with pSS were included in this study, among which 566 (88.6%) were women. The prevalence of
secondary ITP in patients with pSS were 12.4%. Among pSS patients with secondary ITP, 55.7% had mucocutaneous
bleeding and 8.9% experienced visceral bleeding. Lymphopenia (OR=3.154, 95% CI 1.185-8.395, p=0.021), anaemia
(OR=2416, 95% CI 1.250-4.668, p=0.009), low C4 (OR=2.904, 95% CI 1.563-5.394, p=0.001), and positive anti-RNP
(OR=2.777,95% CI 1.070-7.202, p=0.036) were significantly related to secondary ITP, while interstitial lung disease
(ILD, OR=0429, 95% CI 0.203-0.907, p=0.027), ANA =1:320 (OR=0.469, 95% CI 0.221-0.996, p=0.049) and
positive anti-SSB (OR=0.288, 95% CI 0.126-0.685, p=0.003) were negatively associated with secondary ITP in
patients with pSS.

Conclusion
Over 10% of patients with pSS had secondary ITP, among whom visceral bleeding was comparatively rare.
Lymphopenia and anaemia were positively related to secondary ITP, while ILD was negatively associated with
secondary ITP. Low C4 and positive anti-RNP seem to be two potential risk factors for secondary ITP in patients
with pSS, while ANA =1:320 and positive anti-SSB may be two potential protective factors.
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Introduction

Primary Sjogren’s syndrome (pSS) is
a common systemic autoimmune dis-
ease, characterised by B-cell hyperac-
tivity and lymphocytic infiltration of
exocrine glands and extra-glandular
organs (1, 2). Dryness of mouth and
eyes are the most prevalent symptoms
of this disease, while more than 30%
of the patients may present systemic
manifestations ranging from fatigue, ar-
thralgia, interstitial lung disease (ILD),
thrombocytopenia or hypokalaemia (1,
3). These symptoms and organ involve-
ment affect health of the patients and
their quality of life (4, 5). With a fe-
male-to-male ratio of 9:1 and peak inci-
dence at approximately 50 years of age,
pSS affects 1 to 23 persons per 10000
inhabitants in European countries, 2 to
10 per 10000 inhabitants in US popula-
tion, and in approximately 6 per 10000
Chinese inhabitants (6-8).

Immune thrombocytopenia (ITP) is an
acquired thrombocytopenia, defined as
a platelet count below 100 x 10°/L, with
other causes of thrombocytopenia ruled
out (9). ITP can be further differentiat-
ed into primary ITP and secondary ITP.
The latter is commonly associated with
autoimmune diseases, such as pSS and
systematic lupus erythematosus (SLE)
(10, 11). Since thrombocytopenia was
associated with metrics of the disease’s
activity and prognosis in pSS (12), ex-
ploring factors associated with second-
ary ITP in patients with pSS can provide
insights in clinical management of this
disease. Currently, a few studies have
investigated the clinical characteristics
of ITP in patients with pSS. A Korean
cohort study (13) included 113 pSS pa-
tients showed that 23.9% patients with
pSS had autoimmune cytopenia, but no
further analysis of thrombocytopenia
was conducted. A Chinese retrospective
study evaluated features of ITP associ-
ated with autoimmune diseases report-
ed that 18.82% pSS patients complicat-
ed with thrombocytopenia (8). Another
recent single-centre retrospective study
(14) enrolling 291 Chinese pSS patients
analysed the clinical characteristics of
ITP in patients with pSS and reported
that 12.03% patients with pSS had sec-
ondary ITP. However, characteristics of
ITP associated with pSS were not un-

derstood fully and it remains unclear
about factors associated with ITP in pa-
tients with pSS in previous studies due
to the limited sample size. Therefore,
we conducted this retrospective study
to further investigate clinical character-
istics and relevant factors of secondary
ITP in patients with pSS to inform clini-
cal work.

Materials and methods

Study population

Outpatients and inpatients with pSS be-
ing treated in China-Japan Friendship
Hospital between January 2013 and
December 2020 were retrospectively
analysed. The diagnosis of pSS was
based on the 2002 American-European
Consensus Group criteria for pSS (15)
or the 2016 American College of Rheu-
matology/European League Against
Rheumatism  classification criteria
(16). ITP was diagnosed according to
the American Society of Haematology
guidelines (17) and all ITP included in
this study were associated with pSS. All
pSS patients with secondary ITP had a
platelet count below 100 x 10%/L. Se-
vere ITP is defined as peripheral blood
platelet count less than 20 x 10°/L (18).
Patients with cancer or secondary SS
were excluded. Patients developed
thrombocytopenia due to other reasons
such as primary haematological dis-
ease, liver cirrhosis, antiphospholipid
syndrome, or infection were excluded.
Pregnant women were excluded. If a
record missed important data that was
used to diagnose pSS, or platelet count,
the record would also be excluded. This
study was approved by the Clinical Re-
search Ethics Committee of China-Ja-
pan Friendship Hospital (no.2021-144-
K102). Informed consent was exempt-
ed because the datasets were devoid of
personally identifiable information.

Date collection

Clinical data including patient demo-
graphics, clinical manifestations, labo-
ratory indicators, and diagnosis were
obtained from medical records of eligi-
ble patients and the hospital information
system. If a patient was treated more
than one time, only medical record of
the first encounter associated with pSS
was included for analysis. All manifes-
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tations were either concomitant or be-
fore the thrombopenia diagnosis. Clini-
cal manifestations included symptoms
related to pSS such as dryness, fatigue,
and arthralgia. ILD was detected by
high-resolution computed tomography
and evaluated by two experienced radi-
ologists. Abnormal Schirmer I test was
defined as a result <5Smm/Smin. Labora-
tory indicators included full blood test,
immunoglobulin A (IgA), immunoglob-
ulin G (IgG), immunoglobulin M (IgM),
complement 3 (C3), and complement 4
(C4), erythrocyte sedimentation rate
(ESR), antinuclear antibodies (ANA),
rheumatoid factor (RF), anti-Sjogren’s
syndrome A (SSA) antibody, anti-Ro52
antibody, anti-Sjogren’s syndrome B
(SSB) antibody, anti-centromere pro-
tein B (CENP-B) antibody, anti-ribonu-
cleoprotein (RNP) antibody, anti-cardi-
olipin (ACL) and anti-f2-glycoprotein I
(B2GPI) antibodies.

All tests were performed using com-
mercial techniques standardised in
China-Japan Friendship Hospital. Leu-
copenia was defined as white blood
cell count <4.00 x 10°/L, neutropenia
was defined as neutrophil <1.5 x 10°/L,
anaemia was defined as haemoglobin
concentration <110 g/L, and throm-
bocytopenia was defined as platelet
count <100 x 10%L. Hypergammaglob-
ulinaemia was defined as IgA >3.78
g/L, 1gG >16.2 g/L, or IgM >2.63 g/L.
Hypocomplementaemia was defined
as C3 <0.7 g/L, or low C4 <0.16 g/L.
Elevated ESR was defined as ESR >20
mm/h. The ANA titre was determined
by an indirect immunofluorescence as-
say on HEp2 cells, and a titre of 1:320
was considered positive. RF was deter-
mined by immunoturbidimetric assay,
and positivity defined as a level over 20
IU/mL. Anti-ACL and anti-p2GPI an-
tibodies were tested using commercial
enzyme-linked immunosorbent assay
kits. Anti-SSA and all other autoanti-
bodies were tested using commercial
immunoblot kits. Positive minor sali-
vary gland (MSG) biopsy was defined
as focal lymphocytic sialadenitis with a
focus score of =1 focus per 4 mm? (15).

Statistical analysis

SPSS (v. 19.0) software was used for
data analyses. Continuous data were
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From Jan 2013 to Dec 2020
Patients diagnosed with SS (N=1791)

v

177 patients were excluded with reasons:

* Patients with cancer 154
* Pregnancy 23

L

Patients without cancer or pregnancy
(N=1614)

Patients diagnosed with pSS

852 patients with secondary SS were excluded:

* Rheumatoid arthritis 385
* Systemic lupus erythematosus 175
* Polymyositis/dermatomyositis 129
* Systemic sclerosis 52
* Overlap syndrome 57
* Mixed connective tissue disease 17
*  Other diseases 37

(N=762)

A4

96 patients developed thrombocytopenia due to the
| following reasons were excluded:

» Liver Cirrhosis 43
* Infection 42
* Antiphospholipid Syndrome 7
* Primary hematological disease 4

pSS patients left for further screen
(N=666)

v

A\ 4

27 patients missed important data were excluded:

» Diagnostic indicators 18
* Platelet count 9

Patients included in the study

(N=639)

Fig. 1. Flow chart for patient selection.

presented as median with interquartile
range (IQR) for any non-normally dis-
tribution. Categorical data were pre-
sented as numbers and percentages.
The Shapiro-Wilk test was conducted
to detect whether the data were nor-
mally distributed. In the between-group
comparisons, the Mann-Whitney U-test
was used for continuous data which did
not normally distributed, and the Chi-
squared test or Fisher’s exact test as ap-
propriate was conducted to compare bi-
nary data. Multivariate logistic regres-
sion analysis was performed to identify
factors associated with ITP in patients
with pSS, adjusted for age (the age of
patients when they visited the China-
Japan Friendship Hospital due to pSS),
sex, disease duration (time from onset
to diagnosis of pSS in China-Japan
Friendship Hospital) and those with sta-
tistical p-value <0.1 in univariate analy-
ses. The results were presented as odds

ratio (OR) with its 95% confidence in-
terval (CI). A two-sided p-value <0.05
was considered significant.

Results

Demographic data of pSS patients
with and without secondary ITP

A total of 639 Chinese patients with
pSS, involving 79 (12.4%) with sec-
ondary ITP and 560 (87.6%) without
ITP, were included in this study (Fig.
1). 566 (88.6%) were women, with a
median age of 57 years (IQR 48-64)
years old. The median duration of pSS
was 36 months (IQR 10-96). There was
no obvious difference in age, gender,
and disease duration between pSS pa-
tients with and without secondary ITP
(Table I).

Clinical manifestations of pSS
patients with and without secondary ITP
As shown in Table I, patients with pSS
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commonly had dry mouth (85.9%) and
dry eyes (79.7%). Majority of (92.0%)
patients were consistent with Schirmer
I test<5 mm/5 min in ocular evaluation.
Some patients had fatigue (46.2%), ar-
thralgia (41.8%), dental caries (39.7%),
or parotid enlargement (17.1%). ILD
was found in 225 patients with pSS
(35.2%). 369 patients (57.7%) included
in this study achieved MSG biopsy, and
98.6% of the 369 patients presented pos-
itive findings, with a median MSG focus
score of 3 (IQR 1-4). The clinical mani-
festations including dry mouth, dry eyes,
Schirmer I test <5 mm/5 min, fatigue,
arthralgia, dental caries, parotid enlarge-
ment, positive MSG biopsy, and MSG
focus score were comparable between
pSS patients with and without second-
ary ITP. However, pSS patients with
secondary ITP had lower prevalence of
ILD, compared with pSS patients with-
out ITP (22.8% vs.37.0%, p=0.014).

Platelets and bleeding of pSS
patients with secondary I'TP

Among the 79 patients (12.4%) who
were complicated with ITP associ-
ated with pSS, 32 (40.5% of 79, 5.0%
of 639) had severe ITP. The median
level of platelets in pSS patients with
secondary ITP was 29.0 (8.0-69.0) x
10°/L, which is significantly lower than
the median level of 206.0 (169.0-250.0)
x 10%L in pSS patients without ITP
(p<0.001) (Table II). The median level
of platelets in pSS patients with severe
ITP was 7.0 (2.0-12.8) x 10°/L.
Compared with pSS patients without
ITP, patients with secondary ITP had
significantly higher proportion in mu-
cocutaneous bleeding (55.7% vs. 3.0%,
p<0.001) and visceral bleeding (8.9%
vs. 0.2%, p<0.001). Visceral bleed-
ing in pSS patients with secondary
ITP included gastrointestinal bleeding
(2.5%, n=2), gastrointestinal bleed-
ing combined with haematuria (1.3%,
n=1), vaginal bleeding (2.5%,n=2) and
intracranial haemorrhage (2.5%, n=2);
while in patients without ITP just con-
tained gastrointestinal bleeding (0.2%,
n=1) (Fig. 2).

Among pSS patients with secondary
ITP, patients with intracranial hemor-
rhage all accompanied by severe ITP
(platelet <3 x 10°L), without other
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Table I. Clinical characteristics of pSS patients with and without secondary ITP.

Characteristics Total (n=639)

Age (years)
Gender (female)
Disease duration (months)

566 (88.6)

Dry mouth 549 (85.9)
Dry eyes 509 (79.7)
Schirmer I test <5 mm/5 min 588 (92.0)
Fatigue 295 (46.2)
Arthralgia 264/631 (41.8)
Dental caires 254 (39.7)
Parotid enlargement 109 (17.1)
Interstitial lung disease 225 (35.2)

Minor salivary gland biopsy 364/369 (98.6)
positivity*

Focus score 3 (1-4)

57.0 (48.0-64.0)

36.0 (10.0-96.0)

pSS with ITP pSS without ITP p-value**

(n=79) (n=560)
58.0 (49.0-66.0) 56.0 (48.0-64.0) 0.252
74 (93.7) 492 (87.9) 0.128
48.0 (12.0-96.0) 360 (9.25-96.0) 0.539
65 (82.3) 484 (86.4) 0.321
61 (77.2) 448 (80.0) 0.565
71 (89.9) 517 (92.3) 0.452
39 (49.4) 256 (45.7) 0.542
26/75 (34.7) 238/556 (42.8) 0.180
36 (45.6) 218 (38.9) 0.259
10 (12.7) 99 (17.7) 0.267
18 (22.8) 207 (37.0) 0.014
32/32 (100.0)  332/337 (98.5) 10007
2 (1-3) 3 (15-4) 0.200

All values are presented as n (%) or median (interquartile). ITP: immune thrombocytopenia.
*Positive minor salivary gland biopsy is defined as focal lymphocytic sialadenitis with a focus score

of =1 focus/4 mm?.

**Mann-Whitney U-test for continuous data, Chi-squared test for compare binary data.

***Fisher’s exact test.

causes of intracranial haemorrhage such
as hypertension and brain arteriovenous
malformation. Compared with pSS pa-
tients with non-severe ITP (platelet
count =20 x 10°%L and <100 x 10°/L),
patients with severe ITP (platelet count
<20 x 10°/L) had higher incidence in
mucocutaneous bleeding (96.9% vs.
36.2%, p<0.001), but similar incidence
in visceral bleeding (12.5% vs. 6.4%,
p=0.592).

Haematological and serological
characteristics of pSS patients

with and without secondary ITP
Significant differences were also found
in many laboratory indicators of pSS
patients with and without secondary
ITP (Table II). Besides platelet, pSS
patients with secondary ITP had lower
level of haemoglobin [116.0 (104.0-
131.0) g/L vs. 125.0 (115.0-134.0) g/L,
p<0.001], compared with pSS patients
without ITP. Additionally, compared
with patients without ITP, the propor-
tion of lymphopenia was higher in
patients with secondary ITP (16.5%
vs. 59%, p=0.001), and similar find-
ing with anaemia (31.6% vs. 15.7%,
p=0.001). The differences between
pSS patients with and without second-
ary ITP in other laboratory findings
including leukocyte count, neutrophile
count, lymphocyte count, the propor-
tion of leucopenia, and the proportion
of neutropenia were not significant.

Compared with pSS patients without
ITP, pSS patients with secondary ITP
had significantly lower levels of C3 [0.78
(0.66-0.90) g/L vs.0.85 (0.74-0.97) g/L,
p=0.002] and C4 [0.15 (0.11-0.19) g/L
vs.0.18 (0.15-0.22) g/L, p<0.001]. Fur-
thermore, pSS patients with secondary
ITP showed higher proportions of low
C3 (333% vs. 19.6%, p=0.006), and
low C4 (55.1% vs. 31.7%, p<0.001). No
significant differences were detected be-
tween the two groups in immunoglobu-
lin level and ESR.

As shown in Table II about the immu-
nological characteristics, ANA titres >
1:320 were found in 30.0% of included
patients, and positive RF, anti-SSA, an-
ti-Ro52, anti-SSB, anti-CENP-B, anti-
RNP, anti-ACL, and anti-p2GPI were
in 45.8%, 65.9%, 54.8%, 27.5%, 71.6%,
8.4%, 5.3%, and 5.3% of included pa-
tients, respectively. Compared with
pSS patients without ITP, patients with
secondary ITP had lower positivity of
anti-SSB (16.7% vs. 29.1%, p=0.022).
No significant differences were detected
between the two groups in other auto-
antibodies.

Factors associated with

secondary ITP in pSS patients

Logistic regression analysis was per-
formed to identify factors that might be
used to predict the development of sec-
ondary ITP in patients with pSS (Table
IIT). Univariate analysis was performed

Clinical and Experimental Rheumatology 2022
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Table I1. Haematological and serological characteristics of pSS patients with and without secondary ITP.

Variables Total (n=639) pSS with ITP (n=79) pSS without ITP (n=560) p-value*
Leukocyte (x10%/L) 5.04 (3.92-6.64) 4.87 (3.91-7.40) 505 (3.92-6.55) 0.683
Leucopenia (<4x10°/L) 168 (26.3) 21 (26.6) 147 (26.3) 0.950
Neutrophile (x10%L) 293 (2.12-4.17) 348 (2.17-4.64) 2.89 (2.11-4.09) 0.104
Neutropenia (<1.5x10%L) 44 (6.9) 7 (8.9) 37 (6.6) 0.459
Lymphocyte (x10%/L) 149 (1.13-1.85) 1.34 (0.97-1.87) 1.51 (1.15-1.85) 0.062
Lymphopenia (<0.8x10°/L) 46 (7.2) 13 (16.5) 33 (5.9) 0.001
Haemoglobin (g/L) 125.0 (114.0-134.0) 116.0 (104.0-131.0) 125.0 (115.0-134.0) <0.001
Anaemia (haemoglobin <110 g/L) 113 (17.7) 25 (31.6) 88 (15.7) 0.001
Platelet (x10°/L) 195.0 (153.0-241.0) 29.0 (8.0-69.0) 206 (169.0-250.0) <0.001
Immunoglobulin A (g/L) 2.76 (1.91-3.77) 249 (1.90-3.52) 2.79 (1.91-3.81) 0.209
Hyper-immunoglobulin A (>3.78 g/L) 154/626 (24.6) 14/78 (17.9) 140/548 (25.5) 0.145
Immunoglobulin G (g/L) 15.50 (12.40-20.50) 15.35 (12.15-22.10) 15.50 (12.50-20.28) 0.804
Hyper-immunoglobulin G (>16.2 g/L) 281/626 (44.9) 36/78 (46.2) 245/548 (44.7) 0.810
Immunoglobulin M (g/L) 1.07 (0.74-1.58) 1.19 (0.77-1.94) 1.07 (0.73-1.55) 0.084
Hyper-immunoglobulin M (>2.63 g/L) 48/626 (7.7) 8/78 (10.3) 40/548 (7.3) 0.358
C3 (g/L) 0.84 (0.72-0.96) 0.78 (0.66-0.90) 0.85 (0.74-0.97) 0.002
Low C3 (<0.7 g/L) 133/623 (21.3) 26/78 (33.3) 107/545 (19.6) 0.006
C4 (g/L) 0.18 (0.15-0.22) 0.15 (0.11-0.19) 0.18 (0.15-0.22) <0.001
Low C4 (<0.16 g/L) 216/623 (34.7) 43/78 (55.1) 173/545 (31.7) <0.001
ESR (mm/h) 19.5 (10.3-36.8) 24.0 (13.0-45.5) 19.0 (10.0-34.0) 0.081
Elevated ESR (>20 mm/h) 293/600 (48.8) 41/73 (56.2) 252/527 (47.8) 0.181
ANA titres = 1:320 186/621 (30.0) 16/78 (20.5) 170/543 (31.3) 0.052
RF positivity (>20 IU/mL) 276/603 (45.8) 34/75 (45.3) 242/528 (45.8) 0.935
Anti-SSA antibody positivity 409/621 (65.9) 58/78 (74.4) 351/543 (64.6) 0.091
Anti-Ro52 antibody positivity 340/621 (54.8) 41/78 (52.6) 299/543 (55.1) 0.678
Anti-SSB antibody positivity 171/621 (27.5) 13/78 (16.7) 158/543 (29.1) 0.022
Anti-CENPB antibody positivity 47/621 (7.6) 5/78 (6.4) 42/543 (7.7) 0.679
Anti-RNP antibody positivity 52/621 (8.4) 11/78 (14.1) 41/543 (7.6) 0.051
Anti-ACL antibodies positivity 25/471 (5.3) 7/70 (10.0) 18/401 (4.5) 0.108
Anti-p2GPI antibodies positivity 25/471 (5.3) 5/70 (7.1) 20/401 (5.0) 0.650

All values are presented as n (%) or median (interquartile). ITP: immune thrombocytopenia; C3: complement 3; C4: complement 4; ESR: erythrocyte
sedimentation rate; ANA: antinuclear antibodies; RF: rheumatoid factor; anti-SSA: anti-Sjogren’s syndrome A; anti-SSB: anti-Sjogren’s syndrome B; anti-
CENP-B: anti-centromere protein B; anti-RNP: anti-ribonucleoprotein; anti-ACL: anti-cardiolipin; anti-32GPI: anti-f32-glycoprotein I.

“Mann-Whitney U-test for continuous data, Chi-squared test for compare binary data.

pSS with ITP(n=79)

» 50/2.50/.,2.5"/01.3%
. 0 — —

O Without bleeding
Intracranial hemorrhage

ITP: immune thrombocytopenia

@ Only mucocutaneous bleeding
B Gastrointestinal bleeding

Fig. 2. Bleeding of pSS patients with secondary ITP.

pSS without ITP(n=560)

3.0% 0.2%

— —

96.8%

I Vaginal bleeding
8 Gastrointestinal bleeding and hematuria

to initially explored variables with pos-
sible statistical differences. Variables
involving age, sex, disease duration,
and those with a statistical p-value <0.1
in univariate analyses were included in
multivariate regression analyses.

Clinical and Experimental Rheumatology 2022

The results showed that lymphopenia
was positively associated with second-
ary ITP in pSS patients (OR=3.154,
95% CI 1.185-8.395, p=0.021). Posi-
tive association was also detected
between anaemia (OR=2.416, 95%

CI 1.250-4.668, p=0.009), low C4
level (OR=2.904, 95% CI 1.563-
5.394, p=0.001), or positive anti-RNP
(OR=2.777, 95% CI 1.070-7.202,
p=0.036) and ITP in patients with pSS.
However, ILD (OR=0.429, 95% CI
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Table III. Analysis of factors associated with secondary ITP among pSS patients.

Variables OR 95%Cl1 p-value*
Age (years) 1.023 0.998-1.049 0.074
Gender (female) 2.610 0.571-11.932 0.216
Disease duration (months) 0.999 0.996-1.003 0.657
Interstitial lung disease 0.429 0.203-0.907 0.027
Lymphopenia (<0.8x10%/L) 3.154 1.185-8.395 0.021
Anaemia (haemoglobin <110 g/L) 2416 1.250-4.668 0.009
Low C3 (< 0.7 g/L) 1.192 0.611-2.325 0.606
Low C4 (<0.16 g/L) 2.904 1.563-5.394 0.001
ANA titres = 1:320 0.469 0.221-0.996 0.049
Anti-SSA antibody positivity 1.884 0.900-3.778 0.095
Anti-SSB antibody positivity 0.288 0.126-0.658 0.003
Anti-RNP antibody positivity 2.777 1.070-7.202 0.036
Anti-ACL antibodies positivity 2.746 0.905-8.331 0.075

ITP: immune thrombocytopenia; C3: complement 3; C4: complement 4; ANA: antinuclear antibod-
ies; anti-SSA: anti-Sjogren’s syndrome A; anti-SSB: anti-Sjogren’s syndrome B; anti-CENP-B: anti-
centromere protein B; anti-RNP: anti-ribonucleoprotein; anti-ACL: anti-cardiolipin.

“Multivariate logistic regression analysis.

0.203-0.907, p=0.027) and ANA titres
=1:320 (OR=0.469, 95% CI 0.221-
0.996, p=0.049) were found negatively
associated with secondary ITP in pSS
patients, as well as the presence of
positive anti-SSB (OR=0.288, 95% CI
0.126-0.658, p=0.003). Other factors
such as sex, gender and disease dura-
tion were not significantly related to
secondary I'TP in patients with pSS.

Discussion

This is the first retrospective study with
a large sample size to investigate clini-
cal characteristics and relevant factors
of secondary ITP in patients with pSS.
The results showed that the prevalence
of secondary ITP in patients with pSS
was 12.4%, and 5.0% pSS patients had
severe I'TP, suggesting that secondary
ITP was common in patients with pSS.
The prevalence of ITP associated with
pSS in our study is similar to a previ-
ous study (12.03%) involving Chinese
patients (14). In contrast, we inves-
tigated the autoantibody profiles and
relevant factors of secondary ITP in
patients with pSS.

Our findings indicated that pSS patients
with secondary ITP had higher propor-
tion in bleeding than those without ITP;
more than half of pSS patients with
secondary ITP experienced mucocuta-
neous bleeding, but only 8.9% of them
had visceral bleeding. These results
are consistent with previous studies.
A cross-sectional study enrolling 302
patients with ITP found slightly lower
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frequencies of mucocutaneous bleed-
ing (51.3%) and severe bleeding (6.6%)
in patients with ITP (18). In another
small-scale study, 65.7% pSS patients
with secondary ITP experienced bleed-
ing symptoms, among which only 2.8%
had severe haemorrhage (14). All these
suggested that mucocutaneous bleeding
is common but severe bleeding seems
comparatively rare in pSS patients with
secondary ITP. It seems reasonable to
assume that patients who have severe
bleeding may have lower levels of
platelet than those with mild bleeding.
However, we found that among pSS pa-
tients with secondary ITP, patients with
severe ITP did not show higher propor-
tion in severe bleeding than those with
non-severe ITP. It has been reported
that in ITP patients with lower plate-
let counts, increased platelet reactivity
(platelet clotting capacity) was associ-
ated with decreased risk of bleeding
(19). Thus, pSS patients with severe
ITP who did not experience severe
bleeding may have increased platelet
reactivity. The relationship between
platelet count and bleeding risk in pSS
patients with secondary ITP need to be
further explored.

We found some special clinical charac-
teristics of pSS patients with secondary
ITP compared with those without ITP.
ILD is a main risk factor for poor prog-
nosis of pSS (20), and the pathogenesis
isn’t fully understood (21). This study
showed that ILD was negatively asso-
ciated with secondary ITP in patients

with pSS, indicating a possible role of
platelets in the development of ILD.
Additionally, the prevalence of ILD in
our study (35.2%) is similar to a pre-
vious study (39.1%) from China (22),
but higher than some previous reports
(11%-20%) from European countries
(23, 24), suggesting that the prevalence
of ILD in patients with pSS is different
in China and European countries.

Our data showed that pSS patients with
secondary ITP had a higher proportion
of lymphopenia, which was positively
associated with the development of sec-
ondary ITP. Nevertheless, the underly-
ing mechanisms need more studies to
investigate. In addition, our data re-
vealed that the haemoglobin level was
lower in pSS patients with secondary
ITP and anaemia was positively associ-
ated with the development of secondary
ITP, suggesting certain potential co-
influential factors such as serum iron.
The role of iron in the formation and
function of erythrocytes is well estab-
lished. Iron levels direct the differen-
tiation of megakaryocytic progenitors
and contribute to energy production in
platelet mitochondria (25). Therefore,
iron may be a key link in thrombocyto-
penia and anaemia. More efforts should
be devoted in exploring the underlying
mechanisms and uncovering possible
treatment targets in the future.

It has been reported that autoantibod-
ies inducing complement-mediated
destruction of platelets as well as in-
hibiting megakaryocyte function are
involved in the development of ITP
(26, 27). Nonetheless, the immuno-
logical characteristics of pSS patients
with secondary ITP are still rarely
documented. Our results suggested
that positive anti-RNP and low level of
C4 might be two potential risk factors
for the development of secondary ITP,
while ANA titres =1:320 and positive
anti-SSB might be potential protective
factors. A recent study also reported
that complement levels are reduced in
one-third of patients with ITP and low
level of C4 could predict more severe
ITP (28). Therefore, C4 seems play a
key role in the development of ITP, in-
dicating the potential of complement-
directed therapies. This is an initial
study exploring the role of anti-SSB
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and anti-RNP in the development of
ITP associated with pSS, more research
is needed to verify our findings and ex-
plore the underlying mechanisms.

To date, the pathogenesis of pSS-as-
sociated thrombocytopenia has not yet
been elucidated fully. Previous studies
mainly focused on plasma P-selectin
autoantibodies (29), recent studies
pay more attention to Toll-like recep-
tor and B cell activating factors (30).
The new insights into pathogenesis of
pSS-associated thrombocytopenia may
inform potential treatment therapies.
Currently, no specific therapeutic agent
has been recommended to treat pSS-
associated thrombocytopenia in clini-
cal practice, although some evidence
of potential drugs such as thrombopoi-
etin receptor agonist and fostamatinib
is available (31, 32). More high-quality
studies are needed to explore potential
safe and effective agents.

There are some limitations in this
study. First, this is a single-centre ret-
rospective study involving 639 Chinese
patients with pSS, some potential con-
founders may be unknown although we
adjusted main factors in our retrospec-
tive analyses. It provides a deeper un-
derstanding of factors associated with
secondary ITP in Chinese patients with
pSS, but the results may not be general-
ised to all ethnicities. Second, we were
not able to analyse and report the out-
comes of thrombocytopenia associated
with pSS because we only retrospec-
tively analysed the characteristics and
factors at one time-point. In the future,
multi-centre prospective studies with
long term follow-up are needed to con-
firm our findings and explore the po-
tential therapies for thrombocytopenia
in patients with pSS.

Conclusions

Over 10% of patients with pSS had sec-
ondary ITP, among whom severe hem-
orrhage was uncommon. Lymphopenia
and anaemia were positively related to
secondary ITP, while ILD was negative-
ly associated with secondary ITP. Posi-
tive anti-RNP and low level of C4 seem
be two potential risk factors for second-
ary ITP in patients with pSS, but ANA
titres =1:320 and positive anti-SSB may
be potential protective factors. Future

Clinical and Experimental Rheumatology 2022

prospective studies are needed to verify
the findings of this study.

Acknowledgements

We are grateful to all the patients
whose medical records were retrospec-
tively investigated in this study. We
thank the related rheumatology teams
and medical record system personnel.
We also thank Mr Zeng-Chao Si from
the Department of Information Centre
in China-Japan Friendship Hospital for
helping the collection of clinical data
and Dr Mei Han from Centre for Evi-
dence-Based Chinese Medicine in Bei-
jing University of Chinese Medicine
for advice on statistical analysis.

References

1. MARIETTE X, CRISWELL LA: Primary
Sjogren’s syndrome. N Engl J Med 2018;
378:931-9.
https://doi.org/10.1056/nejmcp1702514

2. CAFARO G, BURSI R, CHATZIS LG et al.:
One year in review 2021: Sjogren’s syn-
drome. Clin Exp Rheumatol 2021; 39 (Suppl.
133): S3-13. https://
doi.org/10.55563/clinexprheumatol/eojaol

3. BRITO-ZERON P, ACAR-DENIZLI N, NG WF et
al.: Epidemiological profile and north-south
gradient driving baseline systemic involve-
ment of primary Sjogren’s syndrome. Rheu-
matology 2020; 59: 2350-9.
https://doi.org/10.1093/rheumatology/kez578

4. MCCOY SS, BARTELS CM, SALDANHA 1J et
al.: National Sjogren’s Foundation Survey:
Burden of Oral and Systemic Involvement on
Quality of Life. J Rheumatol 2021; 48: 1029-
36. https://doi.org/10.3899/jrheum.200733

5. BEJARANO MV, ROMANINI F, CATALAN
PELLET A et al.: Work productivity and ac-
tivity impairment in patients with primary
Sjogren’s syndrome. Clin Exp Rheumatol
2021; 133: 93-9. https://
doi.org/10.55563/clinexprheumatol/6rd9mr

6. BRITO-ZERON P, BALDINI C, BOOTSMA H et
al.: Sjogren syndrome. Nat Rev Dis Primers
20165 2: 16047.
https://doi.org/10.1038/nrdp.2016.47

7. MACIEL G, CROWSON CS, MATTESON EL,
CORNEC D: Prevalence of primary Sjogren’s
syndrome in a US population-based cohort.
Arthritis Care Res 2017; 69: 1612-16.
https://doi.org/10.1002/acr.23173

8. QIN B, WANG J, YANG Z et al.: Epidemiology
of primary Sjogren’s syndrome: a systematic
review and meta-analysis. Ann Rheum Dis
2015; 74: 1983-9. https://doi.org/10.1136/
annrheumdis-2014-205375

9. LAMBERT MP, GERNSHEIMER TB: Clinical
updates in adult immune thrombocytope-
nia. Blood 2017; 129: 2829-35. https://doi.
org/10.1182/blood-2017-03-754119

10. LIU Y, CHEN S, SUN Y et al.: Clinical char-
acteristics of immune thrombocytopenia as-
sociated with autoimmune disease: A retro-
spective study. Medicine (Baltimore) 2016;

12.

13.

16.

17.

19.

20.

21.

22.

95: e5565. https://
doi.org/10.1097/md.0000000000005565

. ZHANG W, WANG F, WANG H, HUA B, FENG

X, SUN L: Severe thrombocytopenia in con-
nective tissue diseases: a single-center re-
view of 131 cases. Clin Rheumatol 2018; 37:
3337-44.
https://doi.org/10.1007/s10067-018-4312-y
BRITO-ZERON P, KOSTOV B, SOLANS R ef al.
Systemic activity and mortality in primary
Sjogren syndrome: predicting survival us-
ing the EULAR-SS Disease Activity Index
(ESSDAI) in 1045 patients. Ann Rheum Dis
2016; 75: 348-55. https://doi.org/10.1136/an-
nrheumdis-2014-206418

KOH JH, LEE J, CHUNG SH et al.: Relation
of autoimmune cytopenia to glandular and
systemic manifestations in primary Sjogren
syndrome: analysis of 113 Korean patients. J
Rheumatol 2015; 42: 1817-24.
https://doi.org/10.3899/jrheum.150058

. DAIF, YANG G,RAO P et al.: Clinical charac-

teristics of secondary immune thrombocyto-
penia associated with primary Sjogren’s syn-
drome. Front Med (Lausanne) 2020; 7: 138.
https://doi.org/10.3389/fmed.2020.00138

. VITALI C, BOMBARDIERI S, JONSSON R et

al.: Classification criteria for Sjogren’s syn-
drome: a revised version of the European
criteria proposed by the American-European
Consensus Group. Ann Rheum Dis 2002; 61:
554-8. https://doi.org/10.1136/ard.61.6.554
SHIBOSKI CH, SHIBOSKI SC, SEROR R et al.:
2016 American College of Rheumatology/
European League Against Rheumatism clas-
sification criteria for primary Sjogren’s syn-
drome: A consensus and data-driven method-
ology involving three international patient co-
horts. Ann Rheum Dis 2017; 76: 9-16. https:/
doi.org/10.1136/annrheumdis-2016-210571
NEUNERT C, LIM W, CROWTHER M et al.:
The American Society of Hematology 2011
evidence-based practice guideline for immune
thrombocytopenia. Blood 2011; 117: 4190-
207. https://
doi.org/10.1182/blood-2010-08-302984

. PIEL-JULIAN ML, MAHEVAS M, GERMAIN

J et al.: Risk factors for bleeding, including
platelet count threshold, in newly diagnosed
immune thrombocytopenia adults. J Thromb
Haemost 2018; 16: 1830-42.
https://doi.org/10.1111/jth.14227
MIDDELBURG RA, CARBAAT-HAM JC, HE-
SAM H, RAGUSI MAAD, ZWAGINGA JI:
Platelet function in adult ITP patients can be
either increased or decreased, compared to
healthy controls, and is associated with bleed-
ing risk. Hematology 2016; 21:549-51. https://
doi.org/10.1080/10245332.2016.1180097
LUPPI F, SEBASTIANI M, SILVA M et al.
Interstitial lung disease in Sjogren’s syn-
drome: a clinical review. Clin Exp Rheuma-
tol 2020; 126: 291-300. PMID: 33095142
GUPTA S, FERRADA MA, HASNI SA: Pulmo-
nary manifestations of primary Sjogren’s
syndrome: underlying immunological mech-
anisms, clinical presentation, and manage-
ment. Front Immunol 2019; 10: 1327.
https://doi.org/10.3389/fimmu.2019.01327
DONG X, ZHOU J, GUO X et al.: A retrospec-
tive analysis of distinguishing features of
chest HRCT and clinical manifestation in

2251



Factors associated with secondary ITP in pSS / J. Luo et al.

23.

24.

25.

primary Sjogren’s syndrome-related inter-
stitial lung disease in a Chinese population.
Clin Rheumatol 2018; 37: 2981-8.
https://doi.org/10.1007/s10067-018-4289-6
ROCA F, DOMINIQUE S, SCHMIDT J et al.:
Interstitial lung disease in primary Sjogren’s
syndrome. Autoimmun Rev 2017; 16: 48-54.
https://doi.org/10.1016/j.autrev.2016.09.017
SAMBATARO G, FERRO F, ORLANDI M et al.:
Clinical, morphological features and prognos-
tic factors associated with interstitial lung dis-
ease in primary Sjogren’s syndrome: a system-
atic review from the Italian Society of Rheu-
matology. Autoimmun Rev 2020; 19: 102447.
https://doi.org/10.1016/j.autrev.2019.102447
BRISSOT E, TROADEC MB, LOREAL O, BRIS-
SOT P: Iron and platelets: A subtle, under-
recognized relationship. Am J Hematol 2021;

2252

26.

27.

28.

29.

96: 1008-16.
https://doi.org/10.1002/ajh.26189

AUDIA S, MAHEVAS M, SAMSON M, GO-
DEAU B, BONNOTTE B: Pathogenesis of
immune thrombocytopenia. Autoimmun Rev
2017; 16: 620-32.
https://doi.org/10.1016/j.autrev.2017.04.012
COOPER N, GHANIMA W: Immune thrombo-
cytopenia. N Engl J Med 2019; 381: 945-55.
https://doi.org/10.1056/nejmep 1810479
CHELOFF AZ, KUTER DJ, AL-SAMKARI H:
Serum complement levels in immune throm-
bocytopenia: characterization and relation to
clinical features. Res Pract Thromb Haemost
2020; 4: 807-12.
https://doi.org/10.1002/rth2.12388

HU YH, ZHOU PF, LONG GF et al. Elevated
plasma P-selectin autoantibodies in primary

Sjogren syndrome patients with thrombocy-
topenia. Med Sci Monit 2015; 21: 3690-5.
https://doi.org/10.12659/msm.895144

30. ZHANG S, QU J, WANG L et al.: Activation of

toll-like receptor 7 signaling pathway in pri-
mary Sjogren’s syndrome-associated thrombo-
cytopenia. Front Immunol 2021; 12: 637659.
https://doi.org/10.3389/fimmu.2021.637659

31. LUSA A, CARLSON A: Safety and efficacy of

thrombopoeitin mimetics for refractory im-
mune thrombocytopenia purpura in patients
with systemic lupus erythematosus or an-
tiphospholipid syndrome: a case series. Lupus
2018;27: 1723-8.
https://doi.org/10.1177/0961203318770023

32. BAJPAI M: Fostamatinib, a Syk inhibitor

prodrug for the treatment of inflammatory
diseases. IDrugs 2009; 12: 174-85.

Clinical and Experimental Rheumatology 2022



