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ABSTRACT
Objective. Serum soluble CD25
(sCD25) is associated with T cell activation and regarded as a marker of disease activity in autoimmune disorders.
The aim of our study was to investigate
the clinical relevance of sCD25 in patients with primary Sjögren’s syndrome
(pSS).
Methods. Sixty-five pSS patients and
60 healthy controls (HCs) with comparable age and gender were recruited.
Serum samples were collected and
sCD25 concentrations were measured
using enzyme-linked immunosorbent
assay (ELISA). Clinical and laboratory
changes were examined after 12 weeks
of treatment, and data were recorded in
detail. The European League Against
Rheumatism Sjögren’s syndrome disease activity index (ESSDAI) was used
to evaluate disease activity.
Results. Serum sCD25 levels were significantly increased in pSS patients,
compared to HCs (p<0.001). The increased sCD25 were positively associated with ESSDAI scores (p=0.006),
especially the haematological domain
(p=0.002), and erythrocyte sedimentation rate, and levels of C-reactive protein, immunoglobulin G and g-globulin
(p<0.001, <0.001, 0.045 and 0.011,
respectively). High sCD25 was strongly
associated with anaemia (p=0.014)
and was inversely correlated with haemoglobin levels (p=0.002). In further
analysis, we found that patients with autoimmune haemolytic anaemia (AIHA)
had the highest levels of sCD25, followed by patients with chronic disease
of anaemia (ACD) and iron-deficiency
anaemia (IDA). With the improvement
after treatment, serum sCD25 levels
were significantly decreased, accompanied by resolved anaemia compared to
baseline (p=0.001).
Conclusion. sCD25 was associated
with disease severity, especially anaemia in patients with pSS and may serve
as an indicator of disease activity.

Introduction
Primary Sjögren’s syndrome (pSS) is a
common systemic autoimmune disease
characterised by lymphocytic infiltration in lachrymal and salivary glands,
leading to xerostomia and xerophthalmia (1). Moreover, approximately
30-40% of patients with pSS develop
extraglandular complications, including haematological, pulmonary or renal
manifestations (1). The disease displays
an array of haematological manifestations, from asymptomatic cytopenia to
life-threatening complications such as
severe haemolysis anaemia and B-cell
lymphoma (2). Anaemia is frequently
observed in patients with pSS, and the
causes include chronic disease (ACD),
iron deficiency (IDA) and autoimmune haemolysis (AIHA) (3). Serious
and refractory anaemia complications
in pSS have been previously reported
(4). However, the specific pathogenesis
and prognostic markers associated with
anaemia in pSS require further characterisation.
Interleukin (IL) 2 receptor has three
polypeptide subunits, including CD25
(IL-2Rα), CD122 (IL-2Rb) and CD132
(the common γ chain) (5). It is well
known that soluble sCD25 is generated
as a consequence of proteolytic cleavage, mainly from the membrane of activated T cells, and the serum concentrations of sCD25 are associated with
the proliferation of activated T cells
(5). High serum concentrations have
been reported in patients with Sjögren’s
syndrome (SS) and other autoimmune
diseases, such as systemic lupus erythematosus (SLE) (6), inflammatory
myositis (IM) (7) and rheumatoid arthritis (RA) (8). The measurement of
sCD25 levels during the progression
of diseases may be useful for monitoring autoimmune disease. A previous
study showed that salivary and serum
sCD25 concentrations were higher in
patients with glandular involvement
(9). Another study showed that elevated
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sCD25 concentrations may indicate the
progression of extraglandular manifestations, including renal damage,
vasculitis, lung involvement, lymphadenopathy, and Raynaud’s phenomenon
(10). However, the correlation between
serum sCD25 levels and haematological involvements is still unclear. In this
study, we analysed the concentrations
of serum sCD25 to explore the role of
sCD25 as a biomarker for haematological involvements.
Methods
Patients
Patients diagnosed with pSS, according to the 2002 American-European
Consensus Group (AECG) classification criteria (11), were recruited from
Peking University People’s Hospital’s
Department of Rheumatology and Immunology between March 2019 and
September 2019. Sixty-five patients
with pSS were enrolled in this study.
Sixty healthy controls (HCs) with no
evidence of autoimmune disease or
other diseases were gender- and agematched with these patients. All participants were in the age range of 18–70
years. The study was approved by the
Peking University People’s Hospital
Ethics Committee on December 2017
(no. 2017PHB167-01) and conducted
according to the provisions of the Declaration of Helsinki and other relevant
regulations. All participants provided
written consent to the study.
Clinical and laboratory
data collection and evaluation
Clinical and laboratory data were recorded at the beginning of the study
and at a 12-week follow-up examination. The following characteristics were
tracked for each patient in the study:
age, gender, disease duration, glandular and extraglandular manifestations,
blood cell counts (including leukocyte,
lymphocyte, haemoglobin and platelet), erythrocyte sedimentation rate,
C-reactive protein, γ-globulin, immunoglobulins G, anti-nuclear antibody
(ANA), anti-SSA antibody, anti-SSB
antibody, and rheumatoid factor (RF).
Systemic features of patients with pSS
were described and assessed according
to the European League Against Rheu-
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matism (EULAR) Sjögren’s syndrome
disease activity index (ESSDAI), which
includes 12 domains and defines active disease as ESSDAI ≥5 points (12).
Moreover, in evaluating the haematological domain of ESSDAI, patients
with iron deficiency anaemia were
scored as 0 (13). Any therapeutic medications patients were being treated with
also were recorded.
For patients with haematological involvement, leukopenia was defined as
white blood cell count <4000/mm3,
thrombocytopenia was defined as platelet count <100,000/mm3 and anaemia
was defined as haemoglobin levels <110
g/L for women and <120 g/L for men.
Classic criteria were used for diagnosis of autoimmune haemolytic anaemia
(AIHA), iron deficiency anaemia (IDA),
and anaemia of chronic disease (ACD),
as follows. Patients with a positive result for the direct anti-globulin test with
laboratory evidence of haemolysis were
diagnosed with AIHA (14). Patients
with laboratory evidence of microcytic
hypochromic anaemia accompanied
with low ferritin, low iron, low transferrin saturation, and raised total iron-binding capacity were diagnosed with IDA
(15). Patients with an increased concentration of inflammatory markers, altered
iron homeostasis including low serum
levels of iron, and reduced saturation
of iron transferrin along with normal or
increased serum concentrations of ferritin, and ruling out other diseases, were
diagnosed with ACD (16).
Sample collection
and measurement of sCD25
Peripheral blood samples were collected from all participants and processed
within 2 hours. Samples were centrifuged at 3500 rpm×10 min and divided into aliquots of 100 μl. Processed
samples were either analysed or stored
at -80°C. All samples were measured
immediately to prevent unnecessary
freeze-thaw cycles. An enzyme-linked
immunosorbent assay (ELISA) was
used to measure the serum levels of
sCD25 with an R&D human sCD25
kit (Quantikine ELISA, R&D Systems
Inc, USA & Canada). The normal reference range of sCD25 was decided by
the 95% confidence interval of healthy

controls, and patients with pSS were divided into low sCD25 and high sCD25
groups according to the upper limits
of normal (ULN). All processes were
conducted according to manufacturer’s
instructions.
Statistical analysis
Continuous variables are presented as
mean ± standard deviation (SD) for normal distribution or median (interquartile
range, IQR) for abnormal distribution.
Categorical variables are shown as numbers (percentages) of the total sample.
Spearman’s correlation test was used
to determine the relationships between
sCD25 and clinical parameters. The statistical significance between groups was
assessed using the Mann-Whitney Utest, Student t-test, Chi-square (χ2) test
and paired t-test. Data analyses were
calculated using SPSS (v. 20.0, IBM)
or Graph Pad Prism (v. 5.0, Graph Pad
Software). A significant difference was
defined as p<0.05.
Results
Characteristics of patients with pSS
A total of 65 pSS patients and 60 healthy
controls were enrolled in our study. Sixty-three out of 65 (96.9%) pSS patients
were female, and the median age was
56 (50 to 65) years old. The median disease duration was 7 (3 to 12) years and
the median ESSDAI score was 7 points
(4 to 9 points). Among the pSS patients,
the most common systemic manifestation was haematological involvement
(51, 78.5%), including leukopenia
(27, 41.5%), anaemia (23, 35.4%) and
thrombocytopenia (18, 27.7%). Pulmonary involvement (20, 30.8%) and lymphadenopathy (15, 23.1%) were also
prevalent manifestations. Thirty-one
patients (47.7%) were treated with prednisolone, and 16 (24.6%) were treated
with hydroxychloroquine (HCQ).
Some patients were being treated with
immunosuppressive agents including
cyclosporin A (5, 7.7%, CsA), mycophenolate mofetil (2, 3.1%, MMF),
leflunomide (7, 10.8%, LEF), and cyclophosphamide (3, 4.6%, CYC).
Serum sCD25 were increased
and correlated with disease activity
In pSS patients, the serum levels of
S-143
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Fig. 1. Elevated serum sCD25 and correlations with clinical parameters in patients with pSS. (a) Serum sCD25 levels were higher in patients with pSS

(n=65) compared to those in HCs (n=60). Levels of serum sCD25 were positively correlated with ESSDAI scores (b), ESR (c), CRP (d), IgG (e) and
γ-globulin (f), while there were negative correlations between sCD25 levels and lymphocytes (g), haemoglobin (h), and albumin (i). Results are the mean
± SD. Student t-test; Spearman Correlation.
sCD25: soluble CD25; pSS: primary Sjögren’s syndrome disease; HC: healthy controls. ESSDAI: European league against rheumatism (EULAR) Sjögren’s
syndrome disease activity index; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; IgG: immunoglobulin G.

sCD25 were significantly higher than
those of HCs (1342.1±500.8 pg/ml
vs. 983.6±240.3 pg/ml, p<0.001, Fig.
1a). The ULN of serum sCD25 was
1018.5 pg/ml in our study, so 44 out of
65 (67.7%) pSS patients fell into the
high sCD25 group. Patients in the high
sCD25 group had higher disease activity, and their median ESSDAI score
was 8 points versus 6 points for the
low sCD25 group (p=0.040). In addition, more patients in the high sCD25
group had haematological involvement (p=0.025), including anaemia and
thrombocytopenia (p=0.014 and 0.024).
Moreover, patients in the high sCD25
group had high levels of γ-globulin,
IgG, C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR)
S-144

(p=0.003, 0.016, 0.027 and 0.047, respectively), while there were no significant differences in other demographic
and laboratory parameters between the
high and low sCD25 groups (Table I).
The serum concentrations of sCD25
were positively correlated with ESSDAI scores (r=0.335, p=0.006, Fig.
1b). Also, there were several significant
correlations between sCD25 and other
parameters associated with disease activity and systemic involvements. Serum levels of sCD25 were positively
correlated with ESR (r=0.426, p<0.001,
Fig. 1c), CRP (r=0.51, p<0.001, Fig.
1d), IgG (r=0.263, p=0.045, Fig. 1e)
and γ -globulin (r=0.334, p=0.011, Fig.
1f). Results also indicated that the serum levels of sCD25 were inversely

correlated with levels of lymphocytes
(r=-0.250, p=0.045, Fig. 1g), haemoglobin (r=-0.386, p=0.002, Fig. 1h) and
albumin (r=-0.379, p=0.002, Fig. 1i).
Increased sCD25 was
correlated with anaemia
A significant positive correlation between sCD25 and haematological involvement was observed (r=0.371,
p=0.002, Table II). Serum sCD25 concentrations were higher in patients with
haematological involvement than in
those without (1432.2±70.8 pg/ml vs.
1014.0±86.4 pg/ml, p=0.002, Fig. 2a).
Haematological involvement includes
leukopenia, anaemia and thrombocytopenia, and patients with anaemia had
higher levels of sCD25 than those with-
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Table I. Clinical characteristics of patients in the high and low sCD25 group.
Variables

Low sCD25
(n=21)

Demographic characteristics			
Gender, female
20 (95.2)
Age, years
56 (30, 60)
Disease duration, years
6 (2, 10)
Systemic involvements			
Lymphadenopathy
3 (14.3)
Articular
2 (9.5)
Pulmonary
6 (28.6)
Haematological
13 (61.9)
Leukopenia
10 (15.4)
Anaemia
3 (14.3)
Thrombocytopenia
2 (10.5)

Laboratory parameters			
γ-globulin, %
18.5 (17.7, 24.2)
Immunoglobulin G, g/L
14.6 (11.1, 19.5)
C-reactive protein, mg/L
1.9 (1.4, 3.7)
Erythrocyte sedimentation rate, mm/h
26 (18, 48)
Rheumatoid factor, IU/mL
364 (88, 514)
Anti-nuclear antibody, positive
14 (66.7)
Anti-SSA positive
16 (76.2)
Anti-SSB, positive
7 (33.3)
Disease activity index			
ESSDAI score
6 (2, 8)

High sCD25
(n=44)

p-value

44 (100.0)
60 (50, 69)
7.5 (4, 14)

0.323
0.095
0.411

12
5
18
38
18
20
16

(27.3)
(11.4)
(40.9)
(86.4)
(40.9)
(45.5)
(36.4)

0.350
1.000
0.335
0.025*
0.609
0.014*
0.024*

(20.6, 28.9)
(14.6, 26.7)
(2.0, 5.2)
(13, 44)
(154, 618)
(84.1)
(79.5)
(45.5)

0.003**
0.016*
0.027*
0.047*
0.223
0.110
0.758
0.354

26.0
21.5
2.8
29
546
37
35
20

8 (4, 10)

0.040*

Data are presented as n (%) and median (IQR).
*p<0.05, **p<0.01; Mann-Whitney U-test and Chi-square (χ2) test.
IQR: interquartile range; sCD25: soluble CD25; ESSDAI: European league against rheumatism
(EULAR) Sjögren’s syndrome disease activity index.

Table II. Spearman correlations between sCD25 and each domain of ESSDAI.
Domains of ESSDAI
Haematological
Constitutional
Lymphadenopathy
Glandular
Articular
Cutaneous
Pulmonary
Renal
Muscular
Peripheral nervous system
Central nervous system
Biological

r
0.371
0.109
0.305
-0.124
0.089
-0.097
0.178
0.000
0.000
0.073
0.073
0.065

p-value
0.002**
0.386
0.014*
0.326
0.483
0.444
0.157
1.000
1.000
0.562
0.562
0.607

ESSDAI: European league against rheumatism (EULAR) Sjögren’s syndrome disease activity index.
**p<0.01; *p<0.05.

out anaemia (1688.9±122.6 pg/ml vs.
1221.0±56.4 pg/ml, p<0.001, Fig. 2b).
However, there was no significant difference in other clinical parameters between patients with anaemia and without (Supplementary Table S1). Furthermore, there was no independently
significant risk factor for anaemia in
multivariate binary logistic regression
analyses (Suppl. Table S2).
For the 23 patients diagnosed with
anaemia, the mean concentration of
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haemoglobin was 96.5 g/L (range from
51 g/L to 109 g/L). Among these patients, 15 (65.2%) were diagnosed
with ACD, four (17.4%) with IDA
and four (17.4%) with AIHA. The
mean concentration of sCD25 was
2290.9±218.5 pg/ml for patients with
AIHA, 1587.3±135.0 pg/ml for ACD
and 1218.2±166.7 pg/ml for IDA. Patients with AIHA and ACD had much
higher levels of sCD25 compared to
HCs (p<0.001) while there was no dif-

ference between patients with IDA and
HCs. Furthermore, sCD25 levels of
AIHA patient samples were higher than
those with ACD and IDA (p=0.025,
0.008, respectively). There was no statistical difference between the sCD25
levels of ACD and IDA patients (Fig.
2c).
Decreased sCD25 was associated
with remission of anaemia
All 23 patients with anaemia in our
study enrolled in a 12-week follow-up
examination. The mean ESSDAI score
for these patients decreased from 9 to
6 points (p<0.001) after treatment for
12 weeks. There was also a significant reduction in the mean haematological domain score, changing from
3.1 to 1.4 points (p<0.001). Among
these patients, 20 (87.0%) were treated
with prednisolone, and the dose was
changed from 28.6 mg/day to 16.9 mg/
day over the course of 12 weeks. Other
medications included HCQ (8, 34.8%),
CsA (6, 26.1%), MMF (2, 8.7%), LEF
(3, 13.0%), AZA (3, 13.0%) and iron
supplement (4, 17.4%). The detailed
characteristics of these patients before
and after treatment are presented in
Table III.
The mean haemoglobin levels of samples taken during the follow-up examinations increased from 96.5 g/L
to 108.7 g/L (p=0.015), with a corresponding significant decrease in mean
sCD25 levels (1688.9±122.6 pg/ml
vs. 1190.4±587.8 pg/ml, p<0.001, Fig.
3a). These patients were considered to
be in remission if their haemoglobin
levels recovered to normal after treatment. According to observed changes
in their haemoglobin levels, patients
were divided into remission (8 patients) and non-remission (15 patients)
groups. Serum sCD25 levels were significantly reduced in patients with remission (906.9±115.8 pg/ml) compared
to their baseline (1688.9±122.6 pg/ml,
p=0.001) and those without remission
(1539.7±154.3 pg/ml) (p=0.013). There
was no significant decrease in patients
without remission (Fig. 3b).
In these eight responsive patients, four
patients (50.0%) had ACD, two (25.0%)
had IDA, and two (25.0%) had AIHA.
Compared to the baseline level, sCD25
S-145
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Fig. 2. Elevated levels of sCD25 in patients with anaemia. (a) Serum sCD25 levels were higher in patients with cytopenia (n=51) compared to those in HCs
(n=60) and pSS patients without cytopenia (n=14). (b) Patients with anaemia (n=23) had higher sCD25 levels than those without anaemia (n=28). (c) The
serum levels of sCD25 in AIHA patients (n=4) were higher than those in patients with ACD (n=15) and IDA (n=4). Results are the mean ± SD.
*p<0.05, **p<0.01; ***p<0.001, Student t-test.
sCD25: soluble CD25; HC: healthy controls; ACD: anaemia of chronic disease; IDA: iron-deficiency anaemia; AIHA: autoimmune haemolysis anaemia.

Table III. Characteristics of patients with anaemia before and after treatment.
Variables
Total ESSDAI
Haematological domain of ESSDAI
Prednisolone, mg/day
Leukocyte, 10^9/L
Lymphocyte, 10^9/L
Haemoglobin, g/L
Platelet, 10^9/L
C-reactive protein, mg/L
Erythrocyte sedimentation rate, mm/h
Immunoglobulin G, g/L
γ-globulin, %
sCD25, pg/ml

Baseline
9
3.1
28.6
4.5
1.4
96.5
196
1.06
28.8
25.7
28.1
1688.9

(4)
(1.5)
(18.6)
(1.6)
(0.7)
(15.8)
(53)
(0.65)
(13.0)
(6.7)
(5.5)
(587.9)

3 months later
6
1.4
16.9
4.6
1.5
108.7
214
1.23
24.2
24.2
26.9
1190.4

(3)
(1.1)
(9.8)
(1.5)
(0.6)
(8.4)
(56)
(1.3)
(10.2)
(6.0)
(3.7)
(636.4)

p-value
<0.001***
<0.001***
<0.001***
0.841
0.339
0.015*
0.001**
0.518
0.077
0.013*
0.131
0.002**

Data are presented as n (%) and mean (SD).
***p<0.001; **p<0.01; *p<0.05. Paired t-test.
ESSDAI: European league against rheumatism (EULAR) Sjögren’s syndrome disease activity index.

were significantly reduced in patients
with resolved ACD (1587.3±135.0 pg/
ml vs. 1039.7±134.0 pg/ml, p=0.016,
Fig. 3c). Also, the levels of sCD25 in
patients with resolved AIHA and IDA
were sharply decreased, while there
was a slight reduction or even increase
in other patients without remission.
However, statistical significance could
not be established due to the small sample size (Fig. 3d and 3e).
These patients were further categorised
into two groups based on changes in
their sCD25 levels after treatments:
patients with decreased sCD25 levels (n=17) and patients with increased
sCD25 levels (n=6). The proportion
of remission was 41.2% (7 out of 17
patients) in the group with decreased
sCD25 and 16.7% (1 out of 6 patients)
in the group with increased sCD25,
but the difference was not significant
(p=0.369).

S-146

Discussion
As has been shown in previous studies,
our study showed that the serum concentrations of sCD25 were higher in patients with pSS compared with healthy
controls. As there was no significant difference in sCD25 levels of resolved patients compared to the healthy controls,
we conclude that sCD25 levels are mainly influenced by the inflammatory disease course. Indeed, the presence of activated CD4+ T cells in exocrine glands,
especially T helper 17 (Th17) cells, and
elevated cytokines in serum, such as IL17A, IL-6, interferon (IFN), and tumour
necrosis factor (TNF), strongly indicated an ongoing inflammatory process
within impaired tissues of patients with
pSS (17). Therefore, the serum levels of
sCD25 released from activated T cells
during the active course (5), may serve
as a biomarker to evaluate the disease
activity of pSS. For the pSS patients

in our study, sCD25 levels were positively correlated with disease activity
and laboratory features, such as ESSDAI, ESR, CRP, IgG and γ-globulin,
which agrees well with previous studies
showing that sCD25 is positively correlated with IgG, CRP (10, 18). Notably,
significantly elevated levels of sCD25
were found in patients with haematological involvement, especially those
with anaemia. It has been shown that
sCD25 could denote the progression of
systemic involvements including renal
damage, vasculitis, lung involvement,
lymphadenopathy and Raynaud’s phenomenon (10). Although several studies
have reported that sCD25 was a reliable
biomarker for assessing the disease activity of lymphoma (19), to our knowledge, this is the first study to report the
relationship between sCD25 and haematological disorders of anaemia.
Although sCD25 has been regarded as
a biomarker for autoimmune diseases
(5), the roles of sCD25 in the pathogenesis of these diseases have not
been fully characterised. Several studies have reported that sCD25 can act
as an early inhibitor of T-cell response
related to IL-2 signalling (20). In the
autoimmune encephalomyelitis (EAE)
model, sCD25 can enhance the Th17
response and exacerbate EAE by prohibiting signalling of the IL-2 receptor by sequestering the local IL-2 (21).
Although CD25 has a lower affinity for
IL-2 than the trimeric IL-2 receptor,
sCD25 can efficiently bind to secreted
IL-2, suggesting its ability to serve as a
decoy receptor for IL-2 to play a patho-
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Fig. 3. Decreased serum sCD25 levels were associated with remission of anaemia after treatment. (a) The levels of sCD25 were significantly decreased

after treatment in patients with anaemia (n=23). (b) Serum sCD25 levels were significantly decreased in patients with remission (n=8) compared to the
baseline and anaemia patients without remission (n=15). (c) Serum sCD25 levels in ACD patients with remission (n=4) were lower than the baseline (n=15)
and ACD patients without remission (n=11). (d and e) The changes in serum sCD25 levels for AIHA (n=4) and IDA (n=4) patients, respectively, before and
after treatment.
Results are the mean ± SD. *p<0.05, **p<0.01, ***p<0.001, Student t-test.
sCD25: soluble CD25; ACD: anaemia of chronic disease; ICD: iron deficiency anaemia; AIHA: autoimmune haemolysis anaemia.

genic role in the autoimmune disease
(21). It is well-known that IL-2 signalling deficiency in IL-2 knockout mice
can cause severe autoimmune disease
(22). Previous studies have shown that
defective IL-2 and Treg cells, along
with activated Th17 cells, are involved
in the pathogenesis of pSS (23, 24),
which may suggest a direct or indirect
relationship between sCD25 and this
disease.
Anaemia has been reported in mice
with deficiencies of IL-2, IL-2Rα, IL2Rβ, IL-2Rγ, JAK3 or STAT5 (25).
However, it is still unknown why a deficiency in IL-2 signalling could cause
an erythroid defect. A recent study has
reported that IL-2 signalling is essential
for normal bone marrow erythropoiesis
via maintenance of Treg cells, which
might facilitate IL-2 as a clinical therapy against anaemia in people with autoimmune diseases associated with IL-2
deficiency (25). Accordingly, one study
reported that low-dose IL-2 was an effective therapy for SLE, which is one of
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the most important aetiologies for secondary AIHA (26). Moreover, another
study on pSS reported that low-dose
IL-2 can increase Treg cells and restore
the ratio of Th17/Treg, which helps to
resolve disease (27). In our study, patients with anaemia had higher sCD25
levels, which were negatively correlated with levels of haemoglobin. Samples
taken during patients’ follow-up examinations had significantly decreased levels of sCD25 for patients with remission while no significant difference for
patients without remission. Moreover,
the rate of remission in the decreased
sCD25 group was higher than that for
the increased sCD25 group (41.2% vs.
16.7%), though there was no significant difference due to the small sample
size. In summary, sCD25 may serve as
an index to predict the development of
anaemia and therapeutic response in
patients with pSS. More study is need
to determine whether elevated sCD25
levels are related to the pathogenesis of
anaemia.

ACD, also referred to as “anaemia of
inflammation,” is the type of anaemia
most frequently associated with chronic diseases, especially autoimmune
diseases (28). Immunity-associated
mechanisms leading to ACD are the
anti-proliferative effects of cytokines,
such as TNF-α, IL-6, toward the differentiation and promotion of erythroid
progenitor cells (28). Patients with pSS
had significant differences in levels of
TNF-α and IL-6 compared to healthy
controls, but there was no significant
correlation found between these increased levels and disease activity
(data not shown). Serum sCD25 levels
in patients with ACD were elevated
compared to healthy controls, and significantly decreased in completely resolved patients compared to patients
without remission. These results are
useful for evaluating the progression of
ACD. This tendency also was observed
in patients with AIHA.
AIHA, which rarely occurs in patients
with SS, is associated with a higher
S-147
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frequency of autoantibodies. This is a
result of B cell hyperactivity, which is
activated or reinforced by autoreactive
effector T cells and impaired regulatory
T cells (Treg) (29). Some previous studies have shown that pSS patients with
AIHA had more positivity of autoimmune antibodies, including ANA, RF,
anti-SSA, and anti-SSB (3, 14). In our
study, no differences were found between the types and titres of antibodies
in patients with AIHA and those with
other types of anaemia (data not presented here). Patients with AIHA had
the highest serum sCD25 levels, which
indicates that autoreactive T cells had
an important effect on the pathogenesis
of AIHA in patients with pSS.
Although anaemia patients had similar
disease activity indexes and their mean
ESSDAI score was 7 points, the levels
of sCD25 in patients with IDA were
notably low. Iron is a critical substance
for metabolic processes and energy
production in cells. A shortage of iron
will impair the function of cellular immunity and secretion of IL-2 (30), and
this condition may lead to low serum
sCD25 levels in patients with IDA.
Similarly, we also observed that patients with leukopenia had lower levels
of sCD25 than patients with anaemia
or thrombocytopenia (1255.0±78.8 vs.
1688.9±122.6 and 1459.0±103.3 pg/
ml). Thus, serum sCD25 levels may be
used to help clinicians distinguish different types of anaemia and understand
the pathogenesis of anaemia in patients
with pSS.
There are some limitations to this study.
One limitation was the small sample
size of our study, which may explain
why serum sCD25 levels of AIHA patients were not significantly different
after treatment, and why the remission
rates of the decreased and increased
sCD25 groups were not significantly
different. Moreover, the patients were
from one single medical centre, with
only short-term follow-up, which also
may have led to biases. Another limitation of this study was that the different
immunosuppressive drugs could influence the immune cells. During the follow-up exams, the mean prednisolone
doses were 30 mg/day and 27 mg/day
for patients with remission and non-reS-148

mission, respectively. There also were
slight differences in the types and doses
of immunosuppressive agents (p>0.05).
Our results showed that AIHA patients
with remission had strikingly reduced
sCD25 levels, which may be a benefit
from the high doses of prednisolone (55
mg/day) and CsA (100 mg/day) they received. Future studies should focus on
a larger controlled cohort that includes
long-term follow-up.
These data demonstrate that sCD25 levels can serve as a useful index to evaluate disease activity and systemic involvement of anaemia in patients with
pSS. Serum concentrations of sCD25
were varied based on patients’ specific diagnosis (AIHA, ACD and IDA),
which may imply in the mechanisms of
anaemia associated with pSS and other
chronic autoimmune diseases.
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