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1. Background 
The accuracy of prostate cancer (PC) clinical staging prior to 

radical treatment  is an actual problem.  The aim of our study 
was to develop a new mathematical algorithm for PC staging 
based on a set of laboratory and clinical data. 

2. Methods 
The design of our study has been conducted in accordance 

with the principles of the Declaration of Helsinki of World 
Medical Association. During 2008-2015, 337 PC patients who 
underwent radical prostatectomy (RPE) were included in the 
retrospective study. The average age of the patients was 62,7 ± 
0,4 years. All patients were characterized by TNM and pTNM 
(Table 1), and by Gleason grading before and after RPE (Table 2).  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Based on pTNM and morphological Gleason (p Gleason) 
grading PC were divided into indolent (pT2 and Gleason <7, 
n=124) and aggressive (pT3 and/or Gleason ≥7, n=213). 

Serum levels of total prostate-specific antigen (tPSA, < 30.0 
ng/ml), free PSA (fPSA), [-2]pPSA were measured on Beckman 
Coulter Access 2 Analyzer using Hybritech calibration, with 
calculation of Prostate health index (Phi). 

3. Results (continued) 
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2. Methods (continued) 
The algorithm APhiGT was developed by using logistic 

regression method (Figure 1). 
 
Figure 1. Plan of multiparameter algorithm APhiGT. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Analysis was performed for tPSA, Phi and APhiGT with 
sensitivity, specificity and AUC calculation. 

 

3. Results (continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Results 
ROC-analysis showed the advantage of the APhiGT algorithm 

in front of Phi and tPSA in the binary separation of patients into 
pTNM and p Gleason risk groups (Table 3), as well as in the 
separation of clinical insignificant (indolent) and significant 
(aggressive) PC (Table 4) in general tPSA range ≤ 30 ng/ml, and in 
narrow target tPSA range 2,5-10,0 ng/ml (Figure 2). 

For the APhiGT algorithm, decisive rules have been 
developed. With APhiGT <3,4, we can predict pT2 and p Gleason 
<7. With APhiGT >5,0 – pT3 and/or p Gleason ≥7. Interval APhiGT 
3,4-5,0 is a gray zone, the probability of aggressive PC increases 
with elevation of APhiGT. 
 

4. Conclusions 
These results show the high diagnostic potential of  
APhiGT algoritm for prostate cancer staging before treatment. 
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Table 1. Patients’ characteristics (TNM staging) 

Table 2. Patients’ characteristics (Gleason grading) 

Figure 1. Plan of multiparameter algorithm APhiGT 

APhiGT is calculated by the formula:  

APhiGT = 0,025 * A + 0,01 * Phi + G + 0,6 * T 

Table 3. Results of ROC-analysis for comparison  
of clinical groups (tPSA range ≤ 30 ng/ml) 

Table 4. Results of ROC-analysis for comparison  
of PC aggressiveness 

Figure 2. ROC-Curves for comparison of PC aggressiveness 
and Gleason score (tPSA range 2,5-10,0 ng/ml). 


