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Controversies with  
TTh 

  

  Prostate Cancer CVD 

  BPH   Female Sexual  
Dysfunction 



Testosterone and BPH 



Testosterone and LUTS 
•   95 hypogonadal men treated 

with long-acting IM 
testosterone undecanoate 
every 3 months for 12 
months 

•   Results 
•   No significant change in prostate 

volume 
•   Significant improvement in PVR 
•   Significant improvement in IPSS 
•   Significant improvement in CRP 

Haider et al. Andrologia 2009 Feb;41(1):7-13 



International Prostate Symptom Score (IPSS) in 255 Middle-Aged 
to Elderly Men Treated with TU up to 60 mo 
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Testosterone and FSD 
•   1939: Butenandt and Ruzicka win the 

Nobel Prize for discovery and synthesis of 
testosterone 

•   1939: Researchers report that testosterone 
improved female sexual dysfunction 

•   Currently TTh for FSD is not FDA approved 
•   Dosage: 1/10 



Increase in Desire at 24 Weeks from 
Profile of Female Sexual Function 

INTIMATE SM 1 INTIMATE SM 2 

P = 0.0006 

% increase from baseline
  

29% 56% 
 
18%  49% 

Simon J Clin Endocrinol Metab 2005 
Buster Obstet Gynecol 2005 

P = 0.0006 
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% increase from baseline   

33%   74%   23%  51% 

Increases in Total Satisfying Sexual  
Activity at 24 Weeks 

P = 0.0003 

P = 0.001 

INTIMATE SM 1 INTIMATE SM 2 

Simon J Clin Endocrinol Metab 2005 
Buster Obstet Gynecol 2005 
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Testosterone and Bone Mineral 
Density in Women 

•   Thirty-four postmenopausal women were randomized 
to treatment with either:  
•   estradiol implants 50 mg or  
•   estradiol 50 mg plus testosterone 50 mg   

•   Treated for 2 years 
•   Results: 

•   BMD increased more rapidly in the estradiol plus testosterone 
treated group 
•   total body (P < 0.008),  
•   vertebral spine L1-L4 (P < 0.001)  
•   hip (P < 0.005)   

Davis et al. Maturitas, 21: 227, 1995 



•  No data to support that testosterone causes an 
increased risk of cardiovascular events in 
women  

•  No evidence to indicate that testosterone 
results in increased risk of endometrial 
cancer or ovarian cancer 

•  Strong evidence to suggest that testosterone 
supplementation does not increase the risk for 
breast cancer  
•  The addition of testosterone to estrogen therapy in 

postmenopausal women may reduce the risk of 
estrogen related breast cancer  

Khera M Sex Med Rev 2015;3:137–144. 



Testosterone and Cardiovascular 
Disease 



Aging Males and Mortality 
Low Serum T and Mortality in Male Veterans  

Survival (y) 
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Men With a Low T-Level (n = 166) 

Men With a Normal T-Level (n = 452) 

Shores M, et al. Arch Intern Med. 2006;166:1660-1665. 

Survival 
79.9% 

Survival
65.1% 



Low Testosterone and Increased 
Mortality (N >500) 

Recent 
Studies HR (95% CI) Nature Men, n Follow-Up, 

y Mortality 
Shores, 2006 1.88 (1.34–2.63) Retrospective 858 8 All-cause 

Laughlin, 2008 1.38 (1.02–1.85) Prospective 794 20 CVD  
Khaw, 2007 2.29 (1.60–3.26) Prospective 2314 of 

11,606 10 All-cause and 
CVD  

Haring, 2010 2.32 (1.38–3.89) Prospective 1954 7.2 All-cause   
2.56 (1.15-6.52) CVD 

Malkin, 2010 2.27 (1.45–3.60) Prospective 930 6.9 
All-cause in 

men with 
coronary 
disease 

Tivesten, 2009 1.65 (1.29–2.12) Prospective 3014 4.5 All-cause 
Menke, 2010 1.43 (1.09–1.87) Prospective 1114 9 All-cause 
Vikan, 2009 1.24 (1.01–1.54) Prospective 1568 11.2 All-cause 
Corona, 2010 7.1 (1.8–28.6) Prospective 1687 4.3 CVD 

HR=hazard ratio; CI=confidence interval. 



Prior to 2010 Articles Demonstrating 
Beneficial Effects of T Against CVD 

Type of Article Number of Articles 
Low levels of endogenous testosterone and increased 
mortality 

8 

Low testosterone levels and increased incidence of 
coronary artery disease  

6 

Low testosterone level correlates with increased 
severity of coronary artery disease 

4 

Low endogenous testosterone level and increased 
carotid intima-media thickness  

8 

TRT decreases obesity 6 
TRT improved cholesterol levels (meta- analysis) 3 
TRT improves glycemic control 6 
TRT decreases markers of inflammation 8 

Total studies= 49 



TRT Causes CVD 

  

  
Finkle et al  

PLoS One 2014 
Xu et al 

BMC 2013 

  Basaria et al 
NEJM 2010 

  Vigen et al 
JAMA 2013 

•   RPCT frail elderly men 
•   15 grams of testosterone 
•   CVD not an endpoint 
•   Treatment arm greater CV risks 
•   5 vs 2 major CV events (ie MI) 
•   No difference if exclude CHF 

•   No randomization or placebo 
•   2 major corrections  

•   “Absolute risk” of MI 
(19.9 vs 25.7%) vs (21 vs 10%) 
•   Exclusion of 1132 men 

•   RETRACTION 29 societies 

•   No randomization or placebo 
•   No control group or clinical info 
•   Health insurance database 
•   90 days after start testosterone 
•   Pre-prescription MI rate 3.48/1000  
      Post-prescription MI rate 4.75/1000 

•   Meta- analysis of CV events 
      in 27 PC studies of  >12 weeks 
•   Just 2 studies provided 1/3 of 
      all CV events in T treat arm 
•   If exclude 2 studies CV events 
      in T and placebo are identical 



FDA Warning 



Morgentaler et al. Mayo Clin Proc. 2014 Nov 1 

•   Low levels of Total T, bioavailable T and free T are associated 
with increased risk of mortality from all causes and CVD 
(LOE IIa) 

•   Severity of CAD is inversely correlated with serum 
concentrations of total T, bioavailable T or free T (LOE IIa) 

•   Testosterone therapy is associated with a significant reduction 
in obesity and fat mass (LOE Ib) 

•  Testosterone therapy improves time to onset of symptomatic 
angina (LOE 1b) 

•  Exercise capacity and peak oxygen consumption in men with 
symptomatic CHF as defined by New York Heart Association 
functional class II (LOE Ia) 



Germany 
Spain 
United Kingdom 

BPH, benign prostatic hyperplasia. 
Reproduced from Gooren LJ et al. Aging Male. 2007;10(4):173-181. 

Physician Concerns About the Prostate  
in 2006 

•   Multinational physician survey on testosterone therapy  
•   Most common physician concern is prostate cancer risk 

Brazil 
Saudi Arabia 
South Korea 

Concerns Rated “Very Important” 
 



Historical Basis for Concern 

  

In 1941 – Huggins & Hodges 
reported: 

1. Reducing T to castrate 
levels caused prostate 
cancer to regress 

2. Administration of 
exogenous T caused 
prostate cancer to grow 



Historical Basis for Concern 

  

In 1941 – Huggins & Hodges 
reported: 

1. Reducing T to castrate 
levels caused prostate 
cancer to regress 

2. Administration of 
exogenous T caused 
prostate cancer to grow 

(based on a single patient) 



Number of articles showing 
testosterone  therapy causes prostate 

cancer in PSA era 

None! 



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

Study No. of 
Patients 

Intervention Follow-up 
(months) 

Pre TRT 
PSA 

Post TRT 
PSA 

Pre TRT 
T 

(ng/dl) 

Post TRT T 
(ng/dl) 

Cancer 
Recurrenc

e 
Agarwal et al 10 RP 19 <0.1 <0.1 197 591 No 

Kaufman et al 7 RP 24 <0.1 <0.1 97 434 No 

Khera et al 57 RP 13 0.005 0.005 255 459 No 

Pastuszak et al 103 RP 27.5 0.004 0.007 261 460 Yes (4) 

 Pastuszak et al   98 Brachy and 
XRT 

41  0.08  0.09   209  420 Yes (6) 

Sarosdy 31 Brachy 60 n/a < 1 
  

188 489 No 

Morales et al 5 XRT 14.5 0.1-0.97 < 0.1 – 1.08  150 507 No 

Pastuszak et al 13 Brachy and 
XRT 

29.7 0.30 0.66 178 368 No 

Balbontin et al 20 Brachy 31  0.7 0.1 343 592 No 



•  Retrospective review of 103 hypogonadal men treated 
with TRT 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 

•  TRT 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 TRT group (15.3%) 
•  8 biochemical recurrences in control (non-TRT group) (53.3%) 

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

  



TRT after Prostate Cancer 
•  A total of 8 studies (abstracts + manuscripts) 

thus far have provided information on TRT 
after treatment for prostate cancer (RP, 
brachytherapy, EBRT)   
•   Total of 484 patients treated with testosterone after 

prostate cancer 
•  Only 10 men, or  roughly 2% of men, were 

noted to have a biochemical recurrence 
•  Recurrence rate is less than published series in 

favorable groups²  
•  TRT protective? 

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



TRT 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 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) 

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



•  Retrospective study of 13 men who elected 
surveillance of prostate cancer and received 
testosterone therapy for minimum of 6 
months and followed for 24 months 

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

biopsies 
 

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

  



Conclusion 
•  TTh has been shown to improve BPH and LUTS 
•  TTh can safely be administered to women suffering 

from FSD 
•  Low serum testosterone has been associated with an 

increased risk of MI and CV risk factors  
•  There is no convincing data to support that TTh 

causes prostate cancer 



Thank you for your attention 



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) 
•   2mg testosterone pellet (n=44) 
•   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 

Baylor College of Medicine 
Laboratory for Andrology Research 
McNair Medical Institute 
 









Tumor Development Rate 

Baylor College of Medicine 
Laboratory for Andrology Research 
McNair Medical Institute 


