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to stimulate RANKL or OPG production by osteoblast/
stromal cells, or directly produce and secrete RANKL 
and OPG16,18. 

Thus, OPG by binding to RANKL prevents it from 
binding to RANK and, in that way it suppresses osteo-
clastogenesis and influences bone remodeling and meta-
static bone lesions in PCa19. 

OPG levels in the present study were statistically sig-
nificantly elevated in PCa patients, while higher values 
(sensitivity: 82.9 % and specificity: 89.8 %, as proved 
by ROC analysis) were present in the serum of patients 
with metastatic bone disease, suggesting that OPG ex-
pression is associated with CaP progression to bone. As 
human PCa cells stimulate osteoblasts in vitro, OPG is 
produced not only by bone marrow stromal cells but by 
PCa cell lines as well14,20. So, in metastatic PCa patients, 
higher OPG levels may appear due to the predominated 
osteoblastic stimulation as a result of PCa cells in bone 
microenviroment12. 

Previous clinical data support that advanced PCa pa-
tients with bone metastases exhibited increased serum lev-
els of OPG compared to those with organ-confined disease 
and suggested that OPG could be an important survival 
factor for hormone-refractory PCa as well12-14,18,20. Further-
more, OPG over-expression appears to be associated with 
disease status in PCa (Table 5).

Ηigher PSA levels are predictive of metastatic bone 
disease among PCa patients22. In the current study PSA 
levels in metastatic PCa patients were significantly 
higher compared to non-metastatic and control groups (p 
<0.001). It seems that PSA promotes osteoblast differen-
tiation through its protease activity and stimulates OPG 

production thus contributing to bone metastatic disease23. 
However, as Brown et al confirmed that ‘although PSA 
plays a superior role in recurrent PCa it is not indicative 
of bone metastatic spread’12. Moreover, in our study in-
creased OPG concentrations were revealed in patients 
with higher bone metastatic spread. Indeed, according to 
Philips et al, increased expression of serum OPG reflects 
the extent of PCa metastatic bone disease and is predic-
tive of biochemical failure24. Moreover, as Kamiya et al 
added ‘serum OPG and EOD >3 could be independent 
prognostic factors for PCa-related death’25.

According to the treatment provided, Tamada et al 
reported that androgen ablation affects bone metabolism 
and OPG levels as well26. Our results are in good agree-
ment with the works of Jung et al and Brown et al who 
concluded that OPG levels did not differ among PCa 
metastatic patients with or without hormonal treatment12-

13. It seems that in advanced PCa there is no significant 
change in OPG levels after hormonal treatment com-
mencement among metastatic patients, though, as Holen 
et al reported, OPG’s expression is usually increased in 
hormone-refractory PCa compared with hormone-sensi-
tive cell lines20.

Some limitations present in our study were a) the 
limited number of metastatic compared to non-metastatic 
patients and b) OPG’s increased values that may not re-
flect its actual activity in bone microenvironment, due to 
the variety of cytokine and hormones that regulate OPG’s 
production in many tissues27. However, in the present 
study, the elevated values of both PSA and OPG suggest 
the presence of advanced disease and correlate with ra-
diologically proven bone metastases. 

Table 4: Serum levels of osteoprotegerin in hormone dependent vs independent prostate cancer patients, by the end of the 
study. Data expressed as median values.
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No 111 81.00 40.00 210.00

<0.001Yes 20 99.51 75.10 296.00

Total 131 86.90 40.00 296.00

n: number, OPG: osteoprotegerin, PCa: prostate cancer patients.

Table 5: Correlation of osteoprotegerin expression with patients’ clinico-pathologic profile - bibliographic data.

Authors Method
p value

(OPG vs Gleason score)
p value

(OPG vs PSA)

Brown et al12 ELISA (Serum) >0.05 >0.05

Eaton et al14 ELISA (Serum) =0.05 =0.046

Chen et al21 ELISA (Serum) <0.001 <0.001

Chen et al18 ICA/RT-PCR*
(Tissue/cell lines) < 0.05 < 0.05

OPG: osteoprotegerin, *: Immunohistochemical analysis/Reverse-transcriptase polymerase chain reaction




