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Objective. To evaluate the plasma levels of lnc-DC in primary Sjögren’s syndrome (pSS) patients and investigate the potential
associations between lnc-DC and disease activity. Methods. In this study, we recruited 358 enrollments, including 127 pSS
patients without immune thrombocytopenia (ITP), 22 pSS patients with ITP, 50 systemic lupus erythematosus (SLE) patients,
and 50 patients with rheumatoid arthritis (RA) and 109 healthy individuals, from Xuzhou Central Hospital. The expression of
anti-SSA and anti-SSB was detected by enzyme-linked immunosorbent assay (ELISA). Spearman rank correlation test was used
to analyze the relationship between lnc-DC and pSS activity. pSS activity was measured by anti-SSA, anti-SSB antibody,
erythrocyte sedimentation rate (ESR), and β2-microglobulin levels. The receiver operating characteristic (ROC) curve was used
to determine the diagnostic performance of plasma lnc-DC for pSS. Results. Compared with healthy controls, SLE and RA
patients, the lnc-DC expression levels were signiﬁcantly elevated in pSS patients (P < 0:001), especially in pSS patients with ITP
(P < 0:001). As expected, we also found that the lnc-DC expression positively correlated with anti-SSA (R2 = 0:290, P < 0:001),
anti-SSB (R2 = 0:172, P < 0:001), ESR level (R2 = 0:076, P = 0:002), and β2-microglobulin level (R2 = 0:070, P = 0:003) in pSS
patients. ROC curves showed that plasma lnc-DC in pSS patients had an AUC 0.80 with a sensitivity of 0.75 and speciﬁcity of
0.85 at the optimum cutoﬀ 1.06 in discriminating SLE and RA patients. In addition, the combination of lnc-DC and antiSSA/SSB (AUC: 0.84, sensitivity: 0.79, speciﬁcity: 0.90) improved signiﬁcantly the diagnostic ability of pSS patients from SLE
and RA patients. In the eﬃcacy monitoring study, levels of plasma lnc-DC were dramatically decreased after treatment
(P < 0:001). Conclusion. These ﬁndings highlight that plasma lnc-DC as a novel biomarker for the diagnosis of pSS and can be
used to evaluate the therapeutic eﬃcacy of pSS underwent interventional therapy.

1. Introduction
Primary Sjögren’s syndrome (pSS), more often seen in
women, is a multifactor and organ-speciﬁc autoimmune disease [1, 2]. The main clinical symptoms of pSS are eye and
oral dryness, following with other manifestations such as skin
dryness and immune thrombocytopenia (ITP) [3, 4]. Like
other autoimmune diseases, both environmental and genetic
factors contribute to the onset of pSS [5, 6]. Accumulating
evidence has demonstrated that multiple molecules including
and development of pSS [7, 8]. ITP is an immune-mediated
disease that characterized by impaired platelet production
or platelet more destruction, resulting in platelet decreased
and varying degree of bleeding risk [9]. ITP is commonly

associated with autoimmune diseases such as systemic lupus
erythematosus (SLE) [10, 11]. However, the pathogenesis
and molecular diagnosis of pSS with or without ITP are yet
to be elucidated. Our study explores the clinical and immunological characteristics of ITP in patients with pSS, suggesting that pSS patients with ITP expressed higher level of lncDC compared to pSS patients without ITP. And we aim to
explore plasma biomarkers in pSS patients which could
contribute to better diagnosis and prognosis.
Characterized as a subtype of noncoding RNAs with
more than 200 nucleotides in length [12, 13], long noncoding
RNAs (lncRNAs) are widely involved in various physiological and pathological processes mostly by functioning at transcriptional or posttranscriptional control [14, 15], including
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Figure 1: The relative expression of lnc-DC in HCs and pSS with or without ITP, SLE, and RA patients that was determined by qRT-PCR.
∗
P < 0:05; ∗∗∗ P < 0:001, by one-way ANOVA with Bonferroni’s test and 2-tailed unpaired t-test.

Table 1: The basic characteristics, clinical manifestations and laboratory ﬁndings of pSS patients with and without ITP.
Characteristic

pSS without ITP (n = 127)

pSS with ITP (n = 22)

t/χ2 /Z

P value

48:59 ± 12:98

49:34 ± 15:72

-0.242 a

0.809

121/6

20/2

0.107b

0.744

85/118 (72.03)
60/118 (50.85)
41/110 (37.27)
58/108 (53.70)
4.00 (2.00–6.00)

11/20 (55.00)
6/20 (30.00)
3/19 (15.79)
5/17 (29.41)
5.00 (3.00–7.00)

2.344b
2.979b
3.327b
3.467b
-2.135c

0.126
0.084
0.068
0.063
0.033

1:57 ± 0:09

3:56 ± 0:28

-33.041a

<0.001

c

<0.001

Basic characteristics
Age (years)
Gender (female/male)
Clinical manifestations
Dry mouth (%)
Dry eye (%)
Arthritis (%)
Interstitial lung disease (%)
ESSDAI
Laboratory ﬁndings
lnc-DC, IU/mL
Platelet, ×109/L

234:00 ± 186:00

37:00 ± 33:00

Hemoglobin, g/L

124:00 ± 102:00

117:00 ± 110:00

0.522

c

0.602

5:77 ± 3:83

6:05 ± 4:01

-0.776c

0.438

c

0.047

Leukocyte, ×109/L

22.384

Creatinine, mg/dL

46:20 ± 37:20

42:50 ± 29:80

ALT, U/L

19:00 ± 16:00

22:00 ± 15:00

c

-0.950

0.342

AST, U/L

19 ± 13:00

24:00 ± 15:00

-1.232c

0.218

15/20 (75.00)
2/18 (11.11)

b

0.819
0.081d

Positive ANA (%)
Positive AHA (%)

93/116 (80.17)
2/121 (16.67)

1.985

0.052
—

Data are presented as mean ± SD (standard deviation) or median with 25–75th percentiles, positive number/tested number (%). ESSDAI: European League
Against Rheumatism Sjögren’s Syndrome Disease Activity Index; ALT: alanine aminotransferase; AST: aspartate aminotransferase; Anna: antinuclear
antibody; aha: anti-histone antibody. P < 0:05 was considered statistically signiﬁcant. aIndependent sample t-test; bchi-squared test; cMann–Whitney U test;
d
Fisher exact probability method.

cancers [16], immune diseases [17], cardiovascular diseases
[18–20], and cardio-metabolic diseases [21]. Piling evidence
showed that lncRNAs exist stably in human body ﬂuids
including urine and plasma, thereby acting as sensitive prognostic and diagnostic biomarkers in cancers and cardiovascular diseases [22–24]. lnc-DC, identiﬁed by Wang et al., is
a speciﬁc lncRNA that exclusively expressed in dendritic cells
(DCs) which mediates the diﬀerentiation of DCs and the
activation of T cells [25]. However, it remains uncertain
whether lnc-DC in plasma can eﬀectively diagnose pSS.
Thus, in this study, we evaluate the plasma levels of lnc-DC

in pSS patients and investigate their potential value for pSS
diagnosis.

2. Materials and Methods
2.1. Study Subjects. A total of 127 primary Sjögren’s syndrome (pSS) patients, 22 pSS patients with immune thrombocytopenia (ITP), and 109 healthy controls were collected
in the physical examination central of XuZhou Central Hospital, June 1, 2018, to December 1, 2019. All pSS patients
were according to the 2002 US-EU Consensus Group criteria
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Figure 2: lnc-DC and the correlativity of pSS patients with certain clinical characteristics, lnc-DC, and 127 patients with pSS in the correlation
between some clinical characteristics, including anti-SSA (a), anti-SSB (b), the ESR (c), and β2-microglobulin (d). The correlation analysis
used the Spearman rank correlation coeﬃcient test.

[26], and all ITP patients fulﬁlled the diagnosis criteria
according to the American Society of Hematology guidelines
[9]. Healthy controls have no history of autoimmune diseases
and have never been treated with immunosuppressive drugs.
The sampling method was biopsy sampling. In order to analyze the speciﬁcity of lnc-DC in patients, 100 patients from
our hospital were selected as a control group, including 50
systemic lupus erythematosus (SLE) patients and 50 rheumatoid arthritis (RA) patients, and their lnc-DC expression
levels were analyzed. This study has been approved by
relevant agencies and is feasible for implementation.
2.2. Extraction of Plasma. Use ethylenediaminetetraacetic
acid anticoagulation tube as the collection device to collect
7 ~ 10 mL of peripheral blood of patients. Blood samples were
centrifuged at 1500 g for 10 min, and 12000 g, 4°C for 10 min.
The plasma samples were divided into several parts and then
placed at -80°C for storage.
2.3. Enzyme-Linked Immunosorbent Assay (ELISA). AntiSSA and anti-SSB in the plasma were quantiﬁed using the
ELISA kits (Sterlitech co, Beijing, China) according to the
manufacturer’s protocol. The absorbance of the samples at
405 nm is using a microplate reader (Biotek USA).
2.4. Quantitative Reverse Transcription Polymerase Chain
(qRT-PCR) Reaction. Total RNA was extracted using PrimeScript™ RT regent kit (Invitrogen), while scientiﬁc cDNA
reverse transcription was performed, followed by qRT-PCR

according to the biological system protocol. The primers of
lnc-DC are as follows: R-CCCTAAGATCGTCCCTTCC, FCAACCCCTCTTCCCTGCC. The reactions involved were
96-optical plates treated at 95°C for 5 minutes, followed by
42 cycles at 95°C for 10 seconds, 30 seconds at 60°C, and
72°C for 20 seconds. lnc-DC is calculated using the relative
expression of the endogenous2-ΔΔct control method of
standardization.
2.5. Data Collection. The clinical data involved in this study
include speciﬁc laboratory test results, patient medical history
information, speciﬁc treatment methods, and other medical
records. The clinical performance of the patient is analyzed,
including symptoms related to skin bleeding and mucous
petechiae in pSS patients. When conducting an immunological characteristic test, the detection analysis indicators
involved include the following several parts: C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), complement 3
(C3), and complement 4 (C4), at the same time, the patients
with analysis of antibody and immune globulin, disease activity in patients with pSS evaluation theoretical basis for the
European anti rheumatoid glen syndrome disease activity
index (ESSDAI) evaluation way [27]. Patients with hemorrhagic manifestations of the severity of bleeding are described
by the ITP-speciﬁc assessment tools (ITP-bat) [28].
2.6. Statistical Analysis. Analysis of variance (ANOVA) was
used for statistical analysis of data. This method can be
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the clinical manifestations, and laboratory ﬁndings of pSS
patients with and without ITP is shown in Table 1.
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Figure 3: lnc-DC alone or combined with anti-SSA and anti-SSB
for the discriminative ability of pSS patients from HC and other
autoimmune disease.

determined whether there is a signiﬁcant diﬀerence between
the healthy controls and pSS patients. The pre- and posttest
comparison was carried out using Bonferroni’s test. The correlation between lnc-DC and clinical features was analysis by
Spearman rank correlation coeﬃcient test. Receiver operating characteristic curve (ROC) and area under curve (AUC)
were used as the assessment indicators of sensitivity and
speciﬁcity of pSS biomarkers for lnc-DC analysis. The data
processing software used was the GraphPad Prism 7 software
(GraphPad software, Inc., San Diego, CA). Mean ± standard
deviation was used to describe the distribution of normal
distribution quantitative data. Independent sample t-test
was used to compare the diﬀerences between the two groups.
One-way ANOVA was used to compare the diﬀerences
between multiple groups. Median (quartile) was used to
describe the distribution of nonnormal distribution quantitative data, Mann–Whitney U test was used to compare the differences between groups; frequency and composition ratio
were used to describe the distribution of qualitative data,
and chi-squared test or Fisher exact probability method was
used to compare the diﬀerences between groups. All the tests
were bilateral, and the diﬀerence was statistically signiﬁcant
(P < 0:05).

3. Results
3.1. The Level of lnc-DC Increased in pSS Patients as
Compared with Healthy Controls and Other Autoimmune
Diseases. The expressions of lnc-DC in 109 healthy controls
(HC), 50 SLE, 50 RA, and 127 pSS patients were analyzed
by qRT-PCR. As shown in Figure 1(a), the levels of lnc-DC
were signiﬁcantly elevated in pSS patients than those in
HC, SLE, and RA patients (P < 0:001). Moreover, the levels
of plasma lnc-DC in pSS patients with immune thrombocytopenia (ITP) increased dramatically than pSS patients without ITP (P < 0:001). A comparison of basic characteristics,

3.2. The Plasma lnc-DC Level Is Positively Correlative with
pSS Clinical Characteristics. To explore the relationship
between the lnc-DC expression and the clinical characteristics of pSS patients, the results are listed in Table 2. As the
results showed, the levels of anti-SSA, anti-SSB, ESR, and
β2-macroglobulin were higher in pSS patients compared with
healthy controls. Moreover, the correlation analysis results
showed that lnc-DC is positively correlative with anti-SSA
(Figure 2(a)), anti-SSB (Figure 2(b)), ESR (Figure 2(c)), and
β2-macroglobulin (Figure 2(d)) expression but not related
to the levels of RF, CRP, C3, and C4.
3.3. Identiﬁcation of lnc-DC in Plasma as a Novel Biomarker
for pSS. In the process of diagnosing pSS plasma biomarkers,
the receiver operating characteristic (ROC) curve is used as a
performance evaluation method for lnc-DC diagnosis. As
shown in the data, an area under the curve (AUC) value for
lnc-DC in pSS patients was 0.80. Notably, for lnc-DC combined with anti-SSA and anti-SSB, the AUC value was 0.84.
Moreover, at the optimal cutoﬀ value 1.06, the diagnostic
sensitivity and speciﬁcity were 0.75 and 0.85, respectively.
Meanwhile, we also generated ROC curves to analyze the
diagnostic value of lnc-DC in SLE and RA to further conﬁrm
its speciﬁcity. And the AUC values were 0.54 and 0.51 for
SLE and RA, respectively (Figure 3 and Table 3). All these
results demonstrate that plasma lnc-DC can be used as a
novel biomarker for the diagnosis of pSS in clinical.
3.4. The lnc-DC Levels in pSS Patients Decreased after
Treatment. Dynamic changes reﬂecting the patients’ condition could provide the clinical guidance for doctors. We
therefore tentatively explored the eﬃcacy monitoring capability of lnc-DC in patients receiving drug treatment. The
level of plasma lnc-DC in 89 pSS patients, whose treatment
with drugs after 6 months, decreased dramatically
(Figure 4). The results indicated that dynamic changes of
plasma lnc-DC in pSS patients can monitor the treatment
eﬃcacy.

4. Discussion
Primary Sjögren’s syndrome (pSS) is an autoimmune disease
with chronic organ-speciﬁc characteristics and is characterized by the production of auto-antibodies and the dysfunction of exocrine glands primarily including the lachrymal
and salivary glands, which could lead to dry eyes and dry
mouth [29, 30]. The incidence of pSS is occult, and the clinical situation varies greatly. Immune thrombocytopenia
(ITP) is an immune-mediated disease. If the patient suﬀers
from this disease, there will be abnormalities of platelets, or
the production will be damaged, or the damage will be severe,
resulting in varying degree of bleeding risk [9]. Although the
current research on pSS patients has been explored for many
years, the actual research also has many limitations because
the lack of cognition of the speciﬁc clinical, prevalence, and
immunological characteristics of ITP pSS patients during
the initial study led to research and has a series of limitations.
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Table 2: The results of clinical characteristics in HC, pSS, SLE, and RA patients.
HC

pSS patients

SLE patients

RA patients

F

P

Age

44:27 ± 8:53

48:59 ± 12:98∗

47:25 ± 10:33

50:22 ± 14:75∗

4.028

0.008

Ro (anti-SSA)

8:22 ± 0:66

13:82 ± 0:56∗

7:01 ± 0:77∗ #

8:12 ± 0:98#&

1915.468

<0.01

Characteristic

∗

∗

∗

La (anti-SSB)

6:78 ± 0:54

10:52 ± 0:44

7:92 ± 1:33 #

6:39 ± 1:03 #&

607.159

<0.01

ESR (mm/hr)

7:75 ± 0:75

23:46 ± 2:43∗

26:33 ± 6:17∗ #

45:34 ± 14:37∗ #&

437.691

<0.01

∗

∗

∗

22:39 ± 14:77

140:29 ± 74:88

135:45 ± 93:09

196:77 ± 143:92 #&

69.471

<0.01

Immunoglobulin G (g/L)

9:51 ± 4:33

16:32 ± 8:32∗

22:55 ± 9:26∗ #

13:85 ± 6:90∗ #&

40.896

<0.001

Immunoglobulin A (g/L)

2:57 ± 1:94

3:42 ± 1:28∗

2:33 ± 1:73#

2:42 ± 1:57#

9.111

<0.001

69:44 ± 52:15

76:32 ± 58:32

77:89 ± 56:37

70:42 ± 54:61

0.459

0.711

Immunoglobulin M (g/L)

1:47 ± 0:92

1:55 ± 0:93

3:92 ± 2:09∗ #

4:13 ± 2:41∗ #

70.399

<0.01

CRP (mg/L)

1:55 ± 0:96

4:02 ± 2:98∗

4:55 ± 3:92∗

3:19 ± 2:81∗ &

22.198

<0.01

Complement 3 (g/L)

0:79 ± 0:44

0:92 ± 0:62

1:15 ± 0:62∗ #

0:96 ± 0:53

4.956

0.002

0:25 ± 0:14&

8.392

<0.001

57.675

<0.01

RF (IU/mL)

Immunoglobulin E (IU/mL)

0:20 ± 0:13

Complement 4 (g/L)
β2-microglobulin (mg/L)

1:12 ± 0:64

∗

0:28 ± 0:17

∗

2:81 ± 1:09

∗

0:32 ± 0:19

∗

2:54 ± 1:08

∗

2:01 ± 1:37 #&

ESR: erythrocyte sedimentation rate; RF: rheumatoid factor; CRP: C-reactive protein; P < 0:05 was considered statistically signiﬁcant. One-way ANOVA was
used for intergroup comparison, and lSD-T test was used for pairwise comparison as a whole.∗ vs. healthy controls P < 0:05 # vs. pSS patients P < 0:05 & vs.
SLE patients P < 0:05.

Table 3: lnc-DC alone or lnc-DC combined with anti-SSA and anti-SSB for the discriminative ability of pSS patients from HC and other
autoimmune disease such as SLE and RA.
AUC

SE

P value

95% CI

Sensitivity

Speciﬁcity

0.84
0.80
0.74
0.70
0.54
0.51

0.03
0.03
0.05
0.05
0.06
0.06

<0.001
<0.001
<0.001
<0.01
0.464
0.836

0.79~0.89
0.75~0.86
0.68~0.81
0.63~0.77
0.44~0.64
0.41~0.61

78.50
75.42
72.31
71.53
50.00
64.09

89.91
84.50
62.39
64.22
56.88
40.37

Relative expression of lnc-DC
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Figure 4: The expression of lnc-DC in plasma of 102 pSS patients
before and after treatment. Compared with before treatment, 89
patients showed decreased expression of lnc-DC. ∗∗∗ P < 0:001, by
paired sample t-test.

Usually, patients only start treatment when the condition is
very obvious, which leads to the best treatment opportunity
may be missed. In order to ensure a good treatment eﬀect,
diagnosis and treatment should be timely, and researchers
should actively explore new biomarkers.
More and more evidence shows that noncoding RNA,
especially microRNAs, plays an important role in the regula-

tion of inﬂammatory signaling pathways [7, 8]. In recent
years, lncRNAs, as a new regulator, are known by reports
[31, 32]. Moreover, lncRNAs are widely involved in the gene
expression and participate in immune disease [33, 34], and
the miRNA-mRNA relationship needs further research, such
as the mechanism of miRNA regulation in pSS progression,
which might be aﬀected by lnc-DC. However, the speciﬁc
value application of lncRNAs in pSS is unclear, but the higher
level of lnc-DC may participate in pSS without or with ITP.
The results of Wang et al. showed that through lnc-DC,
the targets of signal transducer regulation and transcription
activator 3 (STAT3) expression can be achieved, thereby
modulating the diﬀerentiation of dendritic cell [19]. lnc-DC
was also reported to mediate the STAT3 expression to regulate diﬀerentiation of Th17 cells and functions of T helper
cells and B cells [35, 36]. Li et al. found that compared with
healthy control, the level of lnc-DC was signiﬁcantly lower
in SLE patients [37]. Our research shows for the ﬁrst time
that the lnc-DC expression is signiﬁcantly higher than that
of plasma pSS patients. Compared with healthy controls,
patients have other autoimmune diseases such as systemic
lupus erythematosus and rheumatoid arthritis. In addition,
we found that lnc-DC plasma levels positively correlated with

6
clinical manifestations, such as increasing the expression of
anti-SSA, anti-SSB, ESR, and β2-microglobulin. Recent studies have demonstrated that lncRNAs may act as eﬀective and
noninvasive biomarkers in gynecological diseases [38] and
renal diseases [39]. However, it remains to be studied in
pSS diagnosis of performance lncRNAs. Our research shows
that the plasma lnc-DC has the potential to be the pSSspeciﬁc signature lncRNA and could function as a candidate
biomarker for pSS. Meanwhile, the AUC of lnc-DC combined with anti-SSA and anti-SSB is much higher than other
groups. And the risk score based on lnc-DC could discriminate pSS patients from SLE and RA. This diagnostic eﬃciency is relatively high that may be caused by the increased
expression of DC leads to the speciﬁcity lnc-DC high, or
lnc-DC regulates the STAT3 expression to mediate Th17
cells, and then, the increased Th17 cells can secrete a variety
of cytokines, which leads to the occurrence and development
of pSS patients.
However, several limitations in our study must be considered. First, our study is limited to the patients admitted in
only one hospital in China, which may restrict the generalizability of the results. Second, the sample size was relatively
small. Third, the causal relationship between lncRNAs and
pSS revealed by our research is challenging. Thus, the role
of lncRNAs in the pSS pathogenesis and development awaits
further exploration, both in vivo and in vitro.
In conclusion, our results ﬁrst demonstrated that plasma
lnc-DC level could function as a novel biomarker speciﬁcally
identifying pSS patients, which is of great importance in the
diagnosis of pSS.

Data Availability
In this study, all the research data involved are presented in
this article. All data generated or analyzed are included in this
article.

Ethical Approval
The study was reviewed and approved by the Ethics Committee of Xuzhou Central Hospital, and the consent of the
researchers and their families was obtained. The person in
charge signed an informed consent.

Conflicts of Interest
The authors declare that they have no competing interests.

Authors’ Contributions
CYH, CYQ, ZBB, SL, and NGP performed the study design.
CYH, SL, CX, LJ, YDL, and WDP analyzed the data and
wrote the manuscript. DC, SL, LJ CX, WDP, ZBB, and
NGU collected and analyzed the data. All authors approved
the ﬁnal manuscript. The ﬁrst author is Yanhong Chen.

Acknowledgments
The study took a huge heart, each of us into one, through
meticulous observation and scientiﬁc analysis, concluded

Journal of Immunology Research
that the relevant mechanism of disease progression, and have
a clear understanding of this; in this, we thank all the participants and the patients and families. Thanks to all at the same
time for providing data on the health of patients. It has made
an important contribution to the development of medical
research. This work was supported by the science and
technology project of XuZhou (KC18033).

References
[1] C. Efe, S. Wahlin, E. Ozaslan et al., “Autoimmune hepatitis/primary biliary cirrhosis overlap syndrome and associated
extrahepatic autoimmune diseases,” European journal of
gastroenterology & hepatology., vol. 24, no. 5, pp. 531–534,
2012.
[2] Y. Sun, K. Haapanen, B. Li, W. Zhang, J. Van de Water, and
M. E. Gershwin, “Women and primary biliary cirrhosis,” Clinical reviews in allergy & immunology., vol. 48, no. 2-3, pp. 285–
300, 2015.
[3] L. Wang, M. E. Gershwin, and F. S. Wang, “Primary biliary
cholangitis in China,” Current opinion in gastroenterology.,
vol. 32, no. 3, pp. 195–203, 2016.
[4] M. Podda, C. Selmi, A. Lleo, L. Moroni, and P. Invernizzi, “The
limitations and hidden gems of the epidemiology of primary
biliary cirrhosis,” Journal of autoimmunity., vol. 46, pp. 81–
87, 2013.
[5] C. Selmi, P. S. C. Leung, D. H. Sherr et al., “Mechanisms of
environmental inﬂuence on human autoimmunity: A national
institute of environmental health sciences expert panel workshop,” Journal of Autoimmunity, vol. 39, no. 4, pp. 272–284,
2012.
[6] G. F. Mells, A. Kaser, and T. H. Karlsen, “Novel insights into
autoimmune liver diseases provided by genome-wide association studies,” Journal of autoimmunity., vol. 46, pp. 41–54,
2013.
[7] Y. Li and X. Shi, “MicroRNAs in the regulation of TLR and
RIG-I pathways,” Cellular & molecular immunology., vol. 10,
no. 1, pp. 65–71, 2013.
[8] R. M. O'Connell, D. S. Rao, and D. Baltimore, “microRNA
regulation of inﬂammatory responses,” Annual review of
immunology., vol. 30, no. 1, pp. 295–312, 2012.
[9] C. Neunert, W. Lim, M. Crowther, A. Cohen, L. Solberg, and
M. A. Crowther, “The American Society of Hematology 2011
evidence-based practice guideline for immune thrombocytopenia,” Blood, vol. 117, no. 16, pp. 4190–4207, 2011.
[10] M. Jallouli, M. Frigui, S. Marzouk et al., “Clinical implications
and prognostic signiﬁcance of thrombocytopenia in Tunisian
patients with systemic lupus erythematosus,” Lupus, vol. 21,
no. 6, pp. 682–687, 2012.
[11] P. D. Ziakas, S. Giannouli, E. Zintzaras, A. G. Tzioufas, and
M. Voulgarelis, “Lupus thrombocytopenia: clinical implications and prognostic signiﬁcance,” Annals of the Rheumatic
Diseases, vol. 64, no. 9, pp. 1366–1369, 2005.
[12] P. Kapranov, J. Cheng, S. Dike et al., “RNA maps reveal new
RNA classes and a possible function for pervasive transcription,” Science, vol. 316, no. 5830, pp. 1484–1488, 2007.
[13] S. A. Patel and A. DeMichele, “Adding Adjuvant Systemic
Treatment after Neoadjuvant Therapy in Breast Cancer:
Review of the Data,” Current Oncology Reports, vol. 19, no. 8,
2017.

Journal of Immunology Research
[14] T. Hung, Y. Wang, M. F. Lin et al., “Extensive and coordinated
transcription of noncoding RNAs within cell-cycle promoters,”
Nature genetics., vol. 43, no. 7, pp. 621–629, 2011.
[15] K. C. Wang and H. Y. Chang, “Molecular mechanisms of long
noncoding RNAs,” Molecular Cell, vol. 43, no. 6, pp. 904–914,
2011.
[16] R. Spizzo, M. I. Almeida, A. Colombatti, and G. A. Calin,
“Long non-coding RNAs and cancer: a new frontier of translational research?,” Oncogene, vol. 31, no. 43, pp. 4577–4587, 2012.
[17] J. L. Knauss and T. Sun, “Regulatory mechanisms of long noncoding RNAs in vertebrate central nervous system development and function,” Neuroscience, vol. 235, pp. 200–214, 2013.
[18] N. Schonrock, R. P. Harvey, and J. S. Mattick, “Long noncoding RNAs in cardiac development and pathophysiology,” Circulation research., vol. 111, no. 10, pp. 1349–1362, 2012.
[19] P. Mathiyalagan, S. T. Keating, X. J. Du, and A. El-Osta, “Interplay of chromatin modiﬁcations and non-coding RNAs in the
heart,” Epigenetics, vol. 9, no. 1, pp. 101–112, 2014.
[20] Y.-W. Hu, J.-Y. Zhao, S.-F. Li et al., “RP5-833A20.1/miR-3825p/NFIA–Dependent Signal Transduction Pathway Contributes to the Regulation of Cholesterol Homeostasis and Inﬂammatory Reaction,” Arteriosclerosis, Thrombosis, and Vascular
Biology, vol. 35, no. 1, pp. 87–101, 2015.
[21] Y. Liu, J. F. Ferguson, C. Xue et al., “Tissue-speciﬁc RNA-Seq
in human evoked inﬂammation identiﬁes blood and adipose
LincRNA signatures of cardiometabolic diseases,” Arteriosclerosis, thrombosis, and vascular biology., vol. 34, no. 4,
pp. 902–912, 2014.
[22] P. Wang, Y. Xue, Y. Han et al., “The STAT3-binding long noncoding RNA lnc-DC controls human dendritic cell diﬀerentiation,” Science, vol. 344, no. 6181, pp. 310–313, 2014.
[23] Y. Yang, Y. Cai, G. Wu et al., “Plasma long non-coding RNA,
CoroMarker, a novel biomarker for diagnosis of coronary
artery disease,” Clinical science., vol. 129, no. 8, pp. 675–685,
2015.
[24] R. Kumarswamy, C. Bauters, I. Volkmann et al., “Circulating
long noncoding RNA, LIPCAR, predicts survival in patients
with heart failure,” Circulation research., vol. 114, no. 10,
pp. 1569–1575, 2014.
[25] J. Tang, R. Jiang, L. Deng, X. Zhang, K. Wang, and B. Sun,
“Circulation long non-coding RNAs act as biomarkers for
predicting tumorigenesis and metastasis in hepatocellular
carcinoma,” Oncotarget, vol. 6, no. 6, pp. 4505–4515, 2015.
[26] C. Vitali, S. Bombardieri, R. Jonsson et al., “Classiﬁcation criteria for Sjogren’s syndrome: a revised version of the European
criteria proposed by the American-European consensus
group,” Annals of the Rheumatic Diseases, vol. 61, no. 6,
pp. 554–558, 2002.
[27] R. Seror, P. Ravaud, S. J. Bowman et al., “EULAR Sjögren's
syndrome disease activity index: development of a consensus
systemic disease activity index for primary Sjögren's
syndrome,” Annals of the Rheumatic Diseases, vol. 69, no. 6,
pp. 1103–1109, 2010.
[28] F. Rodeghiero, M. Michel, T. Gernsheimer et al., “Standardization of bleeding assessment in immune thrombocytopenia:
report from the international working group,” Blood,
vol. 121, no. 14, pp. 2596–2606, 2013.
[29] R. I. Fox, “Sjögren’s syndrome,” Lancet, vol. 366, no. 9482,
pp. 321–331, 2005.
[30] S. Gaidamakov, O. A. Maximova, H. Chon et al., “Targeted
Deletion of the Gene Encoding the La Autoantigen (Sjogren's

7

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Syndrome Antigen B) in B Cells or the Frontal Brain Causes
Extensive Tissue Loss,” Molecular and Cellular Biology,
vol. 34, no. 1, pp. 123–131, 2013.
X. Yang, Y. Chen, J. Li et al., “Hypertonic saline maintains coaguloﬁbrinolytic homeostasis following moderate to severe
traumatic brain injury by regulating monocyte phenotype via
expression of lncRNAs,” Molecular medicine reports., vol. 19,
no. 2, pp. 1083–1091, 2019.
R. Yarani, A. H. Mirza, S. Kaur, and F. Pociot, “The emerging
role of lncRNAs in inﬂammatory bowel disease,” Experimental
& Molecular Medicine, vol. 50, no. 12, pp. 1–14, 2018.
Y. Wu, F. Zhang, X. Li et al., “Systematic analysis of lncRNA
expression proﬁles and atherosclerosis-associated lncRNAmRNA network revealing functional lncRNAs in carotid atherosclerotic rabbit models,” Functional & Integrative Genomics, vol. 20, no. 1, pp. 103–115, 2020.
J. Fan, M. Cheng, X. Chi, X. Liu, and W. Yang, “A human long
non-coding RNA LncATV promotes virus replication through
restricting RIG-I-mediated innate immunity,” Frontiers in
immunology., vol. 10, p. 1711, 2019.
A. Goropevsek, M. Holcar, and T. Avcin, “The role of STAT
signaling pathways in the pathogenesis of systemic lupus erythematosus,” Clinical reviews in allergy & immunology.,
vol. 52, no. 2, pp. 164–181, 2017.
M. A. Kluger, S. Melderis, A. Nosko et al., “Treg17 cells are
programmed by Stat3 to suppress Th17 responses in systemic
lupus,” Kidney international., vol. 89, no. 1, pp. 158–166, 2016.
J. Li, G. C. Wu, T. P. Zhang et al., “Association of long noncoding RNAs expression levels and their gene polymorphisms
with systemic lupus erythematosus,” Scientiﬁc Reports, vol. 7,
no. 1, p. 15119, 2017.
W.-T. Wang, Y.-M. Sun, W. Huang, B. He, Y.-N. Zhao, and Y.Q. Chen, “Genome-wide Long Non-coding RNA Analysis
Identiﬁed Circulating LncRNAs as Novel Non-invasive Diagnostic Biomarkers for Gynecological Disease,” Scientiﬁc
Reports, vol. 6, no. 1, 2016.
J. M. Lorenzen, C. Schauerte, J. T. Kielstein et al., “Circulating
long noncoding RNATapSaki is a predictor of mortality in
critically ill patients with acute kidney injury,” Clinical chemistry., vol. 61, no. 1, pp. 191–201, 2015.

