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Chapter 8
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Letter to the editor
Dear editor
Prostate cancer (PCa) is the most frequently diagnosed cancer in men in developed countries, 

with increasing incidence and mortality rate worldwide [1,2]. The diagnosis of PCa is based on 

measurement of serum prostate specific antigen (PSA) in blood, digital rectal examination (DRE) 

and prostate biopsies. Currently, no accurate non-invasive biomarker is available to differentiate 

between benign prostate conditions such as benign prostate hyperplasia and PCa. Recently, 

the protein fibroblast growth factor 23 (FGF23) was found to play a role in PCa development and 

possible progression [3–6]. FGF23 is secreted predominantly by osteocytes and displays hormonal 

activity in regulating phosphate and vitamin D metabolism [3–5]. FGF23 exerts its function via 

the FGF receptor and the membrane-bound protein klotho [4,5]. 

Earlier studies show that FGF23 might have autocrine, paracrine and endocrine effects in  

PCa [3–7] and that FGF23 increases growth factor activity in PCa [3,4,7]. Furthermore, it was  

postulated that FGF23 stimulates proliferation of PCa cells and can increase the formation of 

bone metastases [3,4]. Recently, it was suggested that high dietary intake of phosphorus possibly 

increases the risk of aggressive PCa due to increased FGF23 production, while no association 

was seen in low risk PCa [3]. These studies all point towards a role for FGF23 in PCa diagnosis and 

prognosis. However, little information is available on the actual FGF23 concentration in plasma of 

PCa patients up to now. Therefore, the aim of this case-control study was to compare the plasma 

FGF23 concentrations in men with biopsy proven PCa to men without prostate cancer (confirmed by 

negative biopsy (BN)) and to age-matched controls. 

This study was performed with approval of the Local Medical Ethical Committee of the VU 

University Medical Center and samples were collected after signed informed consent. Three groups 

were included: (i) PCa patients (n=19), (ii) BN patients (n=7) and (iii) control men (n=17). The PCa 

group consisted of intermediate risk (Gleason-score 7, n=13) or high risk (Gleason-score 8-10, n=6) 

patients. The men in the intermediate risk group had a mean prostate volume of 42.8 cc (SD 15.4). 

Furthermore, within this group 7 patients had stage T2 and 6 patients stage T1 PCa. A mean prostate 

volume of 47.8 cc (SD 7.8) applied to the men in the high risk group which included 1 patient with stage 

T1, 1 patient with stage T2 and 4 patients with a T3 stage PCa, respectively. The BN group consisted 

of patients with normal or elevated PSA without the detection of cancerous tissue in the biopsies. 

It should be noted, that despite multiple biopsies, the presence of malignant cells in the prostate 

cannot be ruled out completely as  biopsies only provide information of the specific biopsy locations 

in the prostate. The control group consisted of a random group of males ≥55 years, without self-

reported history of prostate problems, malignant disease, use of bisphosphonates, or decreased 

kidney function and who needed a venipuncture for other reasons. PSA, FGF23, phosphate and 

creatinine concentrations were measured in serum or plasma and glomerular filtration rate (GFR) 

was calculated using the Modification of Diet in Renal Disease (MDRD) formula in all subjects. Serum 

PSA was measured using the Architect 2000 SR immunoanalyser (Abbott Diagnostics, Hoofddorp, 

the Netherlands), plasma FGF23 using a c-terminal immunoassay (Immutopics) in one run with an 

intra-assay coefficient of variation of <5 % [8], and serum phosphate and creatinine were measured 

using a Cobas 8000 modular analyser series (Roche Diagnostics, Almere, the Netherlands).
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Statistical analyses were performed with Mann-Whitney U tests, T-tests, Kruskal-Wallis tests and 

Spearman correlations and were displayed with corresponding p-values. The mean age of the total 

group (n= 43) was 67.1 (SD 6.6) years and the median GFR was 76 (IQR 68 - 90) ml/min/1.73m2. Age 

(p=0.71) and GFR (p=0.75) did not differ between the groups. Serum PSA concentrations were higher 

in the PCa group (mean 25.6 ng/mL, SD 39.7, p=0.0001), compared to the BN group (mean 8.8 ng/

mL, SD 6.1) and control group (mean 2.1 ng/mL, SD 1.5). The median phosphate concentration 

was lower in the BN group (median 0.6 mmol/L, IQR 0.6 – 0.8, p=0.0017) compared to the PCa 

group (median 0.9 mmol/L, IQR 0.8–1.0) and control group (median 1.1 mmol/L, IQR 1.0–1.2). With 

regard to phosphate, the BN group in our study had statistically lower phosphate levels, which we 

cannot explain. Since the differences between the phosphate levels were very small and the FGF23 

concentration was not significantly higher in the BN group, this measurement should be repeated  

in another study as our study contained a low number of patient in each group. The median plasma 

FGF23 concentration was 72 RU/mL (IQR 64 – 90) in the PCa group, 72 RU/mL (IQR 69 – 88) in the BN 

group and 83 RU/mL  (IQR 73 – 113) control group, respectively. Plasma FGF23 concentrations did not 

differ between the groups (Figure 1.). Also after merging the BN group and control group, the PCa 

negative and PCa group did not differ in plasma FGF23 concentrations. A negative correlation 

between plasma FGF23 and GFR was found (rho – 0.33, p=0.04, n=43), which was consistent 

throughout all three groups that were included in the study (Figure 2.).

In our study, plasma FGF23 concentrations were not increased in PCa patients, even in spite 

of inclusion of patients with high Gleason-scores. Previous research showed that PCa cells have 

higher FGF23 mRNA levels compared to normal prostate cells [4]. Furthermore, higher mRNA levels 

of FGF23 in tissues were associated with worse prognosis of PCa [6]. We observed similar plasma 

FGF23 concentrations in PCa patients compared to a recent study [9]. In that study, no control 

groups were included. Furthermore, plasma FGF23 concentrations of PCa patients were compared 

to patients with other types of cancer only and found no significant differences [9]. Therefore, 

despite indications of the relation between cellular and mRNA level that FGF23 to PCa, plasma FGF23 

was not increased in patients with PCa, other types of cancer [9], negative prostate biopsies nor 

random aged matched males. This implies that plasma FGF23 is not a promising biomarker to detect 

PCa. The higher FGF23 levels in the control group were found in presence of normal GFR and PSA 

levels in this group. As the controls were assessed anonymously, no further clinical background 

information was available which limits further elaboration on the this finding. We also showed 

a significant association between the GFR and the plasma FGF23 concentration, even in a group with 

a GFR>60 ml/min. This is in agreement with previous study that demonstrated that the kidneys filter 

FGF23 [10]. New studies investigating plasma FGF23 should therefore take into account the kidney 

function, which is strengthened by the negative correlation between FGF23 and GFR in our study. 

To conclude, our study does not show differences in plasma FGF23 concentrations between 

patients with prostate cancer, biopsy negative patients and age matched controls. Therefore, 

plasma FGF23 is not a promising biomarker for prostate cancer in vivo.  
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Figure 1. Plasma FGF23 concentrations in men with prostate cancer (PCa) (n = 19), men with a negative biopsy 

(BN) (n = 7) and control group (n = 17), no significant differences 

Figure 2. Correlation between plasma FGF23 concentrations and GFR (rho – 0.33, p = 0.04, n = 43).
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