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• 1941 – 21 patients with advanced 
Prostate Cancer (PC) underwent 
castration with dramatic 
improvement!  

• 1966 – Nobel Prize in Medicine  
• Origin of the Truth/Myth – 

Testosterone causes Prostate 
Cancer. 

Prostate Cancer and Testosterone 

Charles Huggins 



Introduction & Objective 
• Historically, treating low serum testosterone in men with PC has been 

“contra-indicated” due to fear of exacerbating the disease.  

• Recent studies, however, have reported that testosterone replacement 

therapy (TRT) in men with low risk PC has not resulted in exacerbation. 

• Objective: Observational Study of Serum T levels to Evaluate: 

• 1. If Total and/or Free Testosterone (cFT) impact PC aggressiveness 

and progression.  

• 2. Assess the benefits and risks of TRT in men (PC low risk) following 

RARP with sexual dysfunction or low T symptoms.  
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• December 2009 to June 2018, 850 patients underwent RARP for primary treatment of 

localized prostate cancer  

• Prospective collection of total testosterone (TT), sex hormone binding globulin 

(SHBG), and calculated free testosterone (cFT).  

• 152 / 850 (18.2%) were prescribed testosterone replacement therapy (TRT) if:  
• Pathologically-confirmed low and intermediate risk cancer  

• Undetectable PSA levels (PSA<0.05)  

• Low baseline and/or 3-month postoperative cFT levels < 5.7ng/dL, or  

• Reduced erectile function recovery  

 

Methods – Study Population 



• TT was stable over the decades!  
• SHBG rose! 
• cFT dropped ~ 50% from 40-80 yrs 

Men with Prostate Cancer 
Testosterone and Age 

Age 
Age 
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Men age 40 – 60: FT had very 
little impact on IIEF-5 scores 

Whereas men 61 – 80: each ng 
drop of FT reduced IIEF-5 

scores 30%  

Impact of FT on Sexual Function  
prior to RARP 



Preop cFT vs Postop Sexual fxn 
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TRT and postop Sexual Function Recovery  
Compared to Controls 



Pathological and BCR Outcomes 
• Primary outcome: impact of low cFT on pGG, p-stage, and BCR.  

• 830 consecutive patients underwent RARP, with prospectively-drawn total 

testosterone (TT), sex hormone binding globulin (SHBG), and calculated free 

testosterone (cFT) preop and 3 months postop. 

• Secondary outcome: impact of TRT on BCR and time to-BCR 

• Study Group: A subset of 152 Hypogonadal men with low-risk PC and 

undetectable PSAs were placed TRT.   

• Control Group: 419 matched controls risk based 1st on p-GG and 2nd p-

Stage. Secondary adjusted analysis based on cFT levels. 



Low cFT on GGG, p-stage 

 

• Prevalence of high-risk, high-volume disease was significantly higher for 

patients with cFT in the lowest quartile, when compared to those in the 

highest quartile.  
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Preop cFT vs BCR 



UCI Prostate cancer study 2009-2019: 
Testosterone Replacement and 

Recurrence (N=571) 

TRT exerted a protective 
effect with a 53% 

reduction in  BCR at a 
median 3.1 years.  

53%  



Testosterone Replacement and 
Recurrence (N=571) 

For men who did 
recur, TRT delayed 

disease progression 
by 1.5 years.  

1.5 years 



Testosterone and Prostate Cancer:  
A Tale of Two Cities and Separating 

Myth from Reality  
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1. TRT had more favorable-risk prostate cancer (OR, 1.35; 95% CI, 1.16 to 1.56) and a lower risk of aggressive prostate 
cancer (OR, 0.50; 95% CI, 0.37 to 0.67). 

33% reduced association of PCa after comparing the highest category (>12) of 
TTh injections with the lowest (1-2 injections) category (HR = 0.67, 95% CI: 0.54-
0.82).  
 
Increased use of TTh was inversely associated with PCa and this remained 
significant only among nondiabetics. 



Interrelationship between Testosterone, Testosterone Deficiency, 
Metabolic Syndrome and Late PC Androgen Receptor Influences. 
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EMERGING ROLE OF TOTAL AND FREE 
TESTOSTERONE IN PROSTATE CANCER? 

• 1 “Low testosterone” is not accurately determined 
by Total Testosterone!   

• 2  Sex Hormone Binding Globulin and the 
calculated “Free Testosterone” appears to drive 
the critical impact of “Testosterone” in CaP.  

• 3  Low FT in men with normal sexual function 
(IIEF-5: 22-25) reduces recovery of sexual function 
following RARP regardless of good nerve sparing 
surgery.  
 
 
 
 



Conclusion 
• Low cFT contributes to high-risk PC via increased GGG, p-stage, and 

likelihood of recurrence.  

• Men with low cFT benefit oncologically with TRT – via a 53% reduction in 

BCR and a 1.5-year delay in “time to BCR”.  

• These results argue the previous notions that high testosterone furthers 

PC progression and suggests the need for prospective studies assessing 

benefit of TRT in PC patients.  




