
 

 

Abstract 
Cancer Epidemiol Biomarkers Prev. 2009 Jan;18(1):49-56.  

Serum undercarboxylated osteocalcin as biomarker of 
vitamin K intake and risk of prostate cancer: a nested case-
control study in the Heidelberg cohort of the European 
prospective investigation into cancer and nutrition. 

Nimptsch K, Rohrmann S, Nieters A, Linseisen J. 
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280, Heidelberg DE-69120, Germany. 

BACKGROUND: From cell studies, Vitamin K is known to exert anticancer effects on a variety 
of cancer cell lines, including prostate cancer cells. Recently, we reported an inverse 
association between dietary intake of menaquinones (vitamin K(2)), but not phylloquinone 
(vitamin K(1)), and risk of prostate cancer.  

OBJECTIVE AND METHODS: In this nested case-control study including 250 prostate cancer 
cases and 494 matched controls, we aimed to confirm this cancer-protective effect using 
serum undercarboxylated osteocalcin (ucOC), a biomarker of vitamin K status inversely 
associated with vitamin K intake. In addition, effect modification by a functionally relevant 
polymorphism in the vitamin K epoxide reductase gene (VKORC1) was assessed. Serum 
ucOC and intact total osteocalcin (iOC) were analyzed with the use of ELISA tests. Serum 
ucOC was expressed relative to iOC (i.e., as ucOC/iOC ratio). Conditional logistic regression 
was used to calculate multivariate adjusted odds ratios (OR) and 95% confidence intervals 
(95% CI).  

RESULTS: Serum ucOC/iOC ratio was positively associated with advanced-stage (OR per 0.1 
increment, 1.38; 95% CI, 1.03-1.86) and high-grade prostate cancer (OR, 1.21; 95% CI, 1.00-
1.46) but not with total prostate cancer. The significant association with advanced-stage 
prostate cancer was confirmed when serum ucOC/iOC ratio was jointly modeled with 
menaquinone intake data. There was indication of a lower prostate cancer risk in carriers of 
the A allele (compared with GG carriers) of the +2255 VKORC1 polymorphism with increasing 
menaquinone intake (P(interaction) = 0.14) whereas no distinct effect modification was 
observed for the ucOC/iOC ratio (P(interaction) = 0.37).  

CONCLUSION: The increased risks of advanced-stage and high-grade prostate cancer with 
higher serum ucOC/iOC ratio strengthen the findings for dietary menaquinone intake. 
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