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ABSTRACT
To observe the changes in the level of sclerosin in serum of patients after peritoneal dialysis (PD) and to
analyze the underlying clinical factors, a total of 94 patients who were subjected to the peritoneal dialysis
for over three months in the Nephrology Department of XXX Hospital between January 2019 and January
2020 were enrolled into the experiment group (n = 94). Simultaneously, 94 healthy subjects who received
the physical examination were enrolled into the control group. Prior to the enrollment, all subjects had the
plain abdominal radiograph, and, according to the abdominal aortic calcification score (AACS), PD patients
were divided into the mild calcification group, moderate calcification group and severe calcification group.
For all subjects, we detected the levels of relative biochemical indicators and performed the enzyme-linked
immunosorbent assay to measure the levels of fibroblast growth factor-23 (FGF-23), 25(OH)D and sclerosin
in the serum of patients. The levels of sclerosin and FGF-23 in the serum of patients in the experiment
group were much higher than those in the control group, while the level of 25(OH)D was lower (P < 0.05).
Aggravation of calcification came up with the increases in the levels of sclerosin, FGF-23, intact parathyroid
hormone (iPTH), phosphorus, creatinine and uric acid, systolic blood pressure (SBP) and diastolic blood
pressure (DBP) (P < 0.05), while the levels of 25(OH)D and calcium in serum and estimated glomerular
filtration rate (eGFR) decreased (P < 0.05). Furthermore, the results of Pearson correlation analysis revealed
that the level of sclerosin in serum was in positive correlation with age, serum phosphorus, iPTH, FGF-23,
AACS, SPB and Creatinine (CREA) (P < 0.05), but in a negative correlation with the levels of 25(OH)
D and calcium in serum and eGFR (P < 0.05). Results of logistic regression analysis revealed that AACS,
eGFR, FGF-23, iPTH, serum phosphorus and 25(OH)D were the independent risk factors of sclerosin (P <
0.05). PD patients present with the significant elevation in the level of sclerosin in serum, which is clearly
associated with the levels of AACS, eGFR, FGF-23, iPTH and serum levels of phosphorus and 25(OH)D.

C

hronic renal diseases are witnessing a gradual increase
in the prevalence, while most of the patients with endstage renal disease rely on the dialysis for treatment due
to the limitation in the donor of kidney. Peritoneal dialysis
(PD), as one of the substitutive therapies for end-stage renal
disease, is advanced in continuous elimination of waste and
protection of residual renal function, with less influence on
the activity of patient and expense in treatment (Sun and
Yu, 2019). In China, according to the available statistics, in
the end of 2020, 86264 PD patients have been registered,
nearly 20 times to 4380 in 1999 (Ni and Jin, 2019). Recent
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studies have demonstrated that vascular calcification is an
independent risk factor for the cardiovascular disease in
patients with end-stage renal disease, severely affecting
the prognosis of patients (Omata et al., 2015; Paloian
and Giachelli, 2014). Chronic inflammation, calciumphosphorus metabolism disorder, 25-hydroxyvitaminD
[25(OH)D], bone metabolism disorder and other cytokines
have been proved to be the influencing factors for vascular
calcification (Li et al., 2017). Sclerosin, as the major factor
derived from the osteocytes, plays a pivotal role in the
regulation of osteocyte activity. Shen et al. ( 2017) reported
that patients who received the maintenance hemodialysis
had a sharp increase in the level of sclerosin in a positive
correlation with the calcification of aorta abdominalis.
However, there remains inadequate information in the
research of PD patients. Thus, in this study, we aimed to
explore the correlation between the level of sclerosin in
serum and the calcification of aorta abdominalis in PD
patients. Detailed information is reported in succeeding
paragraphs.
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Materials and methods
A total of 94 patients who performed the peritoneal
dialysis for over three months in the Nephrology
Department of XXX Hospital between January 2019 and
January 2020 were enrolled into the experiment group (n =
94). For all enrolled patients, diagnosis of calcification of
aorta abdominalis was confirmed by the plain abdominal
radiograph. Simultaneously, 94 healthy subjects who
received the physical examination were enrolled into the
control group. In the experiment group, there were 49
males and 45 females, aged between 34 and 72 years old
with an average of 53.06±6.77 years. In the control group,
there were 53 males and 41 females, aged between 39 and
68 years old with an average of 52.16±7.19 years.
Prior to the enrollment, all subjects had the plain
abdominal radiograph, and, according to the AACS scores,
PD patients were divided into the mild calcification group,
moderate calcification group and severe calcification
group. For all subjects, we detected the levels of relative
biochemical indicators and performed the enzyme-linked
immunosorbent assay to measure the levels of FGF23, 25(OH)D and sclerosin in the serum of patients. All
enrolled patients confirmed to the following exclusion
criteria: 1) Patients who received the co-treatment of
PD and hemodialysis; 2) Non-continuous ambulatory
peritoneal dialysis (CAPD) patients; 3) Patients with
malignant tumors, severe infection or diseases in liver; 4)
Patients with acute heart failure or myocardial infarction;
5) Patients with mental diseases that could not cooperate
with the treatment; 6) Patients with the connective tissue
diseases. Comparison of the age and sex distribution
between two groups showed no significant differences
(P > 0.05), suggesting that the data were comparable. All
enrolled subjects signed the written informed consents,
and this study had been approved by the Medical Ethical
Committee of XXX Hospital.
General data, including the age, sex, history and
medication history, were obtained via asking the patients.
Blood pressure was measured by using the mercurial
sphygmomanometer, and the height and weight were also
measured to calculate the body mass index (BMI). Besides,
fasting elbow venous blood was drawn to detect the
biochemical indicators by using an automatic biochemical
detector, including the liver and kidney function, blood
lipid and iPTH, while eGFR was calculated by using the
MDRD formula.
All patients underwent the plain abdominal radiograph,
and the results were interpreted by two blinded qualified
radiologists. AACS was calculated according to the semiquantification method published by Kauppila et al. (1997).
AACS ranged from 0 to 24 points, where AACS was not
higher than 4 points for mild or no calcification (n = 20),
between 5 and 15 points for moderate calcification (n =

42) while not lower than 16 points for severe calcification
(n = 32).
FGF-23, 25(OH)D and sclerosin levels in serum were
detected by using the ELISA. In brief, patients were fasted
for 8 h, and then 5 mL elbow venous blood was drawn
and placed in an EDTA-contained tube for 30 min at room
temperature, followed by centrifugation at 3000 r/min
for 15 min at 4°C. Supernatant was stored at -80°C, and
after sample collection, ELISA was performed to detect
the concentration of FGF-23, 25 (OH)D and sclerosin in
serum by using the corresponding kits (Gene, UK).
All data were analyzed using the SPSS 20.0 software.
Measurement data were expressed in form of mean
± standard deviation (SD), where the difference was
validated by using the t test or chi-square test, followed by
the LSD-t test for pairwise comparison. Enumeration data
were expressed in form of ratio (%), where the difference
was validated by using the chi-square test. Correlation was
validated using the Pearson correlation analysis, while
the influencing factors for sclerosin were found by the
multivariate Logistic regression model. P < 0.05 suggested
that the difference had statistical significance.
Results
No significant difference was shown in comparison
of the age, sex distribution and blood glucose level (P
> 0.05). However, subjects in the experiment group had
higher levels of SBP, DBP and levels of CREA, BUN, UA,
iPTH, phosphorus, sclerosin and FGF-23 (P < 0.05), but
lower levels of BMI, albumin (ALB), triglyceride (TG),
total cholesterol (TC), low-density lipoprotein (LDL),
potassium, calcium, eGFR and 25(OH)D, as compared to
their counterparts in the control group (Table I).
Experiment group was further divided into three
subgroups according to the AACS of patients, and the
comparison of clinical indicators, including the levels of
sclerosin, FGF-23, iPTH, phosphorus, CREA, 25(OH)D,
calcium and uric acid (UA) in the serum, SBP, DBP and
eGFR showed significant differences (P < 0.05; Fig. 1).
The results of Pearson correlation analysis revealed
that the level of sclerosin in serum was in positive
correlation with age, serum phosphorus, iPTH, FGF-23,
AACS, SPB and CREA (P < 0.05), but in a negative
correlation with the levels of 25(OH)D and calcium in
serum and eGFR (P < 0.05; Fig. 2).
Multivariate logistic regression analysis was
conducted with sclerosin level as dependent variable and
age, serum phosphorus, iPTH, 25(OH)D, FGF-23, AACS,
SBP, eGFR, serum calcium and CREA as independent
variables, while the results revealed that AACS, eGFR,
FGF-23, iPTH, serum phosphorus and 25(OH)D were the
independent risk factors of sclerosin (P < 0.05; Table II).
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Table I.- Effect of peritoneal on general clinical data between the two groups (n=94).
Indices
Age (years)
Male / female
BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
ALB (g/L)
TG (mmol/L)
TC (mmol/L)
LDL (mmol/L)
CREA (μmol/L)
BUN (mmol/L)
UA (μmol/L)
iPTH (ng/ml)
Blood potassium (mmol/L)
Blood calcium (mmol/L)
Blood phosphorus (mmol/L)
Blood sugar (mmol/L)
eGFR/[ml/ (min·1.73m2)]
25(OH)D (ng/L)
Osteosclerotin (pg/ml)
FGF-23 (pg/ml)

Control group
52.16±7.19
53/41
23.55±1.38
119.75±7.18
72.12±5.42
48.28±2.05
1.90±0.58
4.53±1.38
2.90±0.60
70.34±8.15
5.85±1.15
356.30±74.59
44.12±6.19
4.52±0.49
2.38±0.09
1.22±0.19
4.92±0.49
98.50±7.47
61.39±7.22
68.34±8.18
40.19±2.45

Experimental group
53.06±6.77
49/45
21.10±1.10
148.18±14.27
96.29±10.17
32.19±6.40
1.26±0.30
3.76±1.75
1.89±0.62
924.20±87.33
24.53±7.76
441.21±81.33
224.40±92.44
3.45±0.82
2.15±0.35
2.27±0.95
5.10±0.72
2.15±0.58
12.32±6.20
327.66±58.15
224.09±18.72

Fig. 1. Comparison of the clinical indicators among
experiment subgroups.

Discussion
Sclerosin, a SOST-encoded and osteocyte-secreted
glycoprotein, is a blocker for WNT/β-catenin signal
pathway that is involved in the regulation of bone-vessel axis
and plays a key role in the vascular calcification. The latest
evidence has shown that sclerosin is found in the plaque of
patients with arteriosclerosis that may be involved in the
pathogenesis of atherosclerosis and vascular calcification

t /χ2 value
2.310
0.232
0.863
6.551
3.250
-1.222
0.773
2.361
-0.553
9.333
6.330
2.004
3.117
0.228
1.222
0.881
0.993
5.226
4.227
6.553
-6.225

P value
0.340
0.631
0.013
0.000
0.002
0.000
0.006
0.014
0.001
0.000
0.000
0.003
0.000
0.008
0.002
0.000
0.305
0.000
0.000
0.000
0.000

(Brandenburg et al., 2013; Koos et al., 2013). Tremendous
evidence also suggests that the level of sclerosin in serum
is associated with the vascular calcification in uremia
patients (Kirkpantur et al., 2016; Pelletier et al., 2015).
Nevertheless, it is still controversial for the relationship
between sclerosin and vascular calcification, while the
mechanism of sclerosin in the vascular calcification
remains unclear. Current evidence holds that patient with
a higher level of sclerosin in the circulation system may
have a lower risk of vascular calcification, suggesting that
sclerosin in the circulation system may be a protective role
for vascular calcification (Claes et al., 2013; Drechsler
et al., 2015). Lee et al. (2016) found that the level of
sclerosin in serum was in a negative correlation with
the severity of calcification of aortic valve, and the Cox
regression analysis also demonstrated that sclerosin level
was correlated with the vascular calcification negatively
and was a determining factor for vascular calcification,
which further indicates that sclerosin may be protective
factor that antagonizes the vascular calcification. Register
et al. ( 2014) found that patients with calcification of
aortic valve have a higher level of sclerosin in serum
as compared to the healthy subjects, suggesting that
sclerosin is a protective role for the vascular calcification.
In this study, we found that as compared to the control
group, patients in the experiment group had higher levels
of sclerosin and FGF-23 but lower level of 25(OH)D, and
as the aortic calcification aggravated, the level of sclerosin
in serum increased, coinciding with the findings of
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Table II.- Independent variables.
Independent variables
AACS
eGFR
FGF-23
iPTH
Serum phosphorus
25(OH)D

b
0.447
0.369
0.842
0.771
0.428
0.543

Sb
0.226
0.119
0.554
0.424
0.311
0.209

Wald χ2
3.228
2.137
4.008
3.226
4.119
1.887

Fig. 2. Parameters for correlation analysis of sclerosin
level in serum.

Shen et al. (2017) and Register et al. (2014) suggesting that
sclerosin is a protective factor for vascular calcification.
Thus, monitoring the level of sclerosin in PD patients may
reflect the vascular calcification indirectly.
In summary, PD patients have a higher level of
sclerosin as compared to the healthy subjects, and such
a change is in a positive correlation with the severity of
AACS, suggesting that sclerosin may be a risk factor for
the calcification of aorta abdominalis in PD patients and is
expected to be a predictive factor. As for the mechanism
of sclerosin in the vascular calcification in PD patients, we
hope to conduct more multicenter, large-sample studies.
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