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Introduction
Bone diseases commonly detected in chronic renal failure 
patients and increases a patient’s risk for cardiovascular 
calcification, fracture and mortality. Excessive vascular 
calcification between hemodialysis individuals plays 
a predictive and contributive role in consequent 
cardiovascular incidents and all-cause mortality (1,2). The 
relationship of bone turnover and cardiovascular disease, 
is defined by various traditional, injurious determinants 
of vascular calcification among chronic renal failure 
patients, such as, increasing age, diabetes mellitus, length 
of the time patients on hemodialysis, excessive vitamin D 
therapy, chronic inflammation, net positive calcium and 
phosphate balance, and finally  and dyslipidemia (1-3).
Renal osteodystrophy, disturbed calcium and phosphate 
homeostasis, in association with elevated fibroblast 
growth factor 23, vitamin D deficiency and elevated 
plasma parathyroid hormone have been established as 
crucial cardiovascular risk factors and represent chronic 
kidney disease - mineral and bone disorder syndrome 
(1-4). 
Current evidences, established that, chronic kidney 
disease-mineral bone disorder is an active extra-
endochondral ossification process. In fact, dysregulation 
of osteogenic signaling, accelerates the conversion of 
vascular smooth muscle cells to osteo/chrondrocytic-
like cells, resulted to the development of dystrophic 
mineralization and eventually vascular calcification (2-6).
Recent investigations, showed the role of Wnt signaling 
pathway, to the pathogenesis of bone metabolism and 
vascular calcification. The (canonical) Wnt–β-catenin 
route appeared as the main component of Wnt signaling 
with thoughtful influences on the skeleton. Principally, 
canonical signaling is started by the binding of Wnt ligands 
to the dual receptor complex comprising frizzled (FZD) 
protein and either low-density lipoprotein receptor-
related protein 5 or 6 (LRP5/6) (2-6). 
Recent data, showed that, Wnt directly influences both 
the osteoclast and the osteoblast bone cell lineages and 
likewise indirectly influences these cells across cross-
talk in the bone environment, making an overall increase 
in osteoblastogenesis concurrently with a diminish in 
osteoclastogenesis, hence ensuing in an enhanced bone 
formation and lessened bone resorption. Therefore, Wnt 
signaling activation has an anabolic and anticatabolic 
bone property (1-5).
Recently much attention, has been directed toward 
sclerostin, which is produced by the osteocyte and has 

anti-anabolic properties on 
bone formation. Sclerostin 
is a glycoprotein (22 kDa) 
product of the SOST gene in 
osteocytes. Sclerostin is a Wnt 
signaling pathway antagonist 
which leads to a negative 
regulation of bone formation 
by inhibiting differentiation 
and proliferation of 
osteoblasts (5-7). Hence, it is 
possible that, sclerostin which is expressed in osteocytes 
and some chondrocytes is able to inhibit bone formation 
by osteoblasts. Additionally, sclerostin prevents osteoblast 
proliferation and differentiation enhancing their apoptosis 
through canonical Wnt signaling blocking. However, 
sclerostin as a soluble blocker of canonical Wnt signaling, 
is crucial for bone physiology (1-4). Interestingly, various 
experimental and clinical investigations, propose that the 
Wnt pathway could also play a role in atherosclerosis and 
vascular calcification (4-6). 
More recent data, showed, sclerostin is detectable in 
atherosclerotic plaques and found to be expressed in 
calcifying vasculature that suggests a participation in 
transdifferentiating from vascular smooth muscle towards 
osteocyte-like cells. Thus the net results of actions of 
sclerostin consisting of a decrease in bone formation 
by blocking osteoblast proliferation and differentiation 
and importantly, promoting osteoblast apoptosis. 
Furthermore, high serum value of sclerostin have been 
accompanied with incident fractures consisting hip 
fractures in postmenopausal women (5-9). Thus, inhibition 
of sclerostin is believed to be a promising new attitude 
for the treatment of osteoporosis. Blocking of sclerostin 
with anti-sclerostin antibodies enhances bone mass in 
rodents, primates, and also in humans. Accordingly, anti-
sclerostin antibodies are presently in clinical elaboration 
for the therapy of osteoporosis. However, the important 
questions is the role of sclerostin in chronic kidney disease 
- mineral and bone disorder syndrome (3-7). The current 
finding imply that, serum sclerostin levels rise in patients 
with chronic kidney disease and those on hemodialysis. 
Whether this is due to reduced clearance or surplus 
production has not yet been fully evaluated. It is possible 
that, sclerostin increasing may related to parathormone 
resistance in chronic renal failure with other factors 
like vitamin D deficiency. Circulating sclerostin levels 
were elevated when the glomerular filtration rate (GFR) 
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dropped, due to poorly understood mechanisms involving 
either increased production or kidney accumulation. This 
accumulation may reach 3–4 times higher in individuals 
with end-stage kidney failure compared with healthy 
individuals (2-7). Moreover in patients on regular 
hemodialysis, sclerostin has been detected to be increased 
and related to the bone quality impairment. More recent 
investigation, demonstrated that, increased plasma levels 
of sclerostin, were found to be associated with reduced 
bone turnover and osteoblast proportion in hemodialysis 
patients. Sclerostin also has been proved to be upregulated 
during vascular smooth muscle cell calcification in 
vitro (6-10). Likewise, it was indicated that high serum 
sclerostin was accompanied with the degree of aortic valve 
calcification and that in aortic valve tissue. Importantly, 
sclerostin zealously co-localized with areas of calcification 
in hemodialysis individuals (8-10).

Conclusion
Since chronic kidney disease-metabolic bone disorder 
induces cardiovascular disease and mortality in 
hemodialysis individuals and chronic renal failure 
patients, the association of serum sclerostin levels and the 
future outcome may become a crucial entity.
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 Implication for health policy/practice/research/
medical education
Sclerostin is a Wnt signaling pathway antagonist which 
leads to a negative regulation of bone formation by 
inhibiting proliferation and differentiation of osteoblasts. 
It can be assumed that, sclerostin which is expressed in 
osteocytes and some chondrocytes is able to inhibit bone 
formation by osteoblasts. Additionally, sclerostin prevents 
osteoblast proliferation and differentiation enhancing their 
apoptosis through canonical Wnt signaling blocking. Since 
chronic kidney disease-metabolic bone disorder induces 
cardiovascular disease and mortality in chronic kidney 
disease patients, the association of serum sclerostin levels and 
the future outcome may become a crucial entity.

 Keywords: Sclerostin, Kidney, Chronic kidney disease, 
Fibroblast growth factor 23

Ethical considerations 
Ethical issues (including plagiarism, data fabrication, double 
publication) have been completely observed by the author. 

Funding/Support 
None. 

References
1.	 Delanaye P, Cavalier E, Bouquegneau A, Khwaja A. 

Sclerostin levels in CKD patients: an important, but not 
definitive, step on the way to clinical use. Kidney Int. 
2015;88:1221-3.

2.	 Pelletier S, Confavreux CB, Haesebaert J, Guebre-Egziabher 
F, Bacchetta J, Carlier MC, et al. Serum sclerostin: the 
missing link in the bone-vessel cross-talk in hemodialysis 
patients? Osteoporos Int. 2015;26:2165-74.

3.	 Morena M, Jaussent I, Dupuy AM, Bargnoux AS, Kuster 
N, Chenine L, et al. Osteoprotegerin and sclerostin in 
chronic kidney disease prior to dialysis: potential partners 
in vascular calcifications. Nephrol Dial Transplant. 
2015;30:1345-56.

4.	 Doyon A, Fischer DC, Bayazit AK, Canpolat N, Duzova A, 
Sözeri B, et  al. Markers of bone metabolism are affected 
by renal function and growth hormone therapy in children 
with chronic kidney disease. PLoS One. 2015;10:e0113482.

5.	 de Oliveira RA, Barreto FC, Mendes M, dos Reis LM, 
Castro JH, Britto ZM, et al. Peritoneal dialysis per se is a 
risk factor for sclerostin-associated adynamic bone disease. 
Kidney Int. 2015;87:1039-45.

6.	 Gonçalves FL, Elias RM, dos Reis LM, Graciolli FG, 
Zampieri FG, Oliveira RB, et al. Serum sclerostin is an 
independent predictor of mortality in hemodialysis 
patients. BMC Nephrol. 2014;15:190. 

7.	 Asamiya Y, Yajima A, Shimizu S, Otsubo S, Tsuchiya K, 
Nitta K. Associations between the levels of sclerostin, 
phosphate, and fibroblast growth factor-23 and treatment 
with vitamin D in hemodialysis patients with low intact 
PTH level. Osteoporos Int. 2015;26:1017-28.

8.	 Tomei P, Zaza G, Granata S, Gatti D, Fraccarollo C, Gesualdo 
L, et al. Sclerostin and Dickkopf-1 in post-menopausal 
renal allograft recipients. Transplant Proc. 2014;46:2241-6.

9.	 Ishimura E, Okuno S, Ichii M, Norimine K, Yamakawa 
T, Shoji S, et al. Relationship between serum sclerostin, 
bone metabolism markers, and bone mineral density in 
maintenance hemodialysis patients. J Clin Endocrinol 
Metab. 2014;99:4315-20.

10.	 Desjardins L, Liabeuf S, Oliveira RB, Louvet L, Kamel S, 
Lemke HD, et al. Uremic toxicity and sclerostin in chronic 
kidney disease patients. Nephrol Ther. 2014; 10:463-70.


