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Summary :

Sclerostin is a relatively new bone biomarker - a small protein that is synthesized in osteocytes. Sclerostin exerts
its effects by binding to membrane receptors found on the plasmalemma of osteoblasts. Sclerostin has
antianabolic effects on bone formation. Thus, it inhibits bone formation by regulating osteoblast function.
Sclerostin production is inhibited by parathyroid hormone and by certain cytokines, including prostaglandin E2.
Its production is stimulated by calcitonin.

The main objective of our study was to compare serum sclerostin values in predialysis patients and patients
undergoing hemodialysis treatment.

In clinic of nephrology and dialysis in UMHAT “St.Marina” Varna - Bulgaria a comparative analysis of serum
sclerostin values in predialysis patients (control group) and patients undergoing dialysis treatment was
performed.

A total of 89 patients were studied - 59 on HD and 30 - control group.

The results showed that patients undergoing extracorporeal treatment had up to 3 times higher serum sclerostin
values compared to the control group - pre-dialysis patients, and in terms of sex characteristics, men had higher
serum sclerostin values than women.

The study demonstrates that in patients with CKD, renal elimination of sclerostin increases with decreasing
renal function. In patients undergoing dialysis, sclerostin was an independent predictor of bone loss. Serum
sclerostin levels correlated significantly with age and were higher in men than in women.
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I.  Introduction

Patients with CKD on haemodialysis treatment are at risk of complications such as anaemia, electrolyte
disturbances (e.g. hyperkalaemia, hyperphosphataemia) and CKD-BMD, including secondary
hyperparathyroidism, changes in vitamin D activation and renal osteodystrophy. Control of elevated serum
phosphorus, calcium levels, restoration of vitamin D levels, and suppression of PTH production remain targets
for effective treatment of CKD-BMD.

Sclerostin is a relatively new bone biomarker, a small protein that is synthesized in osteocytes. It exerts
its effects by binding to membrane receptors located on the plasmalemma of osteoblasts. Sclerostin has
antianabolic effects on bone formation.(1);(3); It thus inhibits bone formation by regulating osteoblast function.
Its production is inhibited by parathyroid hormone and by some cytokines, including prostaglandin E2, and is
stimulated by calcitonin.Increased serum levels result from increased production of sclerostin in uremic patients,
which has been demonstrated using immunohistochemical staining in bone biopsies of patients with CKD. The
mechanisms underlying increased bone biomarker production in chronic kidney disease are unknown. PTH -
receptor signaling is a known inhibitor of sclerostin expression. However, serum sclerostin levels are
approximately twice as high in dialysis patients with bone disease compared with healthy individuals. Sclerostin
concentrations are increased in disorders such as: hypoparathyroidism, Paget's disease, multiple myeloma, and
in cancer-induced bone disease, and are decreased in primary hyperparathyroidism, as well as by mechanical
stimulation of the bone.(2);(4) There are no data on sclerostin metabolism. Because sclerostin expression is
reduced by mechanical loading of the skeleton, low physical activity, which is common in patients with renal
disease and may cause sclerostin-serum levels to rise.(5);(6)

Blocking sclerostin in humans by antibody administration is considered to be a promising mechanism
enhancing physiological processes of mineralization in bone through osteoanabolic properties that stabilize bone
mineral density in postmenopausal osteoporosis. Intracellular signaling processes are also involved in
cardiovascular development and in cardiovascular disease processes such as smooth muscle cell proliferation
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and atherosclerosis (7);(8);

I1.  Objective
The main objective of our study was to compare serum sclerostin levels in predialysis patients and
patients undergoing hemodialysis treatment and to evaluate the effect of treatment with etelcalcetide (Parsabiv)
on serum sclerostin levels in hemodialysis patients.

I11.  Material

In the Clinic of Nephrology and Dialysis of the University Hospital ""St. Marina”Varna — Bulagaria fot
the firtst time comparative analysis of serum sclerostin values in predialysis patients (control group) and patients
undergoing dialysis treatment was performed.

A total of 89 patients were studied - 59 on HD and 30 - control group.

The assay used to measure sclerostin levels was performed by ELISA (Enzyme-linked immunosorbent
assay) on fully automated equipment and using the manufacturer's protocols (Biomedica Medizinprodukte
GmbH & Co, Wien, Austria). According to the instruction manual for the Human Sclerostin HS EIA kit
provided by Biomedica (Vienna, Austria), the reference limits for sclerostin are 0-240 pmol/L or O - 5.40 pg/mL.

IV. Results
When comparing the sclerostin values of the control group and the HD treatment group, a statistically
significant difference was found (p<0.001).

Table 1. Descriptive statistics of serum sclerostin in control group and HD treatment group

] . Std.

pc Average median Standard deviation Error

Sclerostin - valuel |, 59 207 201 52.9 6.89
pmol/l

Control group 30 61.5 63.5 17.5 3.20

Table 2. Comparison of serum sclerostin values in control group and HD treatment group

Indepe
ndent

Sample
s T
Test

95% Confidence Interval
Statistic ldf  Jp Mean difference _|SE difference [Lower  |Upper

Scleros

tin Studen <0.00

value t's t 146 P 87.0 1 145 9.95 125 165

pmol/l

The results showed that patients undergoing extracorporeal treatment had up to 3 times higher serum sclerostin
values compared to the control group - predialysis patients (Fig. 1).

=

[e)

£ 200 e

I

=

[

Q

g

5 150 A

2 o Mean (95% ClI)

o o Median

©

I

~ 100

Q

o

I

=

= os

© 0 , i
X0 KoHTpona

rpyna

Fig. 1. Comparison of serum sclerostin values in control group and HD treatment group
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Table 3. Descriptive statistics of serum sclerostin by sex in control group and HD treatment group

pc Average median Standard deviation Etd'

rror

Sclerostin value pmol/Il K g 40 132 156 54.7 8.65
M MR 215 94.0 13.4

From the comparative analysis of serum sclerostin values by sex, statistical significance (p<0.001) was found

(Table 4).
Table 4. Comparison of serum sclerostin values by sex
95% Confidence
Interval
Statistic Mean difference SE Lower Upper
P difference pp
Sclerostin  value| |Mann-
pmol/l Whitney U 594 0.001 -56.0 -82.0

From the analysis of the results, it was found that in terms of sex characteristics, men had higher values of
serum sclerostin than women (Fig. 2).
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Fig. 2. comparison of serum sclerostin values by sex

The effect of etelcalcetide (Parsabiv) treatment on serum sclerostin levels in hemodialysis patients was
evaluated.
A descriptive characterization of sclerostin levels in hemodialysis patients with and without Parsabiv treatment
is presented in Table 5.

[Table 5: Descriptive|
statistics ~ of  serum|
sclerostin in  patients|
ith and without]
Parsabiv treatment

| [ [ 1 I |

pc Average median Standard deviation |Std. Error
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Table 5: Descriptive
statistics  of  serum|
sclerostin  in  patientg
ith and without
Parsabiv treatment

pc Average median Standard deviation [Std. Error
HD without]
Sclerostin value pmol/l | |treatment with{ (32 131 124 19.3 3.41
Parsabiv
HD with Parsabivi )7 | o5y 256 39.7 7.64
treatment

The comparative analysis again revealed a statistically significant difference (p<0.001) (Table 6) (Figure 3).

Table 6. comparison of serum sclerostin values in HD patients on Parsabiv treatment and HD patients
without Parsabiv treatment
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Fig.3. comparison of serum sclerostin values in HD patients on Parsabiv treatment and HD patients
without Parsabiv treatment

From the results, etelcalcetide (Parsabiv) controlled secondary hyperparathyroidism and increased sclerostin
levels in hemodialysis patients (Fig.3).

V.  Conclusion
With impaired renal function, there is a progressive alteration of mineral homeostasis, with disruption
of normal serum and tissue concentrations of phosphorus and calcium, as well as changes in circulating
hormone levels. CKD-BMD syndrome is an extremely important complication of kidney disease. It describes
the complex bone and mineral abnormalities that occur in chronic kidney disease and is an important contributor
to CKD-related cardiovascular disease and high mortality rates.
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High serum levels of sclerostin in patients with CKD are likely to be dependent on the accumulation of

sclerostin in serum due to a decline in glomerular filtration rate (GFR) and/or increased production of sclerostin
by osteocytes.

Our study demonstrates that in patients with CKD, renal elimination of sclerostin increases with

decreasing renal function. In patients undergoing dialysis, sclerostin was an independent predictor of bone loss.
Serum sclerostin levels correlated significantly with age and were higher in men than in women.

[1].
[2].
[3].

[41.

[5].

[6].
[71.

[8].

References :
A. Bouquegneau, P. Evenepoel, F. Paquot, O. Malaise, E. Cavalier, P. Delanaye Sclerostin Within The Chronic Kidney Disease
Spectrum Clin Chim Acta, 502 (2020), Pp. 84-90
J. Cunningham, GA. Block, GM. Chertow, Et Al. Etelcalcetide Is Effective At All Levels Of Severity Of Secondary
Hyperparathyroidism In Hemodialysis Patients Kidney Int Rep, 4 (7) (2019), Pp. 987-994
Kanbay, M., Siriopol, D., Saglam, M., Kurt, Y.G,, Gok, M., Cetinkaya, H., Karaman, M., Unal, H.U., Oguz, Y., Sari, S., Eyileten, T.,
Goldsmith, D., Vural, A., Veisa, G, Covic, A., Yilmaz, M., - Serum Sclerostin And Adverse Outcomes In Nondialyzed Chronic
Kidney Disease Patients. 2014. J. Clin. Endocrinol. Metab. 99, E1854-1861
Luciano Artur Lopes Pereiraabc Catarina Mengab Manuel Augusto Gongalves Amoedod Maria Teresa De Sousa Costa Pinto
Ferreira Mendese Marco Alexandre Mateus Prazeres Marquesfjodo Miguel Machado Déria Frazdoabc André Luiz Loureiro
Weigertgh - Etelcalcetide Controls Secondary Hyperparathyroidism And Raises Sclerostin Levels In Hemodialysis Patients
Previously Uncontrolled With Cinacalcet Nefrologia 2021
Pelletier, S., Dubourg, L., Carlier, M.-C., Hadj-Aissa, A., Fouque, D. - The Relation Between Renal Function And Serum Sclerostin
In Adult Patients With Ckd. 2013. Clin J Am Soc Nephrol 8, 819-823
Pietrzyk B, Wyskida K, Ficek J, Et Al. Relationship Between Plasma Levels Of Sclerostin, Calcium-Phosphate Disturbances,
Established Markers Of Bone Turnover, And Inflammation In Haemodialysis Patients. Int Urol Nephrol, 2019, 51(3), 519-526.
P. Kuczera, M. Adamczak, A. Wiecek Treatment With Cinacalcet Increases Plasma Sclerostin Concentration In Hemodialysis
Patients With Secondary Hyperparathyroidism Bmc Nephrol, 17 (2016), P. 176

Viaene, L., Behets, GJ., Claes, K., Meijers, B., Blocki, F., Brandenburg, V., Evenepoel, P., D’haese, P.C. - Sclerostin: Another Bone-

DOI: 10.9790/0853-2209023741 www.iosrjournal.org 41 | Page


https://doi.org/10.1210/jc.2014-2042
https://doi.org/10.1210/jc.2014-2042
https://doi.org/10.2215/CJN.07670712
https://doi.org/10.2215/CJN.07670712
https://doi.org/10.2215/CJN.07670712
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039
https://doi.org/10.1093/ndt/gft039

