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Abstract
Background: Prostate cancer is the second most common cancer among men worldwide contributing to three fourth of the
registered cases across the globe. Although it is more common in western countries, its incidence is rising in India due to
demographic and epidemiological transitions. Some epidemiological studies have suggested that vitamin D has anticancer
properties. But the data on vitamin D deficiency and prostate cancer is inconsistent, particularly in Indian population.
Materials and Methods: In this case control study, we compared Vitamin D levels in 120 subjects with prostate cancer with
those of 120 age-matched healthy controls. 25(OH) vitamin D levels in were estimated by ELISA. Data was collected and
analysed by suitable statistical methods.
Result: Levels of 25 (OH) vitamin D were 11.7±1.06 ng/ml in cases as compared to 24.3±1.54 ng/ml in controls (p value
<0.0001)
Conclusion: There is a strong inverse association between 25(OH) vitamin D serum levels and prostate cancer risk. Keywords:
vitamin D, prostate cancer, vitamin D receptor
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biological effects through binding and activating the
intracellular Vitamin D receptor (VDR), which acts as a
ligand dependent transcriptional factor in many types of
tissues, including the prostate.(5) Prostate cells contain
vitamin D receptors and also the enzymes necessary for
vitamin D metabolism. Vitamin D promotes cell
differentiation, apoptosis, inhibition of cellular
proliferation, angiogenesis and tumor cell invasion.(6,7)
Studies done so far to explore the association between
vitamin D deficiency and prostate cancer have yielded
conflicting results. Some epidemiological studies have
shown inverse associations of circulating total 25hydroxyvitamin D [25(OH)D], with prostate cancer risk
at the individual level.(8-10) Overall, however, the
evidence is inconsistent, with one meta-analysis finding
little evidence that circulating concentrations of total
25(OH)D are associated with prostate cancer.(11-13) Few
studies have supported for a protective role of 25(OH)D
in advanced prostate cancers(14-16) In India, scenario is
not yet clear. Thus, in the present study, we investigated
associations of circulating total 25(OH)D levels with
prostate cancer.

Introduction
Prostate cancer has become a major health problem
globally during the last few decades. It is the second
most common cause of cancer and the sixth leading
cause of cancer death among men worldwide. The
worldwide prostate cancer burden is expected to grow
to 1.7 million new cases and 499,000 new deaths by
2030. It is simply due to the growth and aging of the
global population.(1) Although incidence rates of
prostate cancer are considered low in Asian and North
African countries, ranging from 1 to 9/100,000
persons(2), demographic and epidemiological transitions
in developing countries like India have shown an
increasing trend in the burden of various cancer cases
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as those taking calcium and/or vitamin D supplements
were excluded. Control groups consists of 120 normal
age and sex matched healthy subjects. All normal
healthy controls were screened for prostatic specific
antigen (PSA) level (normal <4.0 ng/ml). Selected
controls did not have any history of cancer and/or
prostate surgery and not on calcium and/or vitamin D
supplements. Written informed consent was taken from
all subjects.
3ml of blood was collected in plain vial. Serum was
separated within one hour of collection and stored at 80°C for vitamin D estimation. The estimation of serum
vitamin D was performed by competitive ELISA
technique. The kit was procured from DLD Diagnostika
GMBH, Germany.
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Table 2: Serum 25(OH) levels and prostate cancer
risk
25(OH)D
level
(ng/ml)
Less than 20
20-30
More than 30

Cases
(n=120)

Controls
(n=120)

80
(66.7%)
28
(23.3%)

50
(41.7%)
22
(18.3%)

12
(10%)

48 (40%)

OR
2.80
1.36
0.17

95% CI
1.664.73
0.722.53
0.080.33

Discussion
Vitamin D deficiency is on the verge to become a
major public health problem in India. There is
widespread prevalence of varying degrees (50- 90%) of
Statistical Analysis: Data was analysed using Graph
Vitamin D deficiency in Indian population.(18) Incidence
Pad Prism 5.0 version. The data is presented as
of prostate cancer is increasing in India. Although this
Mean±SEM. A p value of <0.05 is considered
rate is less than that seen in Western countries, changes
significant. The difference in vitamin D levels in
in lifestyle and increase in life expectancy is presently
subjects with prostate cancer compared to age-matched
increasing this rate in India. The etiology of prostate
control subjects without prostate cancer was evaluated
cancer is still unclear. However several potential risk
by the unpaired t-test. The association between vitamin
factors have been suggested that may change incidence
D level and prostate cancer risk was evaluated by
rates of this cancer which includes ethnicity,
calculating odd ratios (OR) and 95% confidence
diet/nutrition, environment, and genetics.(19,20) This
intervals (CI).
study evaluated the role of vitamin D as a possible
etiological agent of prostate cancer.
Results
The value of serum 25(OH)D level in prostate
In the present study, all the patients of prostate
cancer patients was significantly low as compared to
cancer were above the age of 50 years and they were
healthy age matched controls. Similar observations
age matched with healthy controls (p value = 0.51). The
were made by several studies.(21-23) In a Fannish study,
levels of serum vitamin D in patients of prostate cancer
the authors found that low serum 25(OH)D
were very low as compared to that in healthy controls
concentrations were associated with high risk prostate
(Table 1). The level in prostate cancer patients
cancer.(21) In addition, there are two more reports(22,23)
(11.7±1.06 ng/ml) when compared to that in healthy
suggesting that circulating 25(OH)D at median or
controls (24.3±1.54 ng/ml) show statistically significant
higher than median levels have lower risk for prostate
association (p < 0.0001).
cancer progression. Fang et al(24) also found that
prostate cancer patients with lower 25(OH)D had a
Table 1: Serum 25(OH)D mean levels among cases
higher risk of developing metastatic or fatal prostate
and controls
cancer. In a study by Varsavsky and associates in
Mean±SEM
p value
Spain(25) which included 91 patients of prostate cancer,
(ng/ml)
78% of the total prostate cancer patients were deficient
Prostate cancer
11.7±1.06
<0.0001***
and insufficient in vitamin D level. In another cross
patients (n=120)
sectional study by Choo et al, sixty four patients
Controls (n=120)
24.3±1.54
(60.4%) were found to be insufficient in vitamin D.(26)
Shui and associates conducted a study and found that
men with the highest quartile of plasma 25(OH)D levels
Vitamin D deficiency is defined as 25(OH)D < 20
had less than half the risk of lethal prostate cancer
ng/mL, insufficiency as 20–30 ng/mL and sufficiency
compared with men who were in the lowest quartile of
as ≥30 ng/mL[17]. By evaluating association between
plasma 25(OH)D levels.(27)
25(OH)D level and prostate cancer risk, it was observed
This study also showed that 40% of the healthy
that 66.7% of prostate cancer patients were deficient as
controls
were sufficient in vitamin D level as compared
compared to 41.7% of healthy controls (Table 2).
to only 10% of the patients (Table 2). Another
interesting finding in the present study was that patients
deficient in vitamin D (less than 20 ng/ml) had nearly 3
fold increased prostate cancer risk compared to
controls. These results can be explained by the fact that
25(OH)D gets converted to the active form of vitamin
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D, calcitriol [1,25(OH)2D], by the action of enzyme 1-α
hydroxylase which is expressed by the prostatic cells.
Calcitriol has been shown to have an antiproliferative,
prodifferentiation and proapoptotic properties and acts
as an inhibitor of cell migration.(28) Prostate cancer cells
have reduced 1-alpha-hydroxylase activity as compared
to normal prostate epithelial cells, and thus have a
reduced ability to locally convert 25(OH)D to
1,25(OH)2D.(29) Thus, this study shows that vitamin D
could be one of the possible etiological agents in
causation of prostate cancer. Further studies consisting
large number of sample population from different parts
of India are required to emphasize vitamin D deficiency
in prostatic diseases.
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