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In the present study, we investigated the effects of a steter@&uctase inhibitor, finasteride, when given orally

(5 mg/day), on the serum levels of gonadal, hypophyseal, and adrenal hormones and the clinical significance of
these effects. Forty-eight patients with a mean age of 63 (range 49-81) were included in the study. All patients
had symptoms of benign prostatic hyperplasia. Serum levels of testosterone, dihydrotestosterone, follicle-
stimulating hormone (FSH) luteinizing hormone (LH), prolactin, aldosterone, cortisol, and dehydroepiandros-
terone were determined before the study. The degree of symptoms in each patient and serum prostate specific
antigen levels were determined together with uroflowmetric studies. Sexual status of the patients was also
assessed with a self-administered questionnaire. All patients received finasteride, 5 mg/day, for 6 weeks. All of
the above mentioned studies were repeated at month 3 and month 6. All of the patients had baseline hormonal
values within the normal range. At month 3, the dihydrotestosterone level decreased by 60%, while the
testosterone level increased by 15%. FSH and LH levels decreased by 24% and 16%, respectively. The changes
in the serum levels of these hormones were further evident at month 6. No significant changes were noted in the
serum levels of prolactin, aldosterone, cortisol, and dehydroepiandrosterone. Thirty-six patients (75%) were
judged to be potent before the treatment. Finasteride caused erectile dysfunction in 8 patients (22%) by month
3 andin 12 (33%) by month 6. A substantial improvement was noted in symptoms of benign prostatic hyperplasia
in all patients. The serum prostate specific antigen level decreased by 42% and 50% at month 3 and at month
6, respectively. Continued administration of finasteride, 5 mg/day alters the serum levels of testosterone,
dihydrotestosterone, FSH, and LH significantly. Finasteride also causes sexual dysfunction in a substantial
number of patients and should be offered with caution to patients who have an active sexual8teroids
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Introduction necessary for its development. Males castrated before pu-
berty or males with congenitalasreductase deficiency do
not develop BPH.lIt is also known that enlarged prostates
regress after orchiectomy. This suggests that androgens,
especially the &-reduced testosterone (T) metabolite dihy-
drotestosterone (DHT), play a prominent role in the patho-
genesis of BPH. The major androgen in the plasma is
testosterone. However, in most target tissues, including the
prostate gland, DHT is quantitatively the major androgen as

Benign prostatic hyperplasia (BPH), a condition character-
ized by a proliferation of prostatic tissue, occurs in most
men over 40 years of agé At age sixty, approximately
half of all men have histologic evidence of BPH, and by age
eighty, it is evident histologically in almost all mérin-
largement of the prostate gland often results in anatomic
obstruction of the urethra and leads to obstructive and
irritative symptoms. T well as the active form of testosterone.
derilttgc?ggn Egee(\a/ﬂjoelcr)l?ythoaft B,[E: Fl,?essténg:gC%Tgﬁctj?g/gggé is Finasteride is a novel 4-azasteroid that inhibits intracel-
’ lular conversion of testosterone to DHT by inhibiting the
steroid m-reductase selectivefyFinasteride treatment re-
Address reprint requests to Dr. M. Cemil Uygur, Konutkent 2, A7 Blok, sults in a decrease .m the _prostatlc DHT. level Wh.ICh .IS
No: 46, Cayyolu 06530, Ankara, Turkey. reported to be associated with a decrease in prostati¢ size.
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clinical studies documented that finasteride not only de- had an indwelling urethral catheter for chronic urinary retention
creased prostatic size but also improved symptoms in menwere also excluded from the study. Intravenous urograms were
with BPH 89 obtained from all patients to evaluate the urinary system. Patients
Although efficacy and safety of finasteride therapy for receiving concurrent barbiturates, heparin, warfarin, theophylline,
BPH have been studied extensivéty2 few studies deal antiarrhythmic agents and drugs with androgenic or antiandrogenic
with its effects on circulating levels (;f certain hormotfes properties were excluded from the study as well. Informed consent

. . S was obtained in advance from the participating patients.
and on sexual functions of meéf'The main objective of the Hormonal evaluation for the present study included determina-

present study was to investigate the effects of finasteride onyjo of serum levels of T, DHT, dehydroepiandrosterone (DHEA),
serum levels of gonadal, adrenal, and hypophyseal hor-cortisol (C), aldosterone (A), follicle-stimulating hormone (FSH),
mones and to determine the clinical significance of these |uteinizing hormone (LH), and prolactin (PRL). No dietary restric-
effects. tions were applied to the patients. All blood samples for endocrine
studies were obtained at 8:00 a.m. after overnight fasting.

. Sexual functions of the patients were evaluated also. The brief
Experimental sexual inventory developed by O’Leary et al. was translated to
The population studied consisted of 48 consecutive men 49 to 81 Turkish, and the patients were asked to answer this question-
years old (mean 63 years) presenting with symptoms of benign naires The questionnaire included a total of 11 self-administered
prostatic hyperplasia. All patients were ambulatory and in good questions about sexual drive, erections, ejaculation, problem as-
general physical and mental health. All patients with a suspicious sessment, and overall satisfaction (Table 1). Each question was
digital rectal examination (DRE) and/or serum prostate specific scored from 0 to 4, providing a total score ranging from O to 44.
antigen (PSA) level above 4 ng/mL (Hybritech, Tandem-R) un- Partner satisfaction was not considered in this context. The patients
derwent transrectal ultrasonography (TRUS) guided, sextant biop- were defined as potent if they had the ability to achieve erection
sies of the prostate gland. Patients whose biopsy documentedsufficient for penetration and had intercourse at least once in the
prostate cancer were not included in the study. Patients with otherpast 30 days.

diseases causing bladder outlet obstruction, (more than 150 mL  Symptoms of BPH were defined and quantified using a self-
residual urine, serum creatinine level greater than 1.5 mg/dL, or administered urinary symptom questionnaire described by Boy-
liver function tests out of the normal range) as well as those who arsky et al® and modified and validated by Bolognese et’alhis

Table 1 Brief Sexual Function Questionnaire Used in the Present Study'®

Sexual drive

1. During the past 30 days, on how many days no days only a few days some days most days almost
have you felt sexual drive? every day
0 1 2 3 4
2. During the past 30 days, how would you none at all low medium medium high high
rate your level of sexual drive? 0 1 2 3 4
Erections
3. Over the past 30 days, how often have you not at all a few times fairly often usually always
had partial or full erections when you were 0 1 9 3 4
sexually stimulated in any way?
4. Over the past 30 days, when you had 0 1 2 3 4
erections, how often were they firm enough to
have sexual intercourse?
5. How much difficulty did you have getting no a lot of some little difficulty no difficulty
an erection during the past 30 days? erections difficulty difficulty
0 1 2 3 4
Ejaculation
6. In the past 30 days, how much difficulty no sexual a lot of some little difficulty no difficulty
have you had ejaculating when you have been stimulation difficulty difficulty
sexually stimulated? 0 1 2 3 4
7. In the past 30 days, how much did you did not big problem medium small no problem
consider the amount of semen you ejaculate climax problem problem
to be a problem for you? 0 1 2 3 4
Problem assessment
8. In the past 30 days, to what extent have you big medium small very small no problem
considered a lack of sex drive to be a problem problem problem problem
problem? 0 1 2 3 4
9. In the past 30 days, to what extent was your 0 1 2 3 4
ability to get and keep erections considered a
problem?
10. In the past 30 days, to what extent have 0 1 2 3 4
you considered your ejaculation to be a
problem?
Overall satisfaction
11. Overall, during the past 30 days, how very mostly equally mostly very
satisfied have you been with your sex life? dissatisfied dissatisfied satisfied satisfied satisfied
and
dissatisfied
0 1 2 3 4
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symptom scoring questionnaire was translated and adapted to
Turkish as well. The total symptom score was computed as the
sum of the following nine symptoms: impairment in size and force
of urinary stream, hesitancy or delay in initiating urination, drib-
bling, interruption in urinary stream, feeling that the bladder is
incompletely emptied, straining to start urine flow, urgency, wet-
ting clothes, and dysuria. The obstructive symptom score was
computed as the sum of the scores of the first five of these
symptoms. Each question was scored from 0 (never) to 6 (always),
providing a range for the total symptom score between 0 and 54,
and for the obstructive symptom score between 0 and 30. Maxi-
mum and mean urinary flow rates were also obtained. Uroflow-
metric studies were repeated if the voided urine volume from
which urinary flow rates were obtained was less than 150 mL.

All patients received finasteride, 5 mg daily, for 6 months. Five
mg is the approved therapeutic dosage of finasteride for the treat-
ment of BPH. Patient compliance was evaluated by tablet count.

All of these baseline studies, together with complete physical
examination including digital rectal examination, complete blood
count (CBC), serum multiple analysis (SMA), including kidney
and liver function tests, and serum PSA determinations, were
repeated at month 3 and month 6.

Data are presented as the mearsSD. The statistical analyses
were performed by one-way analysis of variance, the Mann-
Whitney 2-sample test, and the Wilcoxon nonparametric test for
pairs. The SPSS (Statistical Programme for Social Sciences) for
Windows software was used for the calculations.

Results

Baseline and three months’ evaluations were available for
all patients. The sixth month evaluation was not available
for 4 patients who gave up finasteride use after 3 months of
medication and underwent surgery. We did not encounter
any changes in the CBC and SMA parameters at both month
3 and month 6.

All 48 patients had baseline hormonal values within the
normal range accepted for adult males (Table 2). After 3
months of finasteride use a 15% increase was noted in T
levels (p < 0.05) and this increase reached 26% at month 6
(p < 0.01). However, all patients still had T values within
the normal range both at month 3 and month 6. DHT levels
decreased by more than 60% in all patients at month 3, and
the difference from baseline was statistically significant
(p < 0.001). At month 6 however, the decrease in DHT
levels reached 75%p(<< 0.001). It must be noted that the
decrease in DHT level was uniformly observed in all pa-
tients, and both month 3 and month 6 values of all patients
were below the normal range, unlike the T levels.

A slight but statistically insignificant decrease was noted

in DHEA levels at both month 3 and month 6 & 0.05).
It appeared that C and A levels were not affected by finas-
teride use since no significant change was noted in serum
levels of these two hormones throughout the study period
(p > 0.05 for all comparisons).

Although apparent decreases were noted in PRL levels
both at month 3 and month 6, neither reached statistical
significance p > 0.05 for both). A steady decrease was
noted in both FSH and LH levels also. While at month 3 the
decrease in FSH level was 249% € 0.01), it was 40% at
month 6 (o = 0.001). At month 3 and month 6, 16% K
0.05) and 25% f < 0.01) decreases were noted in LH
levels, respectively. However, the levels of these two hor-
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Table 2 Baseline, Month 3, and Month 6 Mean Serum Levels + SD of the Hormones Investigated in this Study

PRL
(2-15 ng/mL)

LH
(2.2-12 mLU/mL)

FSH
(0.9-9.8 mLU/mL)

DHEA
(0.5-5.5 ng/mL)

DHT
(30-88 ng/dL)

(10-160 pg/mL)

(7-21 pg/mL)

(3-10 ng/mL)

Hormone (range)

8.20 + 3.56
7.57 = 3.86
0.111

10.42 = 7.41

9.13 £ 4.42

7.65 = 3.71

6.80 + 3.47
0.0105

9.74 + 6.19

7.45 +5.18

5.80 = 2.61
0.0017

140.09 *+ 57.48

150.57 = 54.58

122.85 = 55.94
0.232

19.52 + 9.76
18.39 + 8.37
0.852

20.01 =9.19

3.21 = 1.78
3.01 = 1.54
0.426

2.86 = 1.61

43.20 = 8.71

26.78 = 5.19

10.8 = 2.8
0.0001

3.82 £ 1.24

4.44 + 1.40

4.82 + 1.38
0.015

(baseline-month 3)

Baseline
Month 3
Month 6
p value
p value

0.005 0.0001 0.137 0.364 0.151 0.0010 0.0070 0.055

(baseline-month 6)

Confidence interval: 95%.
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mones also remained within the normal range throughout Discussion
the study.

The mean baseline PSA level of 48 patients was 199
1.61 ng/mL. With finasteride use, PSA levels decreased to
1.15+ 1.09 ng/mL at month 3 and to 0.79 0.98 ng/mL at
month 6. The decreases in PSA levels at month 3 and mont

The hypothalamic-pituitary-gonadal axis plays an important
role in prostatic growttt®¢ Gonadotrophin releasing hor-

mone secreted from hypothalamic neurones in the preoptic
harea, passes to the anterior pituitary through hypophyseal

6 were equivalent to 42% and 50%, respectively, and both portal veins. Gonadotrophin releasing hormone stimulates

: ot P the release of LH, FSH, and ACTH. LH, in turn, causes
changes from baseline were statistically significapt . T ! ’ ’
0.001gf0r both). y sig apt<{ testicular Leydig cells to produce T. Other androgens are

Baseline. month 3. and month 6 mearsD of the sexual also secreted, but at much lower levels. In males, the prin-

function scores of the patients are presented in Table 3.CiP@l mechanism of controliing LH release is feedback
After analyzing the baseline data of the sexual function inhibition by T on the hypothalamus and anterior pituitary.

questionnaire, 36 patients (75%) were judged to be potent_Testosterone is metabolized to dlhydrotestosterc_)ne by tis-
After 3 months of treatment, a decrease by 10.3% in total SUES possessingi§eductase, and 90% of prostatic andro-
score was observed and finasteride caused loss of erectil@€ns consist of DHT, which is mainly derived from testic-
function in 8 of 36 potent patients (22%). Four of these ular androgens. However, a small proportion may be
patients (11% of potent patients receiving finasteride) gave derived from adrenal androgefsBoth T and DHT bind to
up medication and underwent surgery (TURP) after 3 the same androgen receptdrFinasteride is a pure and
months of finasteride use because of its side effects onCompetitive inhibitor of &-reductase and has no affinity for
sexual desire and erections. By month 6, the decrease infhe androgen receptét. _
total sexual function score reached to 14.3% and 4 more Early studies in healthy volunteers showed that finas-
patients suffered from loss of erectile function. Overall, the teride (0.5 or 1.5 mg at a single oral dose) reduced plasma
number of patients who lost their erectile function after DHT levels by 50% within 24 K2 The lowest dose of
finasteride use at month 6 reached 12 (33%). Both at monthfinasteride, which reduced plasma DHT levels marginally
3 and at month 6 the decrease in the sore of sexual drive wagvas, 0.2 mg. Recovery of DHT levels to baseline was slow
most significant followed by the decrease in the scores of and took up to 7 days: Administration of finasteride (5 to
erections. Additionally, gynecomastia developed in 2 (4%) 100 mg) resulted in a reduction of plasma DHT levels by
of these patients by month 6. The changes in total sexualabout 75% to 80%? Plasma DHT levels were reduced by a
function scores from baseline scores after 3 months and 6mean of 61 to 63% following continued oral administration
months of finasteride use were both significapt< 0.01 of finasteride, 1 or 10 mg/day for 7 dagsin single-dose
for both comparisons). studies on healthy volunteers, no clear changes in circulat-
The total symptom score improved significantly over the ing testosterone levels were observed 24 h after oral admin-
course of the study (Table 4). At month 3, a mean decreaseistration of 10 to 100 mg of finasteriéieand 4 to 72 h after
of 5.4 points was noted from the baseline of 13.3 points oral finasteride, 5 to 100 m#.It was reported that finas-
(p < 0.001). With an additional 1.5 points decrease during teride 5 mg/day for 28 days did not affect circulating T
the next 3 months, the total symptom score reached 6.4levels eithei® In these studies, no changes in circulating
points at month 61§ < 0.001). A similar improvementwas LH, FSH, C, and DHEA levels were observed after single
evident in the obstructive symptom score as well. At month oral finasteride doses of 5 to 100 rffjHowever, in a recent
3, it decreased to 5.1 points from a baseline of 7.8 points study, it was shown that finasteride reduced the circulating
(p < 0.001) and at month 6, to 3.9 pointp £ 0.001). levels of both DHEA and DHEA sulfat®. In the present
Maximum urinary flow rate increased from the baseline study, continued administration of 5 mg finasteride for 3
mean of 10.0 mL/s to 12.7 mL/s at month 3 and to 14.5 months resulted in a 60% decrease in plasma levels of DHT.
mL/s at month 6. These changes were statistically signifi- Unlike previous studies, we observed a 15% increase in T
cant (p < 0.01 for both). Mean urinary flow rate also levels as well as a 24% decrease in FSH levels and a 16%
increased from the baseline mean of 4.9 mL/s to 6.4 mL/s atdecrease in LH levels. All of these changes were statistically
month 3 and to 7.0 mL/s at month 6. Both changes from significant. After 6 months, the effects of finasteride on
baseline were significantp(< 0.01). DHT, T, FSH, and LH levels were further evident. How-

Table 3 Mean + SD of Baseline, Month 3, and Month 6 Sexual Function Questionnaire Scores

Baseline Month 3 p Value Month 6 p Value
(48 patients) (48 patients) (baseline-month 3) (44 patients) (baseline-month 6)

Sexual drive (0-8) 49+24 41+1.8 <0.001 3.8+22 <0.001
Erections (0-12) 7.2 +3.9 6.2 = 3.1 <0.01 5.9+ 27 <0.01
Ejaculation (0-8) 49 +1.7 4.4 + 2.1 >0.05 42 +1.6 <0.05
Problem assessment (0-12) 8.4 =33 6.8 + 2.7 <0.01 6.5 = 3.1 <0.01
Overall satisfaction (0-8) 41 +29 3.7 +23 <0.05 3.4+19 <0.01
Total (0-44) 26.6 + 9.8 24.8 + 7.2 <0.01 223 +8.7 <0.01

Confidence interval: 95%.
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Table 4 Mean += SD of Baseline, Month 3, and Month 6 Symptom Scores and Urine Flow Rates

p Value p Value

Baseline Month 3 (baseline-month 3) Month 6 (baseline-month 6)
Total symptom score (units) 13.3£55 79 +438 <0.001 6.4 = 4.7 <0.001
Obstructive symptom score (units) 7.8 4.7 5.1 + 3.9 <0.001 3.9+ 36 <0.001
Maximum urinary flow rate (mL/s) 10.0 = 4.8 12.7 = 6.4 =0.002 145+ 7.2 <0.001
Mean urinary flow rate (mL/s) 49+24 6.4 = 3.3 =0.003 7.0 =35 <0.001

Confidence intervals: 95%.

ever, it must be noted that T, FSH, and LH levels remained Considering the hormonal effects of finasteride the decrease
within the normal range, even after 6 months of finasteride in libido can be explained by its effects in the central
use. PRL levels were also affected by finasteride use, butnervous system. However, loss of erections can either be
only marginally, and this effect did not reach statistical mediated via central effects of finasteride or its local effects
significance. We did not observe any significant changes in in the penis may also contribute.
plasma levels of adrenal steroids: C, DHEA, and aldoste- Sexual dysfunction after finasteride use was reported to
rone, after 6 months of 5 mg finasteride use. Neither presentbe between 2.1% and 15.8% in different sefi&%:12|n the
nor previous studies used pooled analysis for hormone present study, sexual dysfunction following finasteride, 5
studies. We obtained the blood samples uniformly at 8:00 mg/day, was found to be 22% at month 3 and 33% at month
a.m. from all patients after overnight fasting. However, 6. This is higher than in any previous report.
pooled analysis of several samples taken in a day may better Like many previous placebo controlled studies, the
reflect circulating levels of these hormones especially those present study also confirms the effectiveness of finasteride
of LH and FSH since it is known that there occur more than in improving symptoms of BPH-12The decreases in serum
8 secretory pulses of gonodotropins in adult men in a day. PSA values that paralleled the improvement in BPH symp-
Nevertheless, the results of the present study confirm thetoms indicates that finasteride decreases prostatic size. Un-
potency of finasteride in inhibiting &dreductase and low-  fortunately, the present study did not document the decrease
ering plasma levels of DHT. However, the changes in the in prostatic size objectively, as the follow-up TRUS was not
plasma levels of FSH, LH, and PRL also suggest that available for all patients. However, many other studies have
finasteride may have a central effect in the brain, which is confirmed the effect of finasteride on prostatic size by
possibly at the hypothalamic level. TRUS. In those studies, the reduction in prostatic size
Many studies have shown that decreased sexual functionreached 15 to 30% at 6 months and was sustained for up to
commonly occurs with aging and BPH is a benign condition 5 years, as long as the treatment continti&gh2

which effects aging me#?23 Quality of life was shown to In conclusion, finasteride, an effective medical treatment
be an important outcome in BPH, and sexual function option for BPH, alters the serum levels of T, DHT, FSH,
appears to be of major importance for these patighitsis LH, and to some degree, that of PRL. The effect of finas-

known that T deficiency decreases libido and impairs erec- teride on the sexual functions of men with BPH is not
tile function in men, and replacement therapy can restore negligible. Although the present study suggests that hor-
sexual desire and potengyMost evidence indicates central monal effects of finasteride may cause sexual dysfunction,
nervous system mediation of these effects. Since the humarits local effects on the erectile tissues of penis may also be
brain possessesreductase also, the involvement of either a contributing factor, as proposed by oth&§Ve strongly

T or its metabolite DHT in the maintenance of libido and recommend that physicians dealing with BPH should eval-

potency cannot be excluded. uate the sexual functions of their patients thoroughly before
Molecular genetics experiments suggest that there existinstituting finasteride therapy. Those patients with an active
at least two isoenzymes of&reductase in ma#f.27 Finas- sexual life should either not receive finasteride treatment or

teride is now known to primarily inhibit the type 2 isoen- should be followed closely for any side effects on sexual
zyme?2s |t is possible that finasteride can cross the blood— function.
brain barrier, as it is a lipid soluble 4-aza steroid. However,
Thigpen et ak8 showed that the dominant isoenzyme in the Ref
brain was type-1, and Cunningham and HirshkoWitz- glerences
ported that finasteride did not inhibitesreductase in the 1. Lyyton B, Emery JM, Harvard BM (1968). The incidence of benign
brain enough to impair sleep related erections. Finasteride prostatic obstruction] Urol 99.639-645. ,
may have local effects in erectile tissues of the penis as well. 2 Guess HA (1992). Benign prostatic hyperplasia: antecedents and
R V. S a0 d d th high d natural history Epidemiol Rev14:131-153.
_ece”tY= ,eyar_n et ar. e_monstrate t atg at hig . (_)ses’ 3. Berry SJ, Coffey DS, Walsh PC, Ewing LL (1984). The develop-
flnasterlde |mpa|re_d erection throygh altering the nitric ox- ment of human benign prostatic hyperplasia with abélrol 141:
ide synthetase activity in the penis. 474-479.

In the present Study flnasterlde Caused decrease In the 4, Andersen JT (1982) PrOStatism, Clinical, urOdynamiC and I’adiolog-

. - - : _ ical aspectsNeurol Urodyn1:241-293.

scores of sexual dnv.e’ ere_'CtlonS, eJaCUlatlon‘ prOblem as 5. Imperato-McGinley J, Guerrero L, Gautier T, Peterson RE (1974).
sessment, overall satllsfactlon, anq total score as We!l: The Steroid B-reductase deficiency in man: an inherited form of male
decrease in sexual drive and erections were most significant. pseudohermaphroditisricience (Washington, DAB&1213-1215.
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