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Introduction: The relationship between Testosterone Replacement Therapy (TRT) and 
prostate cancer remains controversial. Most TRT studies show no change in prostate 
specific antigen (PSA) but some men do have PSA rise or develop an abnormal digi-
tal rectal exam (aDRE). Our objective was to examine the biopsy results of men with 
symptomatic hypogonadism before or during therapy.
Materials and Methods: Data was extracted from our medical record on men with hy-
pogonadism who had a prostate biopsy within the past 4 years done by 3 Urologists 
with guideline driven practice patterns.
Results: 96 men were identified. Mean age at biopsy was 63 (range 40-85) and median 
PSA was 3.78ng/dL (0.5-662). Of the 61 men not on TRT, median PSA was 4.34 (0.5 
to 662) and mean total testosterone 254 (191-341). There were 29 (47.5%) prostate 
cancers found (6 Gleason score 6, 13 Gleason score 7, 10 Gleason score 8 or 9). Of the 
35 men on TRT, median PSA was 3.27 (0.5 to 13.7). The %PSA increase ranged from 
2 to 251% (mean 93.5%). Mean total testosterone was 383 (146-792). Of the 14 men 
treated < 2 years, none had cancer. Of the 21 men treated 2 or more years 5 had cancer 
(2 Gleason score 6, 3 Gleason score 7).
Conclusions: Men with hypogonadism and a clinical indication for biopsy often have 
prostate cancer, many high grade. No men with an initial PSA rise on TRT had cancer. 
Men on long term TRT should be monitored with PSA and DRE per guidelines.
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InTRODuCTIOn

The interaction between Testosterone 
Replacement Therapy (TRT), hypogonadism and 
prostate cancer remains controversial. While 
prostate cancer has remained a contraindication 
in the package insert of TRT formulations, an 
emerging body of evidence suggests that TRT 
does not increase the risk of developing prostate 
cancer (1), is safe following therapy for prostate 
cancer (2) and may be safe during active sur-
veillance of prostate cancer (3). Current guide-

lines recommend measuring testosterone prior 
to starting TRT and age appropriate monitoring 
of Prostate Specific Antigen (PSA) and digital 
rectal exam before and during therapy (4). Ane-
cdotal evidence so far in North America is that 
these guideline recommendations are often not 
followed (5).

In studies of TRT, mean PSA usually 
remains stable (6) or rises slightly (7). 
Nevertheless, individual patients may have a 
significant jump in PSA after starting TRT which 
is concerning for prostate cancer and often 
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prompts a prostate biopsy. We have not found 
any published studies to date that address how 
often these patients are found to actually have 
prostate cancer in this clinical scenario.

AIM

To study the results of prostate biopsy in 
men with a diagnosis of hypogonadism, compa-
ring the outcomes both prior to and after star-
ting TRT, with an emphasis on men whose PSA 
rapidly rises following initiation of therapy.

MATERIALs AnD METhODs

Under an Institutional Review Board ap-
proved protocol we retrospectively extracted data 
from the Cleveland Clinic electronic medical re-
cord of patients with a prostate biopsy done be-
tween 2010 to 2014 with a concurrent clinical 
diagnosis of hypogonadism (CPT 257.2). We focu-
sed on patients cared for by three urologists spe-
cialized in the evaluation and treatment of men 
with low testosterone and who all follow common 
clinical guidelines for diagnosis, treatment and 
monitoring (4). Initially 125 men were identified. 
Following individual chart review 29 men were 
excluded for reasons such as prior prostate cancer, 
incorrect diagnosis or missing data. This left 96 
patients for analysis. Data collected included age, 
initial PSA, prior PSA, initial morning total tes-
tosterone, testosterone after therapy (most recent 
value prior to biopsy), duration of therapy and pa-
thology of biopsy including Gleason score. Men on 
testosterone therapy received a variety of agents 
including injections, topical gels and implantable 
subcutaneous pellets. All patients had a minimum 
of 12 cores taken for pathology and graded accor-
ding to the latest Gleason score. The study period 
predates our use of MRI-fusion biopsy.

Data was analyzed using Prism 5.0 for Mac 
(GraphPad). Continuous variables were compared 
by t test or ANOVA when parametric and Mann-
-Whitney or Kruskal-Wallis test when non-para-
metric. Categorical outcomes were compared by 
the Chi squared test with Fischer correction. All 
tests were double sided. Statistical significance 
was set at P<0.05.

REsuLTs

Overall 96 men were identified. Mean age 
at time of biopsy was 63±9 years (range 40-85) 
and median PSA was 3.78ng/dL (0.5-662). There 
were 61 men with low testosterone who had not yet 
started TRT who were biopsied before starting the-
rapy due to elevated PSA or abnormal DRE. In this 
group mean age was 64 years, median PSA 4.34 
(0.5 to 662) and mean total testosterone 276ng/dL 
(191-341). There were 9 men with PSA<2.5 whose 
indication for biopsy was an abnormal DRE. Of 61 
biopsies in men pre TRT, 29 (47.5%) had prosta-
te cancer. Of these cancers there were six Gleason 
score 6 tumors, thirteen Gleason score 7, five Gle-
ason score 8 and five Gleason score 9. Two men 
had metastatic disease at presentation. There was 
no significant difference in testosterone between 
men with a normal biopsy and those with cancer 
(257±12.9 vs 250.0±14.9, p=0.72), whether mea-
sured in aggregate or separating Gleason score 7 
or above (total testosterone 258.6±8.2). By con-
trast, the PSA was significantly lower in those 
with a normal biopsy vs cancer (median 3.4 vs 5.0, 
p<0.0001 by Mann-Whitney) driven by high PSA 
values in those with high grade disease (Gleason 
score 7 or higher median PSA 5.12, p=0.0002 by 
Kruskal-Wallis with Dunn Multiple Comparison 
test). For the 32 biopsies without cancer, 11 had 
prostatic intraepithelial neoplasia and 9 had some 
degree of parenchymal inflammation.

Of the 35 men on TRT, mean age was 60 
years and median PSA was 3.27ng/mL (range 0.5 
to 13.7). Nine had PSA<2.5 but were biopsied due 
to an abnormal DRE. The % increase PSA compared 
to the prior value ranged from 2 to 251% (mean 
93.5%). Mean total testosterone was 383ng/dL (146-
792) which was significantly higher than the pre 
TRT group (P=0.047) (Figure-1). Of the 14 men tre-
ated for less than 2 years, none had cancer. Of the 
21 men treated 2 or more years there were 5 cancers 
(two Gleason score 6 and three Gleason score 7) (Fi-
gure-2). There was no difference between those men 
on TRT with a normal biopsy vs cancer for testos-
terone (median 328 vs 388 p=0.58) or PSA (median 
3.27 vs 2.76 p=0.81). For the 24 biopsies without 
cancer, 8 had prostatic intraepithelial neoplasia and 
9 had some degree of parenchymal inflammation.
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DIsCussIOn

Much current controversy surrounds TRT 
in men, particularly related to risk of develop-
ment and progression of prostate cancer. While 
most prostate cancer cells require testosterone for 
growth, emerging evidence supports a testostero-
ne “saturation hypothesis” which states that cells 
require a relatively low concentration of testoste-
rone for maximal receptor engagement and higher 
exposure does not further promote growth (8). 
Indeed, some studies have implicated low serum 
testosterone as a risk factor for the development 
of prostate cancer, particularly high grade tumors 
(9). Furthermore, PSA levels either don’t rise or 
rise modestly during long term TRT (6). Indeed, 
published guidelines do recommend screening 

men for prostate cancer prior to initiating TRT and 
then monitoring PSA and DRE during therapy (4). 
Surprisingly, in one study over half of men on TRT 
did not have a testosterone or PSA prior to star-
ting therapy and did not have monitoring while 
on therapy (5).

The genesis of this study was an obser-
vation that some men starting TRT had an early 
sharp increase in PSA but that all biopsies done 
in response to this rise were negative. When col-
lecting data from our Men’s Health registry, we 
restricted the patients to the practice of three uro-
logists of the staff with a specialty interest in TRT 
who closely follow treatment guidelines, specifi-
cally checking PSA and DRE in age appropriate 
men before and after therapy. Our findings have 
clinical implication for patients considering thera-
py and for those on treatment.

There were 61 men who had low T and had 
a prostate biopsy due to an abnormal DRE or ele-
vated PSA during workup prior to starting TRT. 
There were 29 cancers and 10 were Gleeson 8 or 
9. An association between low testosterone and 
high grade prostate cancer has previously been 
reported (10). Furthermore, low testosterone in 
men with prostate cancer is associated with hi-
gher stage and risk of extraprostatic involvement 
(11). This finding is troubling in light of the high 
number of patients who do not have a DRE or 
serum PSA measured prior to starting therapy (5). 
Prior to TRT this is a higher risk population and 
if cancer is not discovered before therapy, the tes-
tosterone will likely be blamed when the cancer 
is subsequently discovered, likely at a high stage 
and grade.

There were 14 men treated with TRT for 
less than 2 years who had a biopsy for clinical 
indication, and all these biopsies were negative for 
cancer, despite several patients having PSA levels 
jump by 100 to 250%. Clinical trials of TRT typi-
cally have reported no increase in mean PSA over 
time (6) but the mean can hide individual varia-
tion. Coward et al. showed PSA to be stable at 1 
year intervals up to 5 years and the earliest patient 
found to have prostate cancer had been treated for 
22 months (1). Gerstenbluth et al. found 6 of 54 
patients on TRT whose PSA elevated above 4.0ng/

figure 1 - Comparison of Total gleason score Distribution 
in patients prior to or Receiving Testosterone 
Replacement Therapy.
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mL and 1 patient had a positive biopsy for pros-
tate cancer (7). The reason for this benign jump 
in PSA in unclear. Indeed one study showed that 
over 6 months of TRT, there was little change in 
prostatic testosterone levels or gene expression 
(12). None of our patients was symptomatic and 
they did not have category IV prostatitis (13) on 
their biopsies in proportions that differ from our 
typical biopsied patients. Based on these limited 
findings, we wouldn’t recommend against a biop-
sy in a TRT patient with early PSA rise however 
they may be candidates for other tests that could 
stratify their risk (eg. PCA3, multiparametric mag-
netic resonance imaging (14).

There were 21 men on TRT for longer than 
2 years who were biopsied and 5 had cancer, al-
though none were greater than Gleason 7. Other 
long term studies have found men on TRT to de-
velop prostate cancer at a rate similar to those wi-
thout therapy (15). Furthermore, men who develop 

prostate cancer while receiving TRT do not appear 
to have worse outcomes (16). This does emphasize 
the necessity to follow treatment guidelines and 
continue age appropriate prostate cancer scree-
ning when on TRT.

The primary limitations of this study in-
clude: its retrospective nature, lack of exact stan-
dardization for timing of tests and interventions, 
short term follow-up and the relatively small 
numbers in each group.

In conclusion, we examined the results of 
prostate biopsy in patients with low testosterone 
before or after TRT. Patients prior to TRT were at 
significant risk for aggressive prostate cancer, em-
phasizing the need for age appropriate screening 
prior to initiating therapy. None of the men on 
TRT with an early PSA rise had prostate cancer 
but prostate cancer did develop in some men af-
ter 2 years of therapy. This further supports the 
majority of evidence that 1 TRT does not cause 
or promote prostate cancer and 2 safe use of TRT 
requires regular monitoring with PSA and DRE 
(when age appropriate).

COnfLICT Of InTEREsT

None declared.

REfEREnCEs

1. Coward RM, Simhan J, Carson CC 3rd. Prostate-specific 
antigen changes and prostate cancer in hypogonadal 
men treated with testosterone replacement therapy. BJU 
Int.2009;103:1179-83.

2. Pastuszak AW, Pearlman AM, Lai WS, Godoy G, 
Sathyamoorthy K, Liu JS, et al. Testosterone replacement 
therapy in patients with prostate cancer after radical 
prostatectomy. J Urol.2013;190:639-44.

3. Morgentaler A, Lipshultz LI, Bennett R, Sweeney M, Avila 
D Jr, Khera M. Testosterone therapy in men with untreated 
prostate cancer. J Urol.2011;185:1256-60.

4. Bhasin S, Cunningham GR, Hayes FJ, Matsumoto AM, 
Snyder PJ, Swerdloff RS, et al. Endocrine Society. 
Testosterone therapy in men with androgen deficiency 
syndromes: an Endocrine Society clinical practice guideline. 
J Clin Endocrinol Metab.2010;95:2536-59.

5. Katz A, Katz A, Burchill C. Androgen therapy: testing before 
prescribing and monitoring during therapy. Can Fam 
Physician.2007;53:1936-42.

figure 2 - Box plot of Testosterone Levels Before and 
After Testosterone Replacement Therapy.



ibju | Prostate BioPsy in HyPogonadism

1171

6. Raynaud JP, Gardette J, Rollet J, Legros JJ. Prostate-
specific antigen (PSA) concentrations in hypogonadal men 
during 6 years of transdermal testosterone treatment. BJU 
Int.2013;111:880-90.

7. Gerstenbluth RE, Maniam PN, Corty EW, Seftel AD. Prostate-
specific antigen changes in hypogonadal men treated with 
testosterone replacement. J Androl.2002;23:922-6.

8. Morgentaler A, Traish AM. Shifting the paradigm of 
testosterone and prostate cancer: the saturation model 
and the limits of androgen-dependent growth. Eur 
Urol.2009;55:310-20.

9. Khera M, Crawford D, Morales A, Salonia A, Morgentaler A. A 
new era of testosterone and prostate cancer: from physiology 
to clinical implications. Eur Urol.2014;65:115-23.

10. Botto H, Neuzillet Y, Lebret T, Camparo P, Molinie V, Raynaud 
JP. High incidence of predominant Gleason pattern 4 localized 
prostate cancer is associated with low serum testosterone. J 
Urol.2011;186:1400-5.

11. Schnoeller T, Jentzmik F, Rinnab L, Cronauer MV, Damjanoski I, 
Zengerling F, et al. Circulating free testosterone is na independent 
predictor of advanced disease in patients with clinically localized 
prostate cancer. World J Urol.2013;31:253-9.

12. Marks LS, Mazer NA, Mostaghel E, Hess DL, Dorey FJ, 
Epstein JI, et al. Effect of testosterone replacement therapy 
on prostate tissue in men with late-onset hypogonadism: a 
randomized controlled trial. JAMA.2006;296:2351-61.

13. Krieger JN, Nyberg L Jr, Nickel JC. NIH consensus definition 
and classification of prostatitis. JAMA.1999;282:236-7.

14. Sciarra A, Panebianco V, Cattarino S, Busetto GM, De 
Berardinis E, Ciccariello M, et al. Multiparametric magnetic 
resonance imaging of the prostate can improve the predictive 
value of the urinary prostate cancer antigen 3 test in patients 
with elevated prostate-specific antigen levels and a previous 
negative biopsy. BJU Int.2012;110:1661-5.

15. Feneley MR, Carruthers M. Is testosterone treatment good 
for the prostate? Study of safety during long-term treatment. 
J Sex Med.2012;9:2138-49.

16. Kaplan AL, Hu JC. Use of testosterone replacement therapy 
in the United States and its effect on subsequent prostate 
cancer outcomes. Urology.2013;82:321-6.

_______________________
Correspondence address:

Daniel Shoskes, MD
9500 Euclid Ave, Desk Q10-1

Cleveland, OH 44195, USA
E-mail: dshoskes@mac.com


