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Should hypogonadal patients 
following focal therapy be treated 
any differently than those patients 
being treated with other prostate 

cancer therapies?



Millar et al Can Urol Assoc J. 2016 May-Jun;10(5-6):181-184.



Incidence of Prostate Cancer in Men 
on TTh

• Prostate cancer rate in over 7 published TTh trials 
was similar  to screening trials of general population1

• Meta-analysis of 19 placebo-controlled testosterone 
therapy studies in men with low or low-normal 
testosterone ²
• Comparison of men treated with testosterone vs placebo 

revealed no difference in:

–PCa incidence  

–Change in PSA

–Urinary symptom scores

¹ Hsing AW Epidemiol Rev 2001
² Calof OM, et al. J Gerontol A Bio Sci Med Sci. 2005;60(11):1451-1457



Testosterone treatment is not associated with increased 
risk of prostate cancer or worsening of lower urinary 

tract symptoms: prostate health outcomes in the 
Registry of Hypogonadism in Men

• The Registry of Hypogonadism in Men (RHYME) registry of 
treated and untreated hypogonadal men (n = 999)
• 750 (75%) initiated TRT
• Mean testosterone levels increased from 8.3 to 15.4 nmol/L in 

treated men, compared  to 9.4 to 11.3 nmol/L in untreated 
men 
• 55 prostate biopsies performed for suspected prostate cancer
• Proportion of positive biopsies was nearly identical in men on 

TRT (37.5%) compared to those not on TRT (37.0%) 
• There were no differences in PSA levels, total IPSS, or the 

IPSS obstructive sub-scale score by TRT status

Debruyne et al BJU Int.2017 Feb;119(2):216-224



Kaplan et al Eur Urol. 2016 May;69(5):894-903



Testosterone Replacement Therapy
After Brachytherapy

• 31 men started TTh for a median of 2 years 
after brachytherapy
• Patients received TTh for a median 4.5 years   
• Follow-up ranged 1.5 to 9.0 years (median, 5 

years)
• Testosterone rose from 188 ng/dl to 498 ng/dl
• No patient stopped TTh because of cancer 

recurrence or demonstrated cancer 
progression

Sarosdy A, Cancer, 2006.



Testosterone Replacement Therapy 
after External Beam Radiotherapy 

• Five hypogonadal men  treated with TTh
after EBRT

• Follow-up of 14.5 months
• Testosterone levels significantly increased
• One patient had a transient increase in PSA, but 

none had levels >1.5 ng/ml

• Thirteen hypogonadal men treated with 
TTh after EBRT or brachytherapy²

• Follow-up 29.7 months
• Significant increase in testosterone levels
• No significant increases in PSA or CaP recurrences

¹Morales et al. BJU 2008; 103: 62
² Pastuszak et al Int J Impot Res 2013 Jan;25(1):24-8.



T Therapy after Brachytherapy
• T therapy after brachy
• N=20
• Gleason <6: 16 men
• Gleason 3+4: 3 men
• Gleason 4+4: 1 man
• Median f/u 31 mo (12-41 

mo)
• SHIM increased 16 to 22 

(p=0.002)
• No PCa recurrences

Balbontin et al, BJUI 2014



• 98  hypogonadal men treated with TTh after XRT or 
brachytherapy
• Gleason  5 (3.1%), 6 (44.9%), 7 (28.6%), 8 (7.1%) and 

9 (4.1%)
• Median follow-up 40.8 months
• Results

• T increased from 209 ng/dl to 420 ng/dl
• PSA change from 0.08 ng/ml to 0.09 ng/ml 
• Among high risk patients, PSA increased from 0.10ng/dl to 0.36ng/dl  
• Six (6.1%) men met criteria for biochemical recurrence

Pastuszak et al. J Urol. 2015 Nov;194(5):1271-6



Testosterone After Radical 
Prostatectomy

Study
No. of 

Patients
Follow-up
(months)

Pre TRT
PSA

Post TRT
PSA Pre T Post T

Agarwal et al 10 19 <0.1 <0.1 197 591

Kaufman et al 7 24 <0.1 <0.1 97 434

Khera et al 57 17 0.005 0.005 275 440

Pastuszak et al 103 27.5 0.004
(median)

0.007*
(median)

261 460

Agarwal J Urol 2005.
Kaufman et al J Urol 2004.
Khera et al JSM 2009
Pastuskaz et al J Urol 2013

* 4 PSA recurrences



• Retrospective review of 103 hypogonadal men treated 
with TTh after RP between 2003-2011 and 49 eugonadal
controls having undergone RP treated during this time
• High Risk CaP - post-surgical pathology with one or more of the

following: 1) Gleason score ≥8, 2) positive surgical margins, or 3)
positive lymph nodes

• TTh Group - 77 men with low/intermediate risk CaP (non-high
risk) and 26 with high-risk CaP

• Control Group – 34 men non-high risk and 15 men high-risk CaP

• Results:
• 12 biochemical recurrences ONLY in high risk patients after 36

months
• 4 biochemical recurrence in TTh group (15.3%)
• 8 biochemical recurrences in control (non-TTh group) (53.3%)

Pastuszak et al  J Urol. 2013 Aug;190(2):639-44



TTh after Prostate Cancer
• A total of 9 published studies thus far have 

provided information on TTh after treatment 
for prostate cancer (RP, brachytherapy, EBRT)  
• Total of 346 patients given TTh after treatment for 

their prostate cancer 

• Only 10 men, or  2.8 % of men, were noted to 
have a biochemical recurrence

• Recurrence rate is less than published series in 
favorable groups²

• TTh protective?

¹Morgentaler J Urol 2009; 181:972      
²van Oort et al. Urol Oncol 2008 Epub



TTh and Prostate Cancer Cell 
Suppression

• Hatzoglou et al- membrane androgen receptor 
activation induced apoptotic regression of 
human prostate cancer cells in vitro and in 
vivo¹

• Sonnenschein et al. - androgens were able to 
trigger an inhibition of prostate cancer cell 
proliferation at higher concentration²

• Chuu et al. - androgens caused growth 
suppression and then reversion of androgen 
independent tumors to an androgen dependent 
tumors³

¹ Hatzoglou et al J Clin Endocrinol Metab 2005, 90:893-903
²Sonnenschein et al. Cancer Res 1989, 49:3474-81
³Chcuu et al Cancer Res 2005, 65:2082-4





• 14 patients with CRPC
• TE 400mg IM q month for 3 months
• Castrating therapy continued to suppress endogenous 

testosterone production, allowing for rapid cycling 
from supraphysiologic to near-castrate serum 
testosterone levels = bipolar androgen therapy (BAT)
• BAT was well tolerated and resulted in high rates of 

PSA (7 of 14 evaluable patients) and radiographic 
responses (5 of 10 evaluable patients)

Sci Transl Med.2015 Jan 7;7(269):



Bipolar Androgen Therapy for Men With 
Androgen Ablation Naïve Prostate Cancer: 
Results From the Phase II BATMAN Study
• 29 asymptomatic hormone sensitive (HS) 

prostate cancer patients 
• Low metastatic burden
• Non-metastatic with biochemical recurrence

• 6 mo ADT followed by 400mg TC IM every 4 
weeks for 3 months
• 59% of men had PSA < 4ng/dl after 18 mo

(primary endpoint)
• Significant improvements noted in SF-36 and 

IIEF 
Schweizer et al Prostate. 2016 Sep;76(13):1218-26



TRT and Prostate Cancer Cell 
Suppression

• Prostate cancer 
LNCaP cells were 
treated with various 
levels of testosterone 
(T) (0 to 16ng/ml)
• 8-12K cells were 

seeded in triplets, T 
treatment for 10 
days
• The growth rate of 

prostate cancer cells 
was assessed

Song W, Khera M: AJA 2014 Epub



LNCaP and MDA Pca 2b Cells 
Treated with Testosterone 

Song W, Khera M: AJA 2014 Epub



Testosterone and Prostate Cancer: 
In-vivo Experiments

• Male nude mice divided into 4 categories
• Normal control (n=45)
• Orchiectomy (n=44)
• Orchiectomy + 2mg testosterone pellet (n=44)
• Orchiectomy + 5mg testosterone pellet (n=44)

• 5 million LNCaP cells injected s.c. one week 
post surgery
• Mice followed for 84 days
• Serum testosterone and tumor size assessed

Song et al, BCM Cancer, accepted for publication August 2017









Tumor Development Rate

Baylor College of Medicine
Laboratory for Andrology Research
McNair Medical Institute



Current Clinical Trial: 
NCT00848497

• FDA approved
• Randomized placebo controlled trial 
• TRT in hypogonadal men starting 3 months after radical 

prostatectomy
• Inclusion Criteria:
• Must have undergone a bilateral nerve sparing radical prostatectomy. 
• Nadir PSA values should be less than 0.01 ng/ml on two consecutive 

occasions separated by 4 weeks at the start of treatment. 
• Exclusion Criteria:
• Testosterone level greater than 300 ng/ dl 
• Pre-operative SHIM score less than 17.   
• Positive surgical margins or evidence of residual prostate cancer. 
• Clinically suspected advanced disease or actual evidence of metastatic 

prostate cancer. 
• Primary Gleason Grade greater than 3 or secondary Gleason Grade 

greater than 4 in the final pathologic specimen will be excluded.  

http://clinicaltrials.gov/ct2/show/NCT00848497



Khera et al. Eur Urol. 2014 Jan;65(1):115-23



Risk of Occult Prostate Cancer?



•Retrospective study of 13 men who elected 
surveillance of prostate cancer and received 
testosterone therapy for minimum of 6 
months 
• 12 men had Gleason grade 6 at initial biopsy, 

and 1 had Gleason 7 (3+4) 
•Mean duration of testosterone therapy after 

diagnosis of prostate cancer was 23.5 months 
(range, 9-43 mo)

Morgentaler A et al. J Urol. 2011;185(4):1256-1260.



Testosterone Therapy With 
Untreated Prostate Cancer: Results
• No significant change in PSA  
• Initial: 5.5±6.4 ng/mL (range, 0.6-24.1 ng/mL)
• Most recent: 3.7±2.6 ng/mL (P=.29) 

• No change in prostate volume
• Initial: 45.6±14.5 mL
• Most recent: 52.4±19.8 mL (P=.11)

• No cancer progression seen in any individual
• No cancer dentified in 54% of follow-up 

biopsies

PSA, prostate-specific antigen.
Morgentaler A et al. J Urol. 2011;185(4):1256-1260.



• 28 hypogonadal men on AS and TTh for at least 6 months
• Control: 96 hypogonadal men on AS and not receiving TTh
• Follow-up 38.9 and 42.4 months T and non-T group, respectively
• Non-T group (n=96): All men with GL 3+3
• 43 (44.7%) developed biopsy progression, including 9 men (9.38%) with upgrading 

to Gleason 7 (3 + 4)

• T group (n=28): 22 men with GL 3+3 and 6 men with GL 3+4
• GL 3+3: 7 (31.8%) men developed biopsy progression including 3 men (13.6%) 

who developed Gleason 3 + 4 PCa
• GL 3+4:  2 (33.3%) men developed an increase in tumor volume, and none 

developed:upgrading beyond Gleason 3 + 4

• Conclusion: No difference in prostate cancer progression in men on AS 
receiving T and not receiving T

Kacker et al  Asian J Androl. 2016 Jan-Feb;18(1):16-20.



TRT Following Radical 
Prostatectomy

SafetyEfficacy



Androgens

Androgens and Erectile Function

Veno-occlusive
Erectile Function

Penile Nerve
Function

Nitric Oxide
Synthase

Phosphodiesterase
Type 5 Activity

Traish et al Endocrinology1999; 140:1861



Androgens and Cavernosal 
Smooth Muscle

• Animals were treated for 7 days with vehicle alone, 
testosterone, or estradiol one week after bilateral 
orchiectomy

• Intact control animals received vehicle only
• Smooth muscle content was assessed by Masson’s 

trichrome staining and computer-assisted
histomorphometry

Traish et al  Endocrinology 1999; 140:1861



Traish et al Endocrinology1999; 140:1861

C= control, V= castrate, T= castrate+ testosterone, E= castrate +estradiol   

Results



The Focus of Erectile Preservation 
Following Radical Prostatectomy

Nerves

Trabecular
Smooth Muscle  

Endothelium



Traish et al. J Androl. 2005: 26:242.

The Focus of Erectile Preservation 
Following Radical Prostatectomy



Conclusion
• There is currently no convincing evidence that TRT 

promotes the initiation of prostate cancer in 
hypogonadal men
• Hypogonadal men receiving TRT after history of 

prostate cancer appear to have low recurrence rates 
of prostate cancer and may be considered in men 
with a history of focal therapy
• A large randomized placebo controlled trial assessing 

the effects of TRT on prostate cancer is needed
• Androgens may play a key role in recovery of erectile 

function following radical prostatectomy


