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ORIGINAL ARTICLE

Mesterolone treatment of aging male syndrome improves lower

urinary tract symptoms

Harun Dugeroglu,! Mustafa Ozturk,2 Murat Atmaca,? Ismet Seven4

Abstract

Objective: To investigate the effects of mesterolone on prostate in patients treated for aging male syndrome.
Methods: The cross-sectional study was conducted from June to September, 2009, at endocrinology and
metabolism department of Yuzuncu Yil University, Van, Turkey, and comprised patients with symptoms of aging
male syndrome and/or low testosterone. They were given mesterolone 50mg/day per oral for two months. Aging
Male Symptoms and International Prostate Symptom Score questionaires and prostate-related quality of life scores
were completed and prostate ultrasonography (USG) was performed before and after the treatment. Total
testosterone, free testosterone, gonadotropins, estradiol, prolactin, sex-hormone binding globulin, as well as total
and free prostate-specific antigen were also studied.

Results: Of the 34 patients in the study, 22(64.70%) had their prostate volume increased, while 12(35.29%) had it
decreased. The change, however, was not statistically significant (p<0.098). Mesterolone significantly improved
Aging Male Symptoms, International Prostate Symptom and prostate-related quality of life scores (p<0.001). These
improvements though significant were independent of the changes in prostate volume. Total testosterone, sex-
hormone binding globulin andestradiol decreased, while free testosterone showed no change (p<0.002, p<0.001,
p<0.024, p<0.337). The fraction of free testosterone increased (p<0.001), while total and free prostate-specific
antigen did not change (p<0.368 and p<0.841)

Conclusion: Mesterolone proved to be a safe alternative in the treatment of Aging Male Syndrome. It also improved
lower urinary tract symptoms and prostate-related quality of life.
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Introduction

Androgen replacement therapy (ART) in aging male has
given way to much-debated concerns about effects on
the prostate. Clinicians have been warned off the risk of
prostate cancer on ART. Although there is no data that
ART induces prostate cancer, it is currently not
recommended for patients with a known prostate cancer
or has a high risk based on PSA above 4ng/ml.? Patients
with severe lower urinary tract symptoms were also
discouraged from ART usage. In clinical practice,
androgens have been treated as a group as if all have
similar effects. Indeed mesterolone has some unique
properties among all. It is an old molecule with quite a
limited number of clinical studies. It has
dihydrotestosterone-like effects, does not aromatise to
oestrogens, does not supress gonadotropins, is safe for
liver and even no toxic dose has been defined.? Its effects
on prostate have not been studied before. The current
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study investigated effects of mesterolone in patients
treated for aging male syndrome (AMS).

Patients and Methods

The cross-sectional study was conducted from June to
September, 2009, at endocrinology and metabolism
department of Yuzuncu Yil University, Van, Turkey, and
comprised patients with symptoms of aging male
syndrome and/or low testosterone(total testosterone
level below 300ng/dl). Androgen deficiency symptoms
were evaluated with the Androgen Deficiency in the
Aging Male (ADAM) questionnaire.3 Patients who had 3 or
more positive answers were found eligible. Patients with a
known heart disease or those found to be suspicious for
prostate cancer were excluded.

The selected patients were asked to complete the Aging
Male Symptoms Questionnaire (AMSQ)4 and the
International Prostate Symptom Score (IPSS) proforma’
and mark on the prostate-related quality of life (ProsQol)
score before and after two months of mesterolone 50
mg/day treatment.

Laboratory investigations, including total testosterone (TC),
free testosterone (FT), Follicle-stimulating hormone (FSH),
Luteinizing hormone (LH), Estradiol 2 (E2), Sex hormone
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binding globulin (SHBG), dehydroepiandrosterone sulfate
(DHEA-SO4), prolactin, free Prostate-specific antigen (PSA),
total PSA and prostate USG, were performed before and
after the treatment. Free testosterone was measured with
radioimmunoassay (RIA), while other hormone analysis was
done by immunometric autoanalyser (Abbott Arcthitect®
i4000) using commercial kits.

Free testosterone and bioavailable testosterone were also
calculated using serum albumin, SHBG and total
testosterone.6

During statistical analysis, post-treatment changes were
compared with paired t-test. The subgroup and
correlation analyses were done by Spearman analysis.
P<0.05 was considered statistically significant.

Results

Of the 34 patients in the study 30(88.2%) were married
while 4(11.8%) had never married. The overall mean age
was 43+12 years (range: 17-66 years). Among married
ones, 20(66.6%) had fathered a child, while 10(33.4%) had
no child despite no contraceptive usage.

Mesterolone improved AMS, IPSS, ProsQolL scores
significantly after 2 months (p<0.001) (Table-1). The
magnitude of change of AMS was correlated with the

Table-1: Pre and Post-treatment Scores and Laboratory Results.
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amount of improvement in IPSS and ProsQol (p<0.028.
r=0.377; and p<0.007, r=0.456). Improvement of IPSS and
ProsQolL were higher in patients with worse initial scores
(p<0.001 for both; r=0.831 and r=0.843 respectively).
When the 17(50%) patients were grouped as having
severe lower urinary tract symptoms (LUTS) (IPSS >19) or
the other 17(50%) having fewer LUTS (IPS5<19), the IPSS
score decreased significantly more in patients with severe
LUTS (13.1+4.5 vs 4.9+5.5; p<0.001). IPSS decreased in
29(85.3%) patients (10.8%5), increased in 4(11.8%)
(2+£0.81), and remained unchanged in 1(3%). In the 4
patients with increasing IPSS, the initial scores were low
(mean: 4.5+5.2). Among them, only 1(25%) signed a worse
ProsQoL score (by 1), 2(50%) remained unchanged and
1(25%) chose a better score (by 3). ADAM, AMS, IPSS or
ProsQoL did not correlate with total or free testosterone
levels. ADAM score showed some correlation only with
SHBG level (p<0.035; r=0.362).

Total testosterone, SHBG, calculated FT, calculated
bioavailable testosterone and estradiol decreased while
FT measured by RIA did not change. FSH and LH did also
had no change. The amount of decrease in total
testosterone correlated with the initial testosterone level
(p<0.001; r=0.706) Free testosterone by RIA increased in
25(73.52%) patients (from 11.4843.7 to 16.08+6.4;

N Pre-Treatment Post-Treatment P
Mean + SD Mean + SD
AMS 34 48.62 £12.790 30.06 £11.173 <0.001
IPSS 34 17.44 +9.225 8.44 +5.275 <0.001
Pros QoL 34 432 +1.492 2.56 +0.824 <0.001
FSH (m 1U/ml) 34 11.07 £13.25 11.43 £13.54 0.248
LH (m IU/ml) 34 479 +4.45 5.25+4.49 0.248
Total Testosterone (ng/dl) 34 436.73 + 208 352.48 + 154.538 0.002
Estradiol (ng/ml) 34 49.782 + 18.8361 42182 +14.1117 0.024
SHBG (nmol/L) 34 48.761 + 22.8499 40.650  19.6009 <0.001
Prolactin (ng/ml) 34 8.309 + 8.8602 10.621 £ 11.2423 0.004
Free PSA 34 0.2706 +0.26642 0.278 £0.3547 0.841
Total PSA 34 1.1809 £1.36641 1.32£1.678 0.368
Prostate volume (cc) 34 2433 +15.972 21.44 +11.564 0.098
(alculated Free Testosterone (ng/ml) 34 16.9+£8.6 13+£57 <0.001
(alculated Bioavalaible Testosteron (ng/ml) 34 439.7 +223 341.4+152.9 <0.001
Free Testosterone by RIA (pg/ml) 34 14.24+11.6 15.87 £ 6.5 0.337
Free Testosterone Fraction (free testosterone in nmol/I / total testosterone in nmol/I) (%) 34 330+1.28 4.87 +1.62 <0.001

SD: Standard Deviation

AMS: Aging Male Syndrome

IPSS: International Prostate Symptom Score
ProsQoL: Prostrate-related Quality of Life
FSH: Follicle-stimulating hormone

LH: Luteinizing hormone

SHBG: Sex Hormone Binding Globulin

PSA: Prostate Specific Antigen

RIA: Radioimmunoassay
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Table-2: Differences between the patients increasing or decreasing prostate volumes.

Prostate volume (mean £SD) P

Decreased Increased
(n=22) (n=12)
ADAM 6.95+2.2 54233 0.044
AMS 51.8+13.4 428+9.6  0.023
IPSS 18.6 +9.1 15.25+9.5 0.261
Pros QoL 45+14 41+17 0534
FSH (m 1U/ml) 11+£13.97 11.21+£1243 0.248
LH (m 1U/ml) 452+4.26 527+494 0.248
Total Testosterone (ng/dl) 4608 +234  489.6 £374.8 0.901
Estradiol (ng/ml) 485+13 521+£27.1 0.5

SHBG (nmol/L) 49+13 484251 0.790

Prolactin (ng/ml) 9.6+10.8 6+24 0.790
Free PSA 0.2706 +£0.26642 0.278 +0.3547 0.873
Total PSA 1.1809 £1.36641  1.32£1.678  0.901
Prostate volume (cc) 275121747 185+£11.2  0.048
(alculated Free Testosterone (ng/ml) 124+6.8 13.9+57  0.687

Calculated Bioavalaible Testosteron (ng/ml) 397.7 + 188
Free Testosterone by RIA

(pg/ml) 1M.4+95
Free Testosterone Fraction (free testosterone

in nmol/l / total testosterone in nmol/l) (%) 2.4+1.3

415.4+156.3 0.563

12.8+10.1 0.704

26+21 0622

SD: Standard Deviation

ADAM: Androgen Deficiency in the Aging Male
AMS: Aging Male Syndrome

IPSS: International Prostate Symptom Score
ProsQoL: Prostrate-related Quality of Life

FSH: Follicle-stimulating hormone

LH: Luteinizing hormone

SHBG: Sex Hormone Binding Globulin

PSA: Prostate Specific Antigen

RIA: Radioimmunoassay.

p<0.001), decreased in 8(23.52%) (23.2+21.58 to
15.246.95; p<0.012) and remained unchanged in 1(3%).
The fraction of free testosterone (free testosterone by
RIA/total testosterone) increased in 29(85.3%) patients.
Prolactin increased across the board.

Prostate volume measured by USG decreased
(6.4+£10.5mll p<0.009) in 22(64.7%) patients, increased
(3.6+3.3ml; p<0.002) in 12(35.3%) patients (Table-2). The
change was not significant (p<0.098). In patients whose
prostate volume decreased, ADAM score was initially
higher (6.95%2.2 vs 5+2.3; p=0.044).

Amount of improvement in IPSS was not different in
patients with increasing or decreasing prostate size
(p<0.444). The change in IPSS correlated neither with the
change of prostate volume nor with the change of PSA
(p<0.411 and p<0.098 respectively).

Discussion
Mesterolone is a non-aromatising synthetic testosterone
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with the advantages of absence of gonadotropin
suppression and toxicity.278 Most synthetic androgens
cause different degrees of gonadotropin suppression and
oligospermia. Mesterolone, on the other hand, does not
depress spermatogenesis. It has been tried in idiopathic
male infertility and it did not increase pregnancy rates but
did improve sperm morphology and movement.?
Mesterolone is an old molecule and unfortunately it's no
more an attractive subject of research even for
andrologists.

Effects of mesterolone on prostate remain largely
unknown. In an earlier study it was reported to increase
acid phosphatase and citric acid content of the semen
while decreasing fructose.'0 In our study, it greatly
improved lower urinary tract symptoms and related
quality of life. The patients who got the most benefit from
mesterolone were the ones with worse symptoms in IPSS,
ADAM and AMS. ART is not recommended for patients
with high IPSS scores.! In our study, no patient with a
significant IPSS score got worse. Contrary to the
recommendations, the patients with highest IPSS scores
were the ones with the greatest improvement. The change
was independent of PSA or prostate volume. Prostate
volume was decreased in majority of the patients indeed.

Risk of prostate cancer is always a concern in testosterone
replacement therapy (TRT). Accordingly, we chose a
younger age study population to minimise the risk of
prostate cancer. In a recent meta-analysis of 22
randomised controlled trials involving 2351 patients,
short-term TRT was not associated with increased risk of
prostate cancer. Oral replacement regimens were found
safe even in the long term.’ In our opinion non-
aromatisable androgens like mesterolone should be
analysed seperately from others for their prostatic effects.
They may prove to be safer or even benefical regarding
prostate cancer risk.

In our study, ADAM or AMS scores did not correlate with
testosterone levels. Improvement of AMS and IPSS could
have resulted not only from physical effects of the
mesterolone, but also from psychological ones. LUTS were
frequently associated with anxiety and depression.!213
Mesterolone was reported to enhance mood in depressed
men.'# [t may have comparable anti-depressive effects as
amitriptyline, with fewer side effects.'> ADAM or AMS
scores seem to be not an efficient tool to diagnose men
with androgen deficiency, but can be used to monitor
treatment response in our opinion.

Mesterolone binds avidly to SHBG, with a 4-time higher
affinity compared to dihydrotestosterone.'® Occupation
of SHBG binding sites may increase free testosterone. In
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our study, free testosterone measured by RIA increased in
25 patients whereas total testosterone decreased in 27
patients. Total testosterone decreased more in patients
with initially higher total testosterone. Although total
testosterone decreased, gonadotropins remained stable.
The fall in total testosterone might be due to suppression
of SHBG by mesterolone. However, amount of decrease in
SHBG did not correlate with level of fall in total
testosterone (p<0.151). Mesterolone had been shown to
decrease total testosterone in a previous study too.'4
Gonadotropins were not supressed by mesterolone
treatment. The fall of total testosterone may be due to
inhibition of steroideogenesis by mesterolone in testis.
Dihydrotestosterone was shown to inhibit steroideogenic
acute regulatory protein (StAR) expression in Leydig
cells.’” Mesterolone is an orally active a.-methyl derivative
of dihyrotestosterone, and it may also inhibit StAR and
decrease steroid hormone levels.

Our small, non-controlled study suggests that the old
mesterolone molecule merits new studies.

Conclusion

Mesterolone helps symptoms of aging male syndrome
while improving LUTS. It seems to be safe even for
patients with severe LUTS. It may also be tried as a therapy
for LUTS.
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