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                    Abstract
Objective
This study investigated relationships between total prostate-specific antigen (tPSA), free prostate-specific antigen (fPSA), and prostate volume (PV) in Chinese men with biopsy-proven BPH, and analyzed whether fPSA performed better than tPSA at estimating thresholds of PV.
Materials and methods
From 2003 to 2008, a total of 286 patients with a PSA less than 10 ng/ml and biopsy proven benign prostatic hyperplasia were included in this study. The relationships between age, PV, tPSA, and fPSA were analyzed using the Pearson correlation coefficient (r). Receiver-operating characteristic (ROC) curves were constructed to evaluate and compare the ability of serum tPSA and fPSA to estimate thresholds of PV in men with biopsy-proven BPH.
Results
Among relationships between tPSA, fPSA, age, and PV, the highest correlation was found between fPSA and PV (r = 0.456, P < 0.001); the correlation coefficient was much lower between tPSA and PV (r = 0.278, P < 0.001). The ROC curves revealed that the performance of fPSA at predicting threshold prostate sizes (30, 40, and 50 ml) showed areas under the curve (AUC) ranging from 0.72 to 0.75, denoting better discrimination of PV than that achieved by use of tPSA.
Conclusion
Although tPSA significantly correlated with PV in Chinese men with biopsy-proven BPH, the correlation between fPSA and PV was much stronger, and fPSA performed significantly better than tPSA at predicting thresholds of PV. fPSA may be used to estimate PV and could be a useful tool in making therapeutic decisions in Chinese men with BPH.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Value of serum free prostate-specific antigen density in the diagnosis of prostate cancer
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 July 2023
                                    

                                

                                Bing-Zi Zou, Hong Wen, … Meng-Ting Zhou

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Prostate health index (PHI) as an accurate prostate cancer predictor
                                        
                                    

                                    
                                        Article
                                        
                                         19 May 2023
                                    

                                

                                Y. M. Yáñez-Castillo, M. T. Melgarejo-Segura, … M. Arrabal-Martín

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Developing a new score system for patients with PSA ranging from 4 to 20 ng/mL to improve the accuracy of PCa detection
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 September 2016
                                    

                                

                                Yuxiao Zheng, Yuan Huang, … Zengjun Wang

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Walsh PC (1984) Human benign prostatic hyperplasia: etiological considerations. Prog Clin Biol Res 145:1–25
CAS 
    PubMed 
    
                    Google Scholar 
                

	Boyle P, Gould AL, Roehrborn CG (1996) Prostate volume predicts outcome of treatment of benign prostatic hyperplasia with finasteride: meta-analysis of randomized clinical trials. Urology 48(3):398–405. doi:10.1016/S0090-4295(96)00353-6
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Jacobsen SJ, Jacobson DJ, Girman CJ, Roberts RO, Rhodes T, Guess HA et al (1997) Natural history of prostatism: risk factors for acute urinary retention. J Urol 158(2):481–487. doi:10.1016/S0022-5347(01)64508-7
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Roehrborn CG, McConnell JD, Lieber M, Kaplan S, Geller J, Malek GH et al (1999) Serum prostate-specific antigen concentration is a powerful predictor of acute urinary retention and need for surgery in men with clinical benign prostatic hyperplasia. PLESS Study Group. Urology 53(3):473–480. doi:10.1016/S0090-4295(98)00654-2
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Bosch JL, Bohnen AM, Groeneveld FP, Bernsen R (2005) Validity of three calliper-based transrectal ultrasound methods and digital rectal examination in the estimation of prostate volume and its changes with age: the Krimpen study. Prostate 62(4):353–363. doi:10.1002/pros.20144
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Roehrborn CG, Boyle P, Gould AL, Waldstreicher J (1999) Serum prostate-specific antigen as a predictor of prostate volume in men with benign prostatic hyperplasia. Urology 53(3):581–589. doi:10.1016/S0090-4295(98)00655-4
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hochberg DA, Armenakas NA, Fracchia JA (2000) Relationship of prostate-specific antigen and prostate volume in patients with biopsy proven benign prostatic hyperplasia. Prostate 45(4):315–319. doi:10.1002/1097-0045(20001201)45:4<315::AID-PROS5>3.0.CO;2-2
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Wang MC, Valenzuela LA, Murphy GP, Chu TM (1979) Purification of a human prostate specific antigen. Invest Urol 17(2):159–163
CAS 
    PubMed 
    
                    Google Scholar 
                

	Gupta A, Aragaki C, Gotoh M, Masumori N, Ohshima S, Tsukamoto T et al (2005) Relationship between prostate specific antigen and indexes of prostate volume in Japanese men. J Urol 173(2):503–506. doi:10.1097/01.ju.0000148907.92910.4d
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Chang YL, Lin AT, Chen KK, Chang YH, Wu HH, Kuo JY et al (2006) Correlation between serum prostate specific antigen and prostate volume in Taiwanese men with biopsy proven benign prostatic hyperplasia. J Urol 176(1):196–199. doi:10.1016/S0022-5347(06)00568-4
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Lee SE, Chung JS, Han BK, Moon KH, Hwang SI, Lee HJ et al (2008) Relationship of prostate-specific antigen and prostate volume in Korean men with biopsy-proven benign prostatic hyperplasia. Urology 71(3):395–398. doi:10.1016/j.urology.2007.10.019
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Furuya Y, Ohta S, Sato N, Kotake T, Masai M (2001) Prostate-specific antigen, prostate volume and transition zone volume in Japanese patients with histologically proven benign prostatic hyperplasia. Int Urol Nephrol 33(4):645–648. doi:10.1023/A:1020539404686
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Di Silverio F, Sciarra A, D’Eramo G, Casale P, Loreto A, Seccareccia F (1998) Relationship among age, prostate-specific antigen, and prostate volume in men with lower urinary tract symptoms (LUTS) and in different groups of men with and without benign and malignant prostate diseases. Prostate 36(1):1–7. doi:10.1002/(SICI)1097-0045(19980615)36:1<1::AID-PROS1>3.0.CO;2-M
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Lepor H, Shapiro E, Wang B, Liang YC (1996) Comparison of the cellular composition of benign prostatic hyperplasia in Chinese and Caucasian-American men. Urology 47(1):38–42. doi:10.1016/S0090-4295(99)80379-3
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Yu EY, Siegal JA, Meyer GE, Ji XR, Ni XZ, Brawer MK (1997) Histologic differences in benign prostate hyperplasia between Chinese and American men. Prostate 31(3):175–179. doi:10.1002/(SICI)1097-0045(19970515)31:3<175::AID-PROS5>3.0.CO;2-K
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Aoki Y, Arai Y, Maeda H, Okubo K, Shinohara K (2001) Racial differences in cellular composition of benign prostatic hyperplasia. Prostate 49(4):243–250. doi:10.1002/pros.10019
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Morote J, Encabo G, López M, de Torres IM (2000) Prediction of prostate volume based on total and free serum prostate-specific antigen: is it reliable? Eur Urol 38(1):91–95. doi:10.1159/000020258
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Canto EI, Singh H, Shariat SF, Lamb DJ, Mikolajczyk SD, Linton HJ et al (2000) Serum BPSA outperforms both total PSA and free PSA as a predictor of prostatic enlargement in men without prostate cancer. Urology 63(5):905–910. doi:10.1016/j.urology.2003.12.037
                        
Article 
    
                    Google Scholar 
                


Download references




Acknowledgments
This study was supported by grants from the National Key Technologies R&D Program of China (Grant No. 2006BAI02B00). We sincerely thank Dr Marjolein Hemelt for helpful discussion and critical reading of our manuscript.


Author information
Authors and Affiliations
	Department of Urology, The First Affiliated Hospital, School of Medicine, Zhejiang University, 310003, Hangzhou, Zhejiang Province, China
Qiqi Mao, Xiangyi Zheng, Xiaolong Jia, Yuyong Wang, Jie Qin, Kai Yang, Yu Bai & Liping Xie


Authors	Qiqi MaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xiangyi ZhengView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xiaolong JiaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yuyong WangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jie QinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kai YangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yu BaiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Liping XieView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Liping Xie.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Mao, Q., Zheng, X., Jia, X. et al. Relationships between total/free prostate-specific antigen and prostate volume in Chinese men with biopsy-proven benign prostatic hyperplasia.
                    Int Urol Nephrol 41, 761–766 (2009). https://doi.org/10.1007/s11255-009-9533-1
Download citation
	Received: 21 October 2008

	Accepted: 15 January 2009

	Published: 18 February 2009

	Issue Date: December 2009

	DOI: https://doi.org/10.1007/s11255-009-9533-1


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	China
	Prostate
	Prostatic hyperplasia
	Prostate specific antigen








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.205.172.146
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    