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INTRODUCTION 
 

Prostate diseases are leading causes for morbidity and 

mortality among aging men. Benign prostate hyperplasia 

(BPH) affects about half of all men between 51 and 60 

years and prostate cancer (PCa) is the second leading 

cause for cancer deaths in men.
[1,2]

 Considerable interest 

has been recently demonstrated in re-evaluation the role 

of different steroid hormones on the onset, progression 

and outcome of prostate diseases. The belief that 

androgens can cause prostate growth and accelerate PCa 

has been replaced nowadays by the hypothesis that only 

low concentrations of testosterone may stimulate PCa 

growth and aggressiveness.
[3]

 The antiproliferative effect 

of the steroidal hormone calcitriol promotes intensive 

research in the last decade seeking relationships between 

prostate growth, tumour aggressiveness and vitamin-D 

deficiency.
[4] 

 

The aim of the present study was to seek relationships 

between vitamin D status, androgen levels and various 

clinical determinants associated with the severity and 

progression of benign and malignant prostate diseases. 

 

MATERIALS AND METHODS 
 

Patients 
The present single-centred study enrolled 142 men, (52-
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ABSTRACT 
 

Aim: To study the relationship between vitamin-D status, androgens and clinical determinants for benign and 

malignant prostate diseases. Materials and methods: This prospective single-centred study includes 54 benign 

prostatic hyperplasia patients age-matched with 88 prostate cancer patients, selected by serum prostate specific 

antigen levels, digital rectal examination, and systemic transrectal tru-cut prostate biopsies. The cancer patients 

were stratified by the risk for biochemical recurrence after definite local treatment and by tumour’s Gleason score. 

Total and free testosterone, dehydroepiandrosterone sulphate, androstenedione, sex-hormone binding globulin, 25-

hydroxyvitamin-D, and vitamin-D binding protein were measured. Results: Vitamin-D deficiency was more 

frequent in cancer patients vs noncancerous (69.4% vs 43.4%). Negative correlation (r=-0.255, p<0.05) and 

decrease (p=0.07) with the tumour grade was found for 25-hydroxyvitamin-D. Similar relationships were detected 

for free and total testosterone (p=0.08) and free androgen index (r=-0.262, p<0.05). Risk stratification revealed a 

decrease in 25-hydroxyvitamin-D (p<0.05) and vitamin-D binding protein (ns), while sex-hormone-binding protein 

(p<0.01) and prostate specific antigen/total testosterone ratio (p<0.05) were increased. Negative correlation 

between 25-hydroxyvitamin-D (r=-0.21, p=0.05) and free androgen index (r=-0.23, p<0.05) with the risk was 

detected. ROC curve analysis revealed that among tested steroids 25-hydroxyvitamin-D exhibited highest area 

under curve (AUC 0.69, p<0.001). Multifactorial regression analysis indicated prostate specific antigen (β=0.49, 

p<0.0001) and 25-hydroxyvitamin-D (β=-0.24, p<0.04) as statistically significant variables related to tumour 

grade. Conclusion: It might be hypothesized that prostate cancer is associated with disturbances in steroid 

metabolism. Development of steroid constellations, focused on vitamin-D, could be helpful for the assessment of 

disease progression and aggressiveness. 

 

KEYWORDS: vitamin D, androgens, prostate disease. 
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85 years), with clinical suspicion for PCa, evoked by 

elevated serum prostate specific antigen (PSA) and/or 

abnormal digital rectal examination, who visited the 

Urology Clinic at the University Hospital-Varna within 

January-November, 2015. Patients with acute prostatitis, 

systemic infection, cardiorespiratory failure, absolute 

contraindications for surgical treatment, and vitamin-D 

supplementation were excluded from the study. All 

patients were subjected to systemic transrectal 

ultrasound-guided tru-cut prostate biopsies (10 cores at 

least). The biopsy specimens were processed by standard 

histological and immunohistochemical examinations. All 

malignant tumours were staged by the TNM 

classification (v. 2009) and graded by the Gleason 

grading system. Information, regarding patients’ age and 

family history of PCa/BPH was collected at admission. 

 

Study design 

The biopsy results stratified the patients into two groups: 

benign (BPH) and malignant (PCa). The PCa group was 

subdivided by the risk for biochemical recurrence (BCR) 

and by the tumour’s Gleason score. Three risk groups 

(RG) were defined according to the current EAU 

guidelines criteria: low risk (RG1, n=8, 9%); 

intermediate risk (RG2, n=37, 42%); high risk group 

(RG3, n=4, 49%).
[5]

 Tumours with Gleason score <7 

were defined as low grade (Gl1, n=22, 25%), those with 

Gleason score ≥7 – high grade (Gl2, n=66, 75%). 

 

Laboratory examinations 
The tested laboratory parameters were measured only 

once at patient admission. Serum samples were collected 

and stored at -80
o
C until the time of analysis. 

 

Total testosterone (TT), free testosterone (FT), 

dehydroepiandrosterone sulphate (DHEAS), 

androstenedione (A), and sex hormone binding globulin 

(SHBG), and vitamin-D binding protein (VDBP) were 

assayed by commercial ELISA kits (IVD Demeditec 

Diagnostics GmbH, Lise-Meitner-Str. 24145 Kiel, 

Germany). All ELISA readings were done on Synergy2 

ELISA-reader (BioTek US). Free androgen index (FAI) 

was calculated as ratio TT/SHBG multiplied by 100. 

 

Vitamin-D status was evaluated by the serum levels of 

25-hydroxyvitamin-D (25OHD) measured by liquid 

chromatography with mass-selective detection (LC-

MS/MS).
[6]

 

 

PSA serum levels were measured by chemiluminescent 

immunometric assay using IMMULITE 2000 automated 

system. 

 

Statistics 
Continuous variables were analysed by one-way 

ANOVA and presented as mean ± SD. Categorical 

variables were presented as frequencies. Non-parametric 

Spearman correlation analysis was performed to evaluate 

the associations between tested parameters and clinical 

characteristics using GraphPad Prism, La Jolla, USA. 

SPSS for Windows, v.19. was used to construct linear 

regression model, equating the relationships between 

biochemical characteristics (TT/DHEAs, FT, PSA, 

25ОНD, A, PSA/TT, BMI, FAI, DHEAs, TT, age, 

season) and tumour grade (Gleason’s score). The level of 

significance was set at p<0.05. 

 

The study was approved by the local Ethics Committee, 

following the guidelines of the Declaration of Helsinki. 

Written informed consent was obtained by each patient, 

participating in the study. 

 

RESULTS 
 

The characteristics of the studied patients are given in 

Table 1.  

 

Table 1: Characteristics of the studied patients. 
 

Parameter BPH mean±SD (n) PCa mean±SD (n) p 

Age (years) 67.91±7.21 (54) 66.76±6.25 (88) ns 

BMI (kg/m
2
) 26.38±3.18 (54) 27.53±4.13 (88) ns 

25OHD (nmol/L) 56.63±21.71 (52) 42.85±18.88 (85) p<0.0001 

VDBP  304.00±82.86 (40) 303.6±79.90 (64) ns 

TT (nmol/L) 12.80±4.57 (54) 10.51±4.25 (87) p<0.01 

FT (pmol/L) 32.08±10.03 (54) 26.98±10.48 (87) p<0.01 

Androstenedione (nmol/L) 5.92±2.70 (54) 5.52±2.55 (88) ns 

DHEAS (µmol/L) 2.31±0.93 (54) 2.74±1.21 (88) p<0.05 

SHBG (nmol/L) 72.32±32.85 (39) 73.24±44.83 (74) ns 

PSA (ng/ml) 5.38±4.39 (52) 30.99±42.20 (88) p<0.0001 

TT/DHEAS 6.62±3.91 (54) 6.07±8.92 (88) ns 

PSA/TT 1.76±2.17 (52) 15.21±28.22 (87) p<0.0001 

FAI=TT/SHBG x 100 20.37±14.94 (39) 19.1±12.43 (73) ns 

Abbreviations: BPH – benign prostate hyperplasia, PCa – prostate cancer, BMI – body mass index, 25OHD – 25-

hydroxyvitamin D, VDBP – vitamin D binding protein, TT – total testosterone, FT – free testosterone, DHEAS - 

dehydroepiandrosterone, SHBG – sex-hormone binding globulin, PSA – prostate specific antigen, FAI – free androgen 

index; ns – non-significant. 
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Significant differences in PCa versus BPH group were 

found for 25OHD, TT, FT, DHEAS, PSA, and for 

PSA/TT. Vitamin-D deficiency (<50nmol/L) was more 

frequent in PCa than BPH patients – 69.4% vs 43.4%. 

Optimal vitamin-D status (25OHD>75nmol/L) was 

established in 16.9% of BPH and in only 4.7% of PCa 

patients. Among all measured androgens TT and FT 

revealed a significant decrease in the PCa group 

compared to BPH, while DHEAS was increased in PCa 

patients. The percentage of PCa patients with TT below 

accepted threshold for hypogonadism of 12nmol/L was 

higher than the percent of BPH cases (68.2% vs 44.4%, 

respectively). The FT values of PCa group were lower 

than BPH group values by 17%. No differences were 

detected in SHBG between these two groups of patients. 

 

BPH patients 

The stratification of BPH patients by the cut-off value for 

PSA (4ng/mL) revealed no changes in all tested 

parameters. When the patients were divided by the cut-

off value for 25OHD (50nmol/L), no changes were 

detected for PSA, all tested androgens, free androgen 

index, and PSA/TT ratio. 

No causal relationships were found between studied 

parameters and PSA as approved laboratory marker for 

prostate diseases. Having in mind the widely discussed 

antiproliferative effects of 25OHD, we studied its 

relationship with the tested steroids. No correlation was 

detected between the tested steroids and 25OHD. 

 

PCa patients 

As initial PSA<20ng/mL is accepted as a cut-off for bone 

metastases
 [7]

, we stratified the PCa patients into two 

groups by this cut-off value. Significant difference was 

found only for PSA/TT between these two groups 

(3.58±2.16 for PSA<20ng/mL vs 34.23±39.14 

PSA≥20ng/mL). A weak negative correlation between 

PSA and FT (Spearman r = -0.28, p=0.07) was found for 

the entire PCa group. 

 

The stratification by Gleason score ≥7 and below 7 

demonstrated a significant decrease in 25OHD, TT, FT 

and increase in PSA and PSA/TT with the tumour grade 

(Table 2).  

 

Table 2: Changes in the tested parameters according to the Gleason score. 
 

Parameter 
Gleason score <7 

mean±SD (n) 

Gleason score ≥7 

mean±SD (n) 
p 

BMI (kg/m
2
) 28.03±3.68 (21) 27.36±4.28 (64) ns 

25OHD (nmol/L) 46.23 ± 21.91 (21) 41.74 ± 17.83 (64) p=0.07 

VDBP (mg/L) 312.30 ± 56.94 (17) 298.60 ± 86.94 (47) ns 

TT (nmol/L) 11.29 ± 3.68 (21) 10.27 ± 4.42 (66) p=0.08 

FT (pmol/L) 28.67 ± 10.65 (21) 26.44 ± 10.45 (66) ns 

Androstenedione (nmol/L) 4.68 ± 2.02 (22) 5.80 ± 2.66 (66) ns 

DHEAS (µmol/L) 2.49 ± 1.04 (22) 2.82 ± 1.26 (66) ns 

SHBG (nmol/L) 74.45 ± 54.33 (18) 72.85 ± 41.88 (56) ns 

PSA (ng/ml) 15.15 ± 14.17 (22) 36.27 ± 41.83 (66) p<0.0001 

TT/DHEAS 6.54 ± 8.01 (21) 6.01 ± 9.28 (66) ns 

PSA/TT 5.04± 4.81 (21) 18.44 ± 31.66 (66) p<0.01 

FAI=TT/SHBG x 100 20.92 ± 9.29 (16) 18.58 ± 13.21 (57) ns 

Abbreviations: PCa – prostate cancer, BMI – body mass index, 25OHD – 25-hydroxyvitamin D, VDBP – vitamin D 

binding protein, TT – total testosterone, FT – free testosterone, DHEAS - dehydroepiandrosterone, SHBG – sex-

hormone binding globulin, PSA – prostate specific antigen, FAI – free androgen index; ns – non-significant. 

 

The relationships between the Gleason score and the 

tested parameters revealed a significant negative 

correlation for 25OHD (p<0.05) and FAI (p<0.05), a 

positive relationship for PSA (p<0.0001) and PSA/TT 

(p<0.0001), and a negative borderline link for TT 

(p=0.065) (Fig. 1A, B, C). 

 

 
 

Figure 1A: Correlation between Gleason score, 

25OHD and TT in the studied PCa patients. 
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Abbreviations: PCa – prostate cancer, 25OHD – 25-

hydroxyvitamin D, TT – total testosterone. Non-

parametric Spearman correlation analysis was used. 

Spearman r = - 0.26, p<0.05 for 25OHD; Spearman r = - 

0.20, p=0.06 for TT. 

 

 
 

Figure 1B: Correlation between Gleason score and 

FAI in the studied PCa patients. 

 

Abbreviations: PCa – prostate cancer, FAI – free 

androgen index. Non-parametric Spearman correlation 

analysis was used. Spearman r = - 0.26, p<0.05 for FAI. 

 
Figure 1C: Correlation between Gleason score, PSA 

and PSA/TT in the studied PCa patients. 

 

Abbreviations: PCa – prostate cancer, TT – total 

testosterone, PSA – prostate specific antigen. Non-

parametric Spearman correlation analysis was used. 

Spearman r = 0.40, p<0.0001 for PSA; Spearman r = 

0.41, p<0.0001 for PSA/TT. 

 

When the PCa patients were distributed by BCR risk, a 

decrease in 25OHD, VDBP, and TT levels was detected, 

while SHBG and PSA/TT ratio were increased with the 

risk (Table 3).  

 

Table 3: Changes in the tested parameters according to the risk of biochemical recurrence. 
 

Parameter 
RG1(low risk) 

mean±SD (n) 

RG2  (intermediate 

risk) mean±SD (n) 

RG3 (high risk) 

mean±SD (n) 
p 

BMI (kg/m
2
) 27.7±4.39 (8) 27.39±3.71 (37) 27.62±4.51 (43) ns 

25OHD (nmol/L) 40.69±19.32 (7) 47.87±18.57 (37) 38.69±18.45 (41) RG2 vs RG3 p<0.05 

VDBP (mg/L) 325.1±64.75 (5) 288.9±64.77 (32) 317.0±96.34 (27) 
RG1 vs RG2 p<0.001 

RG2 vs RG3 p<0.0001 

TT (nmol/L) 12.44±4.98 (8) 9.68±3.55 (36) 10.85±4.58 (43) RG1 vs RG2 p=0.07 

FT (pmol/L) 29.63±12.3 (8) 25.47±8.78 (36) 27.75±11.47 (43) ns 

Androstenedione (nmol/L) 5.11±1.99 (8) 5.27±2.36 (37) 5.81±2.81 (43) ns 

DHEAS (µmol/L) 2.33±0.94 (8) 2.72±1.24 (37) 2.83±1.23 (43) ns 

SHBG (nmol/L) 64.7±25.53 (6) 61.36±36.70 (31) 79.68±41.91 (36) RG2 vs RG3 p<0.01 

PSA (ng/ml) 12.02±8.34 (8) 18.78±24.17 (37) 45.03±52.69 (43) 
RG1 vs RG3 p<0.001 

RG2 vs RG3 p<0.0001 

TT/DHEAS 6.53±3.96 (8) 6.77±11.01 (36) 5.54±7.72 (43) ns 

PSA/TT 3.25±1.75 (8) 6,634±7,037(35) 22.83±36.5 (43) 
RG1 vs RG3 p<0.05 

RG2 vs RG3 p<0.01 

FAI=TT/SHBG x 100 20.09±6.98 (6) 20.99±12.72 (31) 17.30±12.87 (36) ns 

Abbreviations: PCa – prostate cancer, BMI – body mass index, 25OHD – 25-hydroxyvitamin D, VDBP – vitamin D 

binding protein, TT – total testosterone, FT – free testosterone, DHEAS - dehydroepiandrosterone, SHBG – sex-

hormone binding globulin, PSA – prostate specific antigen, FAI – free androgen index; ns – non-significant. 

 

A negative correlation between FAI (p<0.05), as well as 

between 25OHD (p=0.05) and the degree of BCR risk 

was found (Figure 2 A, B). 
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Figure 2A: Correlation between the risk for 

biochemical recurrence and FAI in the studied PCa 

patients. 

 

Abbreviations: BCR – biochemical recurrence, PCa – 

prostate cancer, FAI – free androgen index. Non-

parametric Spearman correlation analysis was used. 

Spearman r = - 0.23, p<0.05. 

 

 
Figure 2B: Correlation between the risk for 

biochemical recurrence and 25OHD in the studied 

PCa patients. 

 

Abbreviations: BCR – biochemical recurrence, PCa – 

prostate cancer, 25OHD – 25-hydroxyvitamin D. Non-

parametric Spearman correlation analysis was used. 

Spearman r = - 0.21, p=0.05. 

 

The stratification by the cut-off value 50nmol/L for 

25OHD showed significantly higher PSA levels for the 

vitamin D deficient group vs vitamin-D sufficient one 

(33.78±46.82ng/mL vs 24.34±27.99ng/mL, p<0.05). On 

the contrary, VDBP was decreased in the vitamin D 

deficient PCa patients (266.9±61.09mg/L vs 

335.3±80.64mg/L, p<0.0001). There were no significant 

changes in other tested steroids between PCa groups 

stratified by the vitamin D status. 

 

ROC curve analysis revealed that among all tested 

steroids 25OHD exhibited highest area under curve 

(AUC=0.69, p<0.001) followed by TT/DHEAs 

(AUC=0.67, p<0.001) TT and FT (AUC=0.65, p<0.05), 

and DHEAs (AUC=0.61, p<0.05). 

 

Linear regression analysis indicated two statistically 

significant variables, PSA (β=0.49, p<0.0001) and 

25OHD (β=-0.24, p<0.04) related to tumour grade. 

 

DISCUSSION 
 

There is no consensus on serum androgen levels in men 

suffering from different prostate diseases. Regarding the 

“androgen hypothesis”, high testosterone levels promote 

the PCa development and progression, while low 

testosterone could have a protective role. Recently the 

androgen hypothesis was challenged by the “saturation 

model”, stating that prostate tissue is more sensitive to 

changes in androgens at low concentrations and becomes 

indifferent to changes at high concentrations.
[3]

 It is 

considered that the most potent natural androgen 

dihydrotestosterone (DHT) could play an imminent role 

in adult prostate and is a prime suspect in uncontrolled 

proliferation and prostate enlargement.
[8] 

 

In our study the PCa patients’ data were evaluated, 

juxtaposing them to the data of the BPH patients. The 

levels of TT, FT were decreased in PCa patients in 

comparison to the BPH group. There are conflicting data 

regarding the serum levels of androgens in BPH and 

PCa. Similarly to our results, Mearini et al. established 

significantly lower testosterone levels in patients with 

PCa compared to those with BPH.
[9] 

On the contrary, 

Usoro et al. detected significantly higher testosterone 

levels in 62 PCa patients compared to 116 BPH 

patients.
[10] 

It is considered that serum FT correlates with 

the prostatic androgen environment better than TT.
[11]

 In 

our patients, FT levels were significantly lower in PCa 

than in BPH. Travis et al. also found a decreased FT in 

PCa patients vs. control subjects.
[12]

 The concentration of 

TT and FT is regulated by numerous factors. Some of 

them are DHEA and androstenedione as precursors for 

testosterone synthesis. In addition, the concentration of 

FT is tightly dependent on the availability of SHBG.
[13]

 

The affinity of androgens for binding SHBG is higher for 

DHT and lower for testosterone. It is believed that SHBG 

modulates the ratio between free, SHBG-bound and 

albumin-bound fractions, regulates steroid bioavailability 

and acts not only as a controlling factor for sex hormone 

balance, but also as an amplifier of sex steroid effects in 

general. Increased SHBG levels might be related to 

reduced bioactivity of androgens. Having in mind the 

regulatory effects of SHBG on sex steroid balance, it 

might be hypothesized that SHBG is related to the 

development of hormone-dependent tumours, including 

PCa.
[14]

 In our study, we found slight but non-significant 

increase in SHBG in PCa patients vs BPH group. The 
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same tendency was confirmed in other studies indicating 

significantly higher SHBG levels in PCa vs. 

noncancerous patients.
[15,16]

 On the contrary, others did 

not found differences in SHBG levels between PCa 

patients and controls.
[17] 

 

The androgen disbalance detected in our PCa patients 

(significantly high DHEAS, decreased TT and FT, and 

unchanged androstenedione) suggest that the activity of 

some enzymes involved in androgen metabolism in 

prostate gland might be altered. Several studies described 

three pathways for DHT generation – the active form of 

testosterone. It is considered that in prostate cancer cells 

the alternative pathways bypassing testosterone 

formation are more active than the classical pathway.
[18] 

 

Another steroid, intensively studied in relation to its 

antiproliferative effects, is the biologically active form of 

vitamin D3.
[19]

 Our study demonstrated a significant 

decrease in 25OHD values in PCa patients’ vs BPH 

group. Moreover, the vitamin-D deficiency 

(25OHD<50nmol/L) prevailed in the PCa group. 

Similarly, Choo et al. established high rate of vitamin-D 

insufficiency among patients with non-metastatic PCa 

using a cut-off value of 75nmol/L.
[20]

 On the contrary, 

others did not find any significant difference in vitamin-

D levels between subjects with, and without PCa.
[21] 

 

25OHD deficiency in our PCa patients was related to 

significantly higher PSA. The same association was 

reported also by other authors.
[22]

 It can be supposed that 

vitamin D deficient patients are more prone to prostate 

gland destruction estimated by higher levels of PSA. In 

our study, vitamin D deficiency was related to 

significantly higher VDBP levels probably due to 

compensatory mechanism in response to low 25OHD 

levels. 

 

The relationships between different androgens and 

clinical parameters evaluating the severity and 

aggressiveness of PCa are studied also by other authors. 

However, the results are still contradictory. In our study, 

a weak borderline negative correlation between FT and 

PSA was found for the entire PCa group. FAI was used 

to determine abnormal androgen status in humans and is 

an indirect indicator of FT. Our results showed a week 

negative correlation between FAI and BCR risk and 

Gleason score. Similar negative relations between serum 

FT and disease aggressiveness, evaluated by the Gleason 

score and the BCR risk, were reported by Hoffman et 

al.
[23]

 For other tested androgens, we did not find a causal 

link with the Gleason score, BCR risk and PSA. 

 

Vitamin D signalling role in androgen metabolism is 

widely discussed in the literature. It is considered that 

calcitriol induces the expression of enzymes involved in 

the metabolism and inactivation of testosterone and 

androstanediol in prostate cells.
[24]

 Other studies reported 

that calcitriol decreases the production of corticosterone, 

androstenedione, DHEA and DHEAS in human 

adrenocortical carcinoma cell line and upregulates the 

expression of 17ß-hydroxysteroid dehydrogenase type 2, 

4, and 5 in human prostate cells.
[25]

 Both DHEA and 

DHEAS are androgen precursors synthesized in the 

adrenal gland and their blood concentration is of 

significant importance for the androgen synthesis in the 

prostate cells.
[13]

 It could be hypothesized that reduced 

25OHD levels may result in disturbances in androgen 

metabolism in different prostate diseases.  

 

Studying the relationships between 25OHD and tested 

androgens, we found a significant positive correlation 

only with the FT fraction for BPH (Spearman r = 0.29, 

p<0.05) and PCa (Spearman r = 0.32, p<0.01) patients.  

 

Our results are in agreement with the data of Hofer et al, 

stating a direct stimulatory effect of calcitriol on 

testosterone production and up-regulation of 

steroidogenic enzymes expression in healthy human 

testicular cells.
[26]

 Significant increase of TT, bioactive 

T, and FT was established in clinical settings after 

vitamin D supplementation (3332 IU/d).
[27] 

 

Beside the role of vitamin D in androgen regulation, it 

controls also prostate epithelial and cancer cells growth 

via its receptor (VDR) present in these cells. The results 

of some clinical studies support the hypothesis that 

vitamin D may contribute for slowing down the PCa 

progression.
[28]

 Our results, revealing a significant 

negative correlations between 25OHD levels, Gleason 

score (Spearman r = -0.26, p<0.05), and BCR risk 

(Spearman r = -0.21, p=0.05) are in agreement with the 

data of Gilbert et al. stating that lower 25OHD 

concentrations are associated with a more aggressive 

PCa.
[29] 

 

The present study showed that 25OHD was the most 

sensitive parameter among tested steroids regarding its 

diagnostic reliability evaluated by ROC curve analysis. 

In terms of its relationship to the tumour aggressiveness, 

the linear regression demonstrates the essential role of 

vitamin D among the tested steroids. 

 

It is important to underline that one of the limitations of 

our study is that the tested steroids were analysed only at 

patients’ admission. For evaluation of the specific 

changes and causal links between the tested steroids and 

the clinical characteristics related to the malignant 

process, we used a group of age matched BPH patients. 

In this study, the androgen levels were measured by 

routine immunochemical methods and only 25OHD was 

assayed by LC-MS/MS, recommended as most relevant 

for steroid analysis. Not enough convincing interrelations 

between SHBG and vitamin D in our study were 

probably due to the smaller number of patients tested for 

SHBG. However, this study is the first one in our 

country, aiming to explore the relationship between 

different steroids, on the one hand, and the severity and 

progression of prostate diseases, on the other. 
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CONCLUSION 
 

The present study supports the hypothesis that PCa is 

frequently associated with disturbances in steroid 

metabolism. The established causal links lead to the idea 

that not a single steroid is sufficient to assess the 

progression and aggressiveness of PCa. Future research 

on steroid constellations, focusing on vitamin D, could 

be helpful for the routine clinical practice. 
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