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Abstract

Background: 5α-reductase inhibitors (5α-RIs) (finasteride 
and dutasteride) have been proven useful in treatment of 
lower urinary tract symptoms (LUTS) related to benign 
prostatic hyperplasia (BPH). However, these inhibitors 
exert undesirable sexual side effects and, in some cases, 
these effects are persistent. There is considerable disa-
greement with regard to whether the adverse side effects 
resolve with continuous treatment.
Aim: To investigate the long-term adverse effects of finas-
teride treatment in men with BPH on erectile function and 
to compare these adverse effects in men treated with the 
α1-adrenergic receptor blocker, tamsolusin.
Methods: In this retrospective registry study, a cohort of 
470 men aged between 47 and 68 years (mean 57.78±4.81) 
were treated with finasteride (5 mg/day). A second 
cohort of 230 men aged between 52 and 72  years (mean 
62.62±4.65) were treated with tamsulosin (0.4 mg). All men 
were followed up for 45 months. At intervals of 3 months 
and at each visit, plasma testosterone (T) levels and the 
international index of erectile function (IIEF-EF) question-
naire scores were determined.
Results: Long-term treatment with finasteride therapy is 
associated with worsening of erectile dysfunction (ED) as 
shown by the significant decrease in the IIEF-EF scores 
in men treated with finasteride. No worsening of ED was 
observed in men treated with tamsulosin. The increase 
in ED due to finasteride did not resolve with continued 
treatment with finasteride. Most importantly, long-term 

finasteride therapy resulted in reduction in total T levels, 
contributing to a state of hypogonadism. On the contrary, 
no changes in T levels were noted in men treated with 
tamsolusin.
Conclusion: Our findings suggest that in men with BPH, 
long-term finasteride therapy but not tamsulosin results 
in worsening of ED and reduces total T concentrations. Cli-
nicians are urged to discuss the impact of 5α-RIs therapy 
on sexual function with their patients before commencing 
this therapy.

Keywords: dutasteride; erectile dysfunction; finasteride; 
sexual adverse effects; testosterone.

Introduction
5α-Reductase inhibitors (5α-RIs) therapy with finasteride 
or dutasteride and α1-adrenergic receptor blockers such 
as tamsulosin are widely used for treatment of lower 
urinary tract symptoms (LUTS) due to benign prostatic 
hyperplasia (BPH) [1, 2]. 5α-RIs therapy with finasteride 
is also widely used for treatment of male pattern hair 
loss (MPHL), commonly known as androgenetic alopecia 
(AGA) [3, 4]. However, one of the main concerns with 5α-
RIs therapy is the serious adverse effects on sexual func-
tion [1, 5–16].

Considerable controversy exists regarding the severity 
and persistence of the adverse effects of 5α-RIs therapy. 
Many investigators believe that the adverse effects on 
sexual function affects only a small proportion of treated 
patients and such adverse effects are thought to resolve 
with continuing treatment [1, 16–37]. Unfortunately, this 
notion is inaccurate and a significant number of patients 
complain of erectile dysfunction (ED) which does not 
resolve with continued treatment as claimed previously 
[6–15, 33, 36]. This discrepancy in reporting may be 
attributed, in part, to the often quoted studies on 5α-RIs 
therapy, which used crude methods for assessing erectile 
function [e.g. patient self-report of binary outcomes, lower 
power to detect changes in erectile function and use of 
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phosphodiesterase type 5 inhibitors (PDE 5i) and patient 
population with low rate of sexual activity].

It is well accepted that androgens play an important 
role in sexual function, including libido, erectile function, 
orgasm, and have central as well as peripheral physio-
logical effects on male sexuality. More importantly, erec-
tile physiology in animal model studies and in humans 
depends on the integrity of the androgen milieu. Further-
more, because 5α-reductases (5α-Rs) play a central role in 
androgens metabolism [38, 39], these enzymes are likely 
to modulate sexual function [6–8]. Thus, it is conceiv-
able that inhibition of 5α-Rs may result in serious sexual 
adverse effects during the treatment and even after ces-
sation of the treatment due to the complex mechanism 
of these enzyme reactions [6–8]. Pre-clinical studies pro-
vided biochemical and physiological evidence for a role 
for 5α-dihydrotestosterone (5α-DHT) in erectile physiol-
ogy [40–42]. A number of studies demonstrated that the 
effects of androgens on erectile physiology were likely 
mediated by the 5α-reduced metabolite, 5α-DHT [43–50]. 
Testosterone (T) treatment of castrated animals restored 
erectile function [51, 52]. T treatment together with fin-
asteride did not restore erectile function in castrated 
animals, indicating that 5α-DHT is a required hormone 
in erectile physiology. Administration of 5α-DHT together 
with finasteride in castrated animals restored nitric oxide 
synthase expression and activity in the penile corpus cav-
ernosum and also restored the erectile response to electric 
field stimulation [51, 52].

Treatment of mature male animals with dutasteride 
produced significant reductions in the intracavernosal 
pressure (ICP) [40, 41]. Electrical field stimulation (EFS) or 
acetylcholine-induced smooth muscle relaxation was sig-
nificantly attenuated in corpus cavernousm tissues from 
dutasteride-treated animals [40, 41]. Dutasteride treat-
ment also increased deposition of connective tissue with 
concomitant reduction in the trabecular smooth muscle 
content of the cavernosal tissue [40, 41]. Neuronal nitric 
oxide synthase (nNOS) expression was significantly atten-
uated by dutasteride, concomitant with increased expres-
sion of inducible NOS (iNOS) [40, 41]. Similarly, treatment 
of male mature animals for 16 weeks with a daily oral 
dose of 4.5 mg/kg finasteride produced marked decrease 
in penile erectile response to electrical field stimulation 
of the cavernous nerve [42]. Significant decrease in tra-
becular smooth muscle content and increased connective 
tissue deposition was also noted. Endothelial nitric oxide 
synthase (eNOS) expression was markedly and signifi-
cantly reduced in response to finasteride treatment [42]. 
Thus the findings from preclinical studies clearly suggest 
that 5α-RIs treatment produces significant sexual adverse 

effects. Clinical studies demonstrated that 5α-RIs therapy 
in men with BPH resulted in diminished libido, erectile, 
and ejaculatory functions [1, 16–37].

The data provided by the manufacturer in the 
package insert for finasteride, showed that loss or reduc-
tion in libido was approximately 10% for finasteride and 
12% for combination therapy with alpha blockers [53]. 
Similarly, ED was increased by approximately 18% in the 
finasteride and 22% in the combination therapy. Abnor-
mal ejaculation was reported as 7% in the finasteride and 
14% in the combination therapy. These findings represent 
significant adverse effects and raise the concern that such 
therapy does bring about changes in sexual function. The 
suggestion that the adverse events, such as libido, erec-
tion or ejaculation, appear early in the first 6 months and 
then return back to normal is, at best, inaccurate and is 
not supported by evidence-based medicine [1, 16–37]. In 
this study, we report on the adverse effects of finasteride 
on the erectile function domain in patients with BPH and 
compare these findings with the effects of tamsulosin in a 
long-term study with a follow-up of 45 months in order to 
evaluate the effects of finasteride on erectile function and 
to assess if these adverse effects resolve or worsen over 
time [16, 24, 54–58].

Methods
All subjects had sought urological consultation in a single urologist’s 
office for LUTS due to BPH. A cohort of 470 men between age 57 and 
68  years (mean age 57.78±4.81 years), with total plasma T levels at 
baseline between 310 and 740 ng/dL (mean 517±100.25 ng/dL) were 
treated with finasteride (5 mg/day). A 2nd cohort of 230 men between 
age 53 and 72 years (mean age 62.62±4.65 years), with total plasma 
T levels at baseline between 310 and 740 ng/dL (mean 533±123 ng/
dL) were assigned to tamsulosin (0.4 mg) treatment. There were 183 
men with diabetes, 120 of them were in the finasteride group (25.5%) 
and 63 men with diabetes were in the tamsulosin group (27.4%). Only 
four men were on PDE 5i. All four patients using PDE 5i were in the 
finasteride group and none in the tamsulosin group. The choice of 
treatment drug was based on patient’s preference after discussion 
with their urologist. In all men, baseline prostatic specific antigen 
(PSA) levels were determined (ng/mL). They were followed up for 
45 months at intervals of 3 months. At each visit, blood was sampled 
between 8.00 and 11.00 h after overnight fasting. Prostate volumes 
(PV) were measured using Sonoace SA 8000 SE with ultrasound 
probes (Samsung Electronics GmbH, 65824 Schwalbach/Taunus, 
Germany). The International Prostate Symptoms Score (IPSS) was 
assessed at each visit (3 months), men completed the Aging Males’ 
symptoms scale (AMS), and international index of erectile function 
(IIEF-EF) questionnaire, maximum score 30 [59]. Prostate size was 
assessed by ultrasonography. Blood samples drawn at each visit and 
total T levels were measured by standard laboratory measurement 
as described previously [60]. PSA was also determined as described 
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previously [60]. Liver function test was also carried out as described 
previously [60]. All subjects on finasteride and tamsulosin were fol-
lowed up for at least 45 months. The declining number of patients 
reflects duration of treatment but not dropout rates. Adherence to 
treatment was excellent and none of the patients dropped out. All 
patients gave their informed consent to be included in this study, 
and in accordance to the rules of the German Medical Association for 
evaluation of patient data from patients receiving standard therapy.

Statistical analyses

For continuous variables, the mean, median, standard deviation, 
range, minimum, maximum, and sample size for the overall sample 
and various groups were reported at each time point. For categori-
cal variables, the frequency distribution was reported. We tested the 
hypotheses regarding change in outcome scores across the study 
period and between the two groups by fitting a linear mixed effects 
model to the data. Time (to indicate follow-up interviews) groups 
and interaction between groups were included as fixed effects in the 
model. A random effect was included in the model for the intercept. 
Estimation and test of change across time and differences between 
groups at each time point were determined by computing the differ-
ences in least square means at baseline vs. the score at each follow-up 
interview. In all figures, the time point when the two curves separate 
with statistical significance from each other is indicated by an arrow.

Results
The data in Table 1 provide baseline characteristics of 700 
patients included in this study. All men were treated for 
LUTS in men with BPH in one single clinical center. Choice 
of the medication was based on patients’ preference after 
consultation with their urologist. Four hundred seventy 
men were treated with finasteride and 230 men were 
treated with tamsulosin. The two groups were similar in 
most parameters. However, we wish to point out that at 
baseline, patients in the tamsulosin group were slightly 
older, had larger waist circumference, and higher AMS 
score at baseline than those in the finasteride group.

One of the most notable adverse side effects of 5α-RIs 
therapy is diminished sexual function, and more specifi-
cally increased ED. In this study, we assessed the effects 
of long-term therapy by finasteride and tamsulosin on 
ED. As shown in Figure 1, finasteride treatment in men 
with BPH resulted in a marked and significant gradual 
decrease in erectile function, as assessed by the IIEF-EF 
score. The decrease was progressive and was sustained 
over the 45  months of follow-up. The IIEF-EF score was 
reduced by more than 6–8 points, which is deemed clini-
cally meaningful [61]. It is important to note that treat-
ment with the α1-adrenergic receptor blocker, tamsulosin, 

did not produce significant reductions in the IIEF-EF 
domain (Figure 1), suggesting that tamsulosin does not 
exert similar adverse effects on erectile function as those 
produced by finasteride.

Most surprisingly, we noted that patients receiving 
finasteride but not tamsulosin therapy had significant 
and progressive decline in total T levels (Figure 2A,B). The 
reasons for this reduction in T levels remain unclear.

As shown in Figure 3 the AMS score increased in men 
treated with finasteride but not with tamsulosin. This 
increase in the AMS score with finasteride suggests increased 
adverse events, which impacts the overall quality of life in 
patients treated with finasteride but not with tamsulosin. 
Our findings are consistent with those of Fwu et al. [36, 89] 
who reported that quality of life was improved significantly 
during 4 years in men assigned to doxazosin therapy group 
but not in the group assigned to the finasteride arm only.

An intriguing observation in this study is the 
increased activity of liver aspartate transaminase (AST) 
and alanine aminotransferase (ALT) in response to fin-
asteride but not to tamsulosin (Figure 4A,B). This finding 
suggests that inhibition of 5α-Rs in liver brings about 
biochemical changes in liver function and may represent 
alterations in liver metabolism [90–92]. In addition, finas-
teride inhibits not only type 2 but also type 1 5α-reductase, 
albeit at a slower rate, suggesting that this drug may alter 
liver  function via inhibition of 5α-reductases types 1 and 2 
[93–94].

In this study we have also observed marked reduc-
tion in prostate volume with finasteride but increased 
prostate volume with tamsulosin (Figure 5) consistent 
with previous studies [36]. The International Prostate 
Symptom Score (IPSS) was reduced by tamsulosin, and 
finasteride therapy, with tamsuloisn showing stronger 
effect (Figure 6). As expected, PSA levels were reduced in 
response to finasteride but not with tamsulosin (Figure 7), 
again confirming previous observations.

Discussion
This retrospective observational registry study showed 
that 5α-RIs therapy adversely affected erectile function 
in BPH patients treated with finasteride. The contin-
ued worsening of erectile function, as determined by 
the IIEF-EF score, over time, was markedly significant in 
patients treated with 5α-RIs therapy over a period of 45 
months. This is not the case in patients treated with tam-
sulosin. This observation is consistent with recent data 
reported over 4  years period by Fwu et  al. [36], which 
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Table 1: Baseline characteristics of patients in the registry treated for long term with finasteride or tamsulosin. 

Characteristic   Overall (n = 700)   Finasteride (n = 470)   Tamsulosin (n = 230)   p-Value

Age, years
 Mean±SD   59.37±5.27  57.78±4.81  62.62±4.65  p < 0.001
 Median and range   59.15 (47.4–72.3)  57.7 (47.4–68.7)  62.65 (53.5–72.3) 

Waist circumference, cm
 Mean±SD   103.07±6.46  101.95±5.57  105.36±7.5  p < 0.001
 Median and range   102 (86–123)  101 (86–123)  105 (93–122) 

Weight, kg        

 Mean±SD   89.48±9.52  89.37±9.4  89.73±9.77  0.638532
 Median and range   89 (71–112)  89 (71–112)  89 (72–110) 

Prostate volume, mL
 Mean±SD   46.56±8.32  46.63±8.17  46.42±8.63  0.751302
 Median and range   47 (32–60)  47 (32–60)  46 (32–60) 

IPSS
 Mean±SD   9.05±1.42  9±1.42  9.17±1.42  0.1487
 Median and range   9 (7–11)  9 (7–11)  9 (7–11) 

AMS
 Mean±SD   19.12±2.44  18.41±2.03  20.56±2.58  p < 0.001
 Median and range   18 (17–30)  18 (17–27)  21 (17–30) 

IIEF (EF)
 Mean±SD   22.06±2.38  23.03±1.9  20.07±2  1.92E-65
 Median and range   22 (17–27)  23 (17–27)  20 (17–23) 

Hemactocrit, %
 Mean±SD   45.91±1.41  45.95±1.41  45.83±1.41  0.297956
 Median and range   46 (43–49)  46 (43–49)  46 (43–49) 

Leukocytes, g/L
 Mean±SD   6.94±1.04  6.94±1.01  6.95±1.09  0.861534
 Median and range   6.9 (5.2–8.8)  6.9 (5.2–8.8)  7 (5.2–8.8) 

Creatinine, mg/dL
 Mean±SD   1±0.12  1±0.12  0.99±0.12  0.447374
 Median and range   1 (0.8–1.2)  1 (0.8–1.2)  1 (0.8–1.2) 

Glucose, mg/dL
 Mean±SD   100.48±6.07  100.41±6.16  100.62±5.88  0.669231
 Median and range   99 (92–118)  99 (92–118)  100 (92–118) 

AST, U/L
 Mean±SD   24.09±2.94  24.04±3  24.19±2.82  0.530419
 Median and range e   24 (19–29)  24 (19–29)  24 (19–29) 

ALT, U/L
 Mean±SD   28.08±3.14  28±3.18  28.25±3.06  0.314922
 Median and range   28 (21–35)  28 (21–35)  28 (22–35) 

CRP, ng/mL
 Mean±SD   1.14±1.17  1.2±1.26  1.02±0.97  0.062924
 Median and range   0.8 (0.1–7.8)  0.8 (0.1–7.8)  0.8 (0.1–4.6) 

PSA, ng/mL
 Mean±SD   2.22±1.2  2.19±1.2  2.27±1.21  0.399382
 Median and range   2.3 (0.2–4.2)  2.25 (0.2–4.2)  2.3 (0.2–4.2) 

Testosterone, ng/mL
 Mean±SD   5.22±1.24  5.17±1.25  5.33±1.23  0.09914
 Median and range   5.2 (3.1–7.4)  5.1 (3.1–7.4)  5.5 (3.1–7.4) 
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Characteristic   Overall (n = 700)   Finasteride (n = 470)   Tamsulosin (n = 230)   p-Value

Diastolic BP, mm Hg
 Mean±SD   72.6±20.81  72.77±21.1  72.26±20.23  0.7573
 Median and range   68 (40–140)  68 (40–140)  69 (40–135) 

Pulse
 Mean±SD   86.84±19.97  86.27±19.57  87.99±20.76  0.286936
 Median and range   84 (54–143)  84 (54–143)  85 (55–141) 

Diabetes
 Non-diabetic   517 (73.9%)  350 (74.5%)  167 (72.6%)  0.598993
 Diabetic   183 (26.1%)  120 (25.5%)  63 (27.4%) 

PDE-5 inhibitors
 Nonusers   696 (99.4%)  470 (100%)  226 (98.3%)  0.004141
 Users   4 (0.6%)  0 (0.0%)  4 (1.7%) 

IPSS, International Prostate Symptom Score; AMS scale, Aging Male Symptom Scale; IIEF-EF, International Index of Erectile Function-Erectile 
Function Domain; AST, Aspartate aminotransferase; ALT, Alanine Aminotransferase; CRP, C-Reactive Protein; PSA, Prostate Specific Antigen; 
BP, Blood Pressure; PDE-5, Phosphodiesterase type 5.

Table 1 (continued)
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Figure 1:  Effects of long-term treatment with finasteride or tamsu-
losin on erectile function as assessed by the International Index of 
Erectile Function (IIEF-EF) domain.
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Figure 2:  Effects of long-term therapy with finasteride or tamsulo-
sin on total circulating testosterone levels (A, upper panel). Percent 
reduction in the total testosterone levels in response to long-term 
therapy with finasteride or tamsulosin treatment (B, lower panel).

showed progressive worsening of erectile dysfunction. The 
data presented in Figure 1 contradicts previously reported 
studies [16, 24, 54–58] suggesting that the adverse effects 
of 5α-RIs therapy on erectile function resolve with con-
tinued treatment. The finasteride-induced adverse side 
effects on erectile function did not resolve with continued 
therapy, as was suggested previously [16, 24, 55–58]. Thus, 
our findings are inconsistent with previous claims that 
the adverse effects resolve within the 1st year of treatment 
[16, 24, 55–58]. Our findings are also inconsistent with 
that of Debruyne et al. [56], who suggested that long-term 
use of dutasteride showed no safety issues over 4 years of 
treatment and therefore this therapy is deemed safe and 
effective. Debruyne et al. [56] concluded that the onset of 
drug-related adverse events were reported most frequently 
at the start of therapy and declined over time in patients 

receiving dutasteride. Roehrborn et  al. [16] suggested 
that the majority of the adverse events reported were not 
drug related in the judgment of the investigators. The 
authors further stated that the drug-related events were of 
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Figure 3:  Effects of long-term therapy with finasteride or tamsulo-
sin on the Aging Male Symptoms Score (AMS).
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Figure 4:  (A, B) Effects of long-term therapy with finasteride or 
tamsulosin on liver function enzymes (AST and ALT).
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Figure 5:  Effects of long-term therapy with finasteride or tamsulo-
sin on prostate volume.
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Figure 6:  Effects of long-term therapy with finasteride or tamsulo-
sin on the International Prostate Symptom Score (IPSS).
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Figure 7:  Effects of long-term therapy with finasteride or tamsulo-
sin on levels of prostate specific antigen (PSA).

sexual nature and were the most common and included 
impotence, decreased libido, ejaculation disorders, and 
gynecomastia in the course of the 24-month study. More 
importantly, the authors claimed that most of these effects 
were transient, and the incidence of new occurrences of 
each event decreased in the 2nd year. Our findings strongly 
support previous reports [6–8, 36] suggesting that, unlike 
tamsulosin, finasteride treatment worsened ED and may 
increase the severity of ED in BPH patients treated with 

5α-RIs. It should be noted that there was no resolution of 
the side effects by continued treatment, as suggested pre-
viously by others.

Most recently, Glina et al. [58] reported that the IIEF 
EF declined with finasteride treatment but returned to 
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baseline after 26 weeks of treatment. These data are incon-
gruent with other reports. Chi and Kim [33] showed that 
after 1 month of treatment, dutasteride therapy resulted 
in a significant reduction in all investigated sexual func-
tion domains. The authors noted that partial recovery 
in sexual function was noted at 3 months, and orgasmic 
function and sexual desire were restored to baseline levels 
at 6 months. However, erectile function was still signifi-
cantly reduced even at 12 months. Thus, these findings are 
inconsistent to the claims made by Glina et al. [58]

The findings in our study are further supported by 
the data from the MTOPS study, which showed similar 
worsening of the erectile function domain over 4-year 
period, when compared with placebo [36]. Of note, we 
did not observe worsening of erectile function with the 
α-adrenergic receptor blocker, tamsulosin. This finding is 
similar to that reported by Fwu et al. [36] with doxazosin, 
an α-adrenergic receptor blocker. Our findings are also 
supported by the study of Zlotta et  al. [95] in which the 
authors evaluated 354 patients treated with tamsulosin 
and 545 on finasteride using a validated MSF-4 question-
naire, including four items that explored the patient’s 
interest in sex, quality of erection, achievement of orgasm, 
and ejaculation. The authors presented data showing that 
at 6 months, as compared to pretreatment, there was 
greater increase in sexual disorders in the finasteride-
treated group when compared to pretreatment or tamsulo-
sin-treated patients. Our findings are also consistent with 
those reported by Fwu et al. [36] in which they examined 
the change in sexual function in 2783 men and reported 
that sexual function diminished over time with finas-
teride and with finasteride in combination with doxazosin 
therapy. Most importantly, there was no significant differ-
ence in changes in any inventory domains in men treated 
with doxazosin alone compared to placebo. It should be 
pointed out that the symptoms of ED did not resolve over 
time during the 4-year study period. This is inconsistent 
with previous claims [16, 24, 55–58]. Recently, Ganzer 
et  al. [15] reported that persistent sexual side effects of 
5α-RIs therapy were prevalent in a large number of sub-
jects. These observations support prior findings on the 
sexual adverse effects of finasteride [9–13, 37]. Our data 
confirm prior suspicions that 5α-RIs therapy is indeed 
associated with sexual adverse effects, and such adverse 
effects do not resolve with continuation of therapy, as 
previously claimed [16, 24, 55–58]. The worsening of the 
sexual adverse events cannot be attributed to aging as 
men treated with tamsulosin did not show worsening of 
the erectile function domain over time, as compared with 
patients treated with finasteride. Furthermore, our find-
ings are contrary to previous claims suggesting that 5α-RIs 

had minimal adverse effects on erectile function and these 
adverse events resolve with continued treatment [16, 23, 
24, 31, 33, 55–58, 96].

Andriole et  al. [25, 31] suggested that dutasteride 
showed adverse effects of sexual dysfunction in men with 
BPH during a 4-year period in a prostate cancer prevention 
clinical trial. Kaplan et al. [34] performed a retrospective 
analysis of 378 consecutive men treated with 5α-reductase 
inhibitor monotherapy (197 on finasteride and 211 on 
dutasteride) in a single clinic and reported that the inci-
dences of erectile dysfunction, ejaculatory dysfunction, 
and decreased libido resulting in discontinuation from 
therapy was significantly (p < 0.01) higher in the dutas-
teride compared with the finasteride group. Furthermore, 
the data from consecutive patients treated with dutas-
teride or finasteride resulted in significantly more sexual 
adverse effects than noted with placebo. Similarly, Park 
and Choi [97] performed a systematic review and meta-
analysis and demonstrated that pooled data indicated 
adverse events and drug-related adverse events were sig-
nificantly more common in patients treated with dutas-
teride compared with placebo. Sexual adverse events, 
including ED, diminished and/or loss of libido, and gyne-
comastia were more frequently reported. Interestingly, 
Wessells et  al. [24] suggested that the sexual adverse 
events were resolved in patients continuing therapy. The 
authors further suggested that in men who discontinued 
the drug due to sexual adverse events, more than 50% 
experienced resolution of their sexual adverse effects. The 
authors however did not address what happened to the 
other 50% in whom adverse effects were not resolved. Fur-
thermore, Wessells et al. [24] concluded that “compared 
with placebo, men treated with finasteride experienced 
new drug-related sexual AEs with an increased incidence 
only during the first year of therapy”. It should be noted 
that the authors did not account for drop-outs and no 
follow-up data were provided. Also, this study did not 
employ the IIEF scale, as the sexual function assessment 
scale and therefore such findings may not reflect objective 
assessment of the adverse sexual adverse effects.

Whether the findings from previous studies suggest-
ing resolution of the sexual adverse events are attributed 
to use of different, and in some cases, un-validated scales 
or questionnaires for evaluation of sexual dysfunction, 
remains to be determined. Most importantly long-term 
treatment with doxazosin alone had minimal, if any, 
negative impact on sexual function [36]. Men treated with 
finasteride or finasteride together with doxazosin expe-
rienced worsening of several sexual function domains 
compared to those on placebo [36], thus, supporting data 
from several previous RCTs [17, 23, 98]. When the effects 
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of finasteride on sexual function in the same trial were 
assessed by the Sexual Activity Scale, the adverse events 
were found to be minimal [99], suggesting that the use of 
various scales for sexual function assessment may have 
contributed to the discrepancies in the various reports.

Recently Belknap and colleagues [100] have reported 
that considerable bias and inaccuracy exists in reporting 
of adverse effects from 34 clinical trials with 5aRIs in man-
agement of hair loss or restoration. Thus, it is not surpris-
ing that similar potential bias and inaccuracies may have 
occurred in reporting of adverse effects from previous 
trials on use of 5aRIs in treatment of BPH. An editorial fol-
lowing the report by Belknap et al., [100] has highlighted 
the need to re-think the safety of these drugs [101].

One of the arguments advanced in favor of 5α-RIs 
therapy in men is that the adverse sexual adverse effects 
do resolve with time. However, no long-term clinical evi-
dence was provided to support this argument, especially 
as many of the studies have used non-validated question-
naires or a “yes” or “no” question regarding sexual dys-
function. On the contrary, the recent analysis by Fwu et al. 
[36] showed the sexual adverse effects worsen with treat-
ment over time and do not resolve as suggested previously.

In this study, we also report that finasteride treat-
ment resulted in a significant reduction in T levels over 
the 45  months period of treatment. However, there was 
no reduction in T levels with tamsulosin treatment in this 
study. This finding is inconsistent with some prior reports 
in which T levels were shown either to remain unchanged 
subsequent to 5α-RI therapy [62–77] or relative increase 
in T levels were reported with 5α-RI therapy [56, 78–87]. 
Kacker et al. [88] did not find any changes in T levels in 
men receiving dutasteride treatment; however, there was 
a clear tendency for a decline in T which did not reach sta-
tistical significance.

Several studies have shown that treatment with 5α-
RIs resulted in either no significant changes in T levels 
[62–77] or in increased T levels [78–87]. It should be 
noted that Hong et al. [83] and Roehrborn et al. [82] noted 
marked increase in T levels in patients with low baseline 
T and reduced increase in T levels in patients with high 
baseline T levels. Thus, it remains to be determined why 
T levels are inconsistent among the various studies utiliz-
ing 5α-RI therapy [62–87]. The discrepancies among the 
various studies may be attributed to: (i) short therapy 
durations, (ii) small number of patients studied, (iii) age 
of patients, (iv) baseline T levels, or (v) SHBG levels prior 
to therapy [83, 88]. Thus, it remains to be determined why 
T levels are inconsistent among the various studies utiliz-
ing 5α-RIs therapy. In addition, these observations are 
consistent with the findings in Figures 1 and 2, whereby 

finasteride but not tamsulosin resulted in reduction in the 
EF domain of the IIEF scale and reduced total T levels, 
reflecting potential new hypogonadal state. This obser-
vation suggests that 5α-RIs therapy produces significant 
adverse effects as assessed by patients’ responses on the 
AMS questionnaire. This is not surprising since one of 
the most noted adverse effects is ED. This, coupled with 
reduced T levels, which represent an induced form of 
hypogonadism, may contribute to the observed increase 
in the AMS score in the finasteride group. Clearly, this is 
an important observation and merits further study. We are 
not aware of any studies that demonstrated a decrease in 
T levels subsequent to finasteride or dutasteride therapy. 
The noted discrepancies among the various studies cannot 
be easily attributed to one specific factor.

We also report an increase in the AMS scale suggest-
ing that patients treated with finasteride have poor quality 
of life relative to those treated with tamsulosin, which may 
be attributed either to the sexual adverse effects of the 
drug or to the induced hypogonadal state due to reduced T 
levels. Further, the observed increase in liver enzymes sug-
gests that finasteride alters liver function. As it was recently 
shown that 5α-RI therapy increases insulin resistance and 
reduces glucose disposal in humans and animals, it is pos-
sible that 5α-RI therapy alters liver function and may be 
responsible for the reduced levels of circulating testoster-
one through increased metabolism and clearance.

The data on prostate volume, IPSS score, and PSA 
levels are consistent with previous studies reported using 
5α-RI therapy or alpha blockers in men with BPH. We 
did not observe changes in PSA with tamsulosin but we 
noted an improved IPSS score. Tamsulosin did not result 
in changes in AMS or liver function enzymes. This latter 
observation is of critical importance to management of 
BPH patients taking into account the potential adverse 
effects of 5α-RI therapy in light of similar improve-
ments with the alpha adrenergic blocker tamsulosin. 
In summary, our study shows that 5α-RI therapy exerts 
worsening of ED and the adverse effects on this domain 
do not resolve by continued treatment. The limitation of 
this study is its retrospective nature. The strengths of this 
study are the large number of patients in each cohort and 
the long-term follow-up of 45 months.

Summary
This study showed that long-term 5α-RIs therapy but not 
tamsulosin in men with BPH is associated with continued 
worsening of ED, which does not resolve with continued 
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treatment, contrary to previous claims. Most importantly, 
it appears that 5α-RIs therapy but not tamsulosin results 
in reduction of T levels and increased AMS score as well as 
AST and ALT in liver. These findings raise a safety concern 
regarding 5α-RI therapy for the long-term. Clinicians are 
urged to discuss the impact of 5α-RIs therapy with their 
patients before commencing this therapy.

References
1. Roehrborn CG, Perez IO, Roos EP, Calomfirescu N, Brotherton B, 

Wang F, Palacios JM, Vasylyev A, Manyak MJ. Efficacy and safety 
of a fixed-dose combination of dutasteride and tamsulosin 
treatment (Duodart™) compared with watchful waiting with 
initiation of tamsulosin therapy if symptoms do not improve, 
both provided with lifestyle advice, in the management of 
treatment-naïve men with moderately symptomatic benign 
prostatic hyperplasia: 2-year CONDUCT study results. BJU Int 
2015; Jan 7 [Ahead of print].

2. Bechis SK, Otsetov AG, Ge R, Olumi AF. Personalized medicine 
for the management of benign prostatic hyperplasia. J Urol 
2014;192:16–23.

3. Gupta AK, Charrette A. The efficacy and safety of 5alpha-reduc-
tase inhibitors in androgenetic alopecia: a network meta-analy-
sis and benefit-risk assessment of finasteride and dutasteride. 
J Dermatol Treat 2014;25:156–61.

4. Mella JM, Perret MC, Manzotti M, Catalano HN, Guyatt G. Efficacy 
and safety of finasteride therapy for androgenetic alopecia: a 
systematic review. Arch Dermatol 2010;146:1141–50.

5. Erdemir F, Harbin A, Hellstrom WJ. 5-alpha reductase inhibi-
tors and erectile dysfunction: the connection. J Sex Med 
2008;5:2917–24.

6. Traish AM, Hassani J, Guay AT, Zitzmann M, Hansen ML. Adverse 
side effects of 5alpha-reductase inhibitors therapy: persistent 
diminished libido and erectile dysfunction and depression in a 
subset of patients. J Sex Med 2011;8:872–84.

7. Traish AM. 5alpha-reductases in human physiology: an unfold-
ing story. Endocr Pract 2012;18:965–75.

8. Traish AM, Mulgaonkar A, Giordano N. The dark side of 
5α-reductase inhibitors’ therapy: sexual dysfunction, high 
Gleason grade prostate cancer and depression. Korean J Urol 
2014;55:367–79.

9. Irwig MS, Kolukula S. Persistent sexual side effects of finas-
teride for male pattern hair loss. J Sex Med 2011;8:1747–53.

10. Irwig MS. Persistent sexual side effects of finasteride: could 
they be permanent? J Sex Med 2012;9:2927–32.

11. Irwig MS. Depressive symptoms and suicidal thoughts among 
former users of finasteride with persistent sexual side effects. 
J Clin Psychiatry 2012;73:1220–3.

12. Irwig MS. Decreased alcohol consumption among former male 
users of finasteride with persistent sexual side effects: a pre-
liminary report. Alcohol Clin Exp Res 2013;37:1823–6.

13. Irwig MS. Androgen levels and semen parameters among former 
users of finasteride with persistent sexual adverse effects. J Am 
Med Assoc Dermatol 2014;150:1361–3.

14. Gur S, Kadowitz PJ, Hellstrom WJ. Effects of 5-alpha reductase 
inhibitors on erectile function, sexual desire and ejaculation. 
Expert Opin Drug Saf 2013;12:81–90.

15. Ganzer CA, Jacobs AR, Iqbal F. Persistent sexual, emotional, 
and cognitive impairment post-finasteride: a survey of men 
reporting symptoms. Am J Mens Health 2015;9:222–8.

16. Roehrborn CG, Boyle P, Nickel JC, Hoefner K, Andriole G; 
ARIA3001 ARIA3002 and ARIA3003 Study Investigators. Efficacy 
and safety of a dual inhibitor of 5-alpha-reductase types 1 and 2 
(dutasteride) in men with benign prostatic hyperplasia. Urology 
2002;60:434–41.

17. Nickel JC, Fradet Y, Boake RC, Pommerville PJ, Perreault JP, 
Afridi SK, Elhilali MM. Efficacy and safety of finasteride 
therapy for benign prostatic hyperplasia: results of a 2-year 
randomized controlled trial (the PROSPECT study). PRO-
scar Safety Plus Efficacy Canadian Two year Study. CMAJ 
1996;155:1251–9.

18. Wilton L, Pearce G, Edet E, Freemantle S, Stephens MD, 
Mann RD. The safety of finasteride used in benign prostatic 
hypertrophy: a non-interventional observational cohort study in 
14,772 patients. Br J Urol 1996;78:379–4.

19. Tenover JL, Pagano GA, Morton AS, Liss CL, Byrnes CA. Efficacy 
and tolerability of finasteride in symptomatic benign prostatic 
hyperplasia: a primary care study. Primary Care Investigator 
Study Group. Clin Ther 1997;19:243–58.

20. Hudson PB, Boake R, Trachtenberg J, Romas NA,  Rosenblatt S, 
Narayan P, Geller J, Lieber MM, Elhilali M, Norman R, 
 Patterson L, Perreault JP, Malek GH, Bruskewitz RC, Roy JB, Ko A, 
Jacobsen CA, Stoner E. Efficacy of finasteride is maintained 
in patients with benign prostatic hyperplasia treated for 5 
years. The North American Finasteride Study Group. Urology 
1999;53:690–5.

21. Bruskewitz R, Girman CJ, Fowler J, Rigby OF, Sullivan M, 
Bracken RB, Fusilier HA, Kozlowski D, Kantor SD, Johnson EL, 
Wang DZ, Waldstreicher J. Effect of finasteride on bother and 
other health-related quality of life aspects associated with 
benign prostatic hyperplasia. PLESS Study Group. Proscar 
Long-term Efficacy and Safety Study. Urology 1999;54:670–8.

22. Edwards JE, Moore RA. Finasteride in the treatment of clinical 
benign prostatic hyperplasia: a systematic review of rand-
omized trials. BMC Urol 2002;2:14.

23. Thompson IM, Goodman PJ, Tangen CM, Lucia MS, Miller GJ, 
Ford LG, Lieber MM, Cespedes RD, Atkins JN, Lippman SM, 
 Carlin SM, Ryan A, Szczepanek CM, Crowley JJ, Coltman CA Jr. 
The influence of finasteride on the development of prostate 
cancer. N Engl J Med 2003;349:215–24.

24. Wessells H, Roy J, Bannow J, Grayhack J, Matsumoto AM, 
 Tenover L, Herlihy R, Fitch W, Labasky R, Auerbach S, Parra R, 
Rajfer J, Culbertson J, Lee M, Bach MA, Waldstreicher J. Inci-
dence and severity of sexual adverse experiences in finasteride 
and placebo-treated men with benign prostatic hyperplasia. 
Urology 2003;61:579–84.

25. Andriole GL, Kirby R. Safety and tolerability of the dual 5alpha-
reductase inhibitor dutasteride in the treatment of benign 
prostatic hyperplasia. Eur Urol 2003;44:82–8.

26. AUA guideline on management of benign prostatic hyperplasia 
(2003). Chapter 1: Diagnosis and treatment recommendations. 
J Urol 2003;170:530–47.

27. Desgrandchamps F, Droupy S, Irani J, Saussine C, 
 Comenducci A. Effect of dutasteride on the symptoms of benign 

Brought to you by | New York University Bobst Library Technical Services
Authenticated

Download Date | 6/10/15 7:46 AM



10      Traish et al.: Finasteride, not tamsulosin, increases severity of erectile dysfunction

prostatic hyperplasia, and patient quality of life and discomfort, 
in clinical practice. BJU Int 2006;98:83–8.

28. Siami P, Roehrborn CG, Barkin J, Damiao R, Wyczolkowski M, 
Duggan A, Major-Walker K, Morrill BB. Combination therapy 
with dutasteride and tamsulosin in men with moderate-
to-severe benign prostatic hyperplasia and prostate 
enlargement: the CombAT (Combination of Avodart and 
Tamsulosin) trial rationale and study design. Contemp Clin 
Trials 2007;28:770–9.

29. Roehrborn CG, Siami P, Barkin J, Damiao R, Major-Walker K, 
Morrill B, Montorsi F. The effects of dutasteride, tamsulosin and 
combination therapy on lower urinary tract symptoms in men 
with benign prostatic hyperplasia and prostatic enlargement: 
2-year results from the CombAT study. J Urol 2008;179:616–21; 
discussion 21.

30. Canguven O, Burnett AL. The effect of 5 alpha-reductase inhibi-
tors on erectile function. J Androl 2008;29:514–23.

31. Andriole GL, Bostwick DG, Brawley OW, Gomella LG, 
 Marberger M, Montorsi F, Pettaway CA, Tammela TL, Teloken C, 
Tindall DJ, Somerville MC, Wilson TH, Fowler IL, Rittmaster RS. 
Effect of dutasteride on the risk of prostate cancer. N Engl J Med 
2010;362:1192–202.

32. Roehrborn CG, Andriole GL, Wilson TH, Castro R, Rittmaster RS. 
Effect of dutasteride on prostate biopsy rates and the diagnosis 
of prostate cancer in men with lower urinary tract symptoms and 
enlarged prostates in the Combination of Avodart and Tamsulo-
sin trial. Eur Urol 2011;59:244–9.

33. Chi BH, Kim SC. Changes in sexual function in benign pros-
tatic hyperplasia patients taking dutasteride: 1-year follow-up 
results. Korean J Urol 2011;52:632–6.

34. Kaplan SA, Chung DE, Lee RK, Scofield S, Te AE. A 5-year retro-
spective analysis of 5alpha-reductase inhibitors in men with 
benign prostatic hyperplasia: finasteride has comparable uri-
nary symptom efficacy and prostate volume reduction, but less 
sexual side effects and breast complications than dutasteride. 
Int J Clin Pract 2012;66:1052–5.

35. Gubelin Harcha W, Barboza Martínez J, Tsai TF, Katsuoka K, 
Kawashima M, Tsuboi R, Barnes A, Ferron-Brady G, Chetty D. A 
randomized, active- and placebo-controlled study of the efficacy 
and safety of different doses of dutasteride versus placebo and 
finasteride in the treatment of male subjects with androgenetic 
alopecia. J Am Acad Dermatol 2014;S0190-9622:01171–7.

36. Fwu CW, Eggers PW, Kirkali Z, McVary KT, Burrows PK, Kusek JW. 
Change in sexual function in men with lower urinary tract symp-
toms (LUTS)/benign prostatic hyperplasia (BPH) associated with 
long-term treatment with doxazosin, finasteride, and combined 
therapy. J Urol 2014;191:1828–34.

37. Irwig MS. Persistent sexual and non-sexual adverse effects of 
finasteride in younger men. Sex Med Rev 2014;2:24–35.

38. Traish AM, Guay AT. Are androgens critical for penile erections 
in humans? Examining the clinical and preclinical evidence. 
J Sex Med 2006;3:382–404.

39. Traish AM, Goldstein I, Kim NN. Testosterone and erectile func-
tion: from basic research to a new clinical paradigm for manag-
ing men with androgen insufficiency and erectile dysfunction. 
Eur Urol 2007;52:54–70.

40. Oztekin CV, Gur S, Abdulkadir NA, Lokman U, Akdemir AO, 
 Cetinkaya M, Hellstrom WJ. Incomplete recovery of erectile 
function in rat after discontinuation of dual 5-alpha reductase 
inhibitor therapy. J Sex Med 2012;9:1773–81.

41. Pinsky MR, Gur S, Tracey AJ, Harbin A, Hellstrom WJ. The effects 
of chronic 5-alpha-reductase inhibitor (dutasteride) treatment 
on rat erectile function. J Sex Med 2011;8:3066–74.

42. Zhang MG, Wang XJ, Shen ZJ, Gao PJ. Long-term oral administra-
tion of 5alpha-reductase inhibitor attenuates erectile function 
by inhibiting autophagy and promoting apoptosis of smooth 
muscle cells in corpus cavernosum of aged rats. Urology 
2013;82:743 e9–15.

43. Mainwaring WI. The mechanism of action of androgens. Monogr 
Endocrinol 1977;10:1–178.

44. Bradshaw WG, Baum MJ, Awh CC. Attenuation by a 5 alpha-
reductase inhibitor of the activational effect of  testosterone 
propionate on penile erections in castrated male rats. 
 Endocrinology 1981;109:1047–51.

45. Gray GD, Smith ER, Davidson JM. Hormonal regulation of penile 
erection in castrated male rats. Physiol Behav 1980;24:463–8.

46. Hart BL. Effects of testosterone propionate and dihydrotestos-
terone on penile morphology and sexual reflexes of spinal male 
rats. Horm Behav 1973;4:239–46.

47. Hart BL. Activation of sexual reflexes of male rats by dihydrotes-
tosterone but not estrogen. Physiol Behav 1979;23:107–9.

48. Mantzoros CS, Georgiadis EI, Trichopoulos D. Contribution 
of dihydrotestosterone to male sexual behaviour. Br Med J 
1995;310:1289–91.

49. Saksena SK, Lau IF, Chang MC. The inhibition of the conversion 
of testosterone into 5alpha-dihydrotestosterone in the repro-
ductive organs of the male rat. Steroids 1976;27:751–7.

50. Baum MJ. A comparison of the effects of methyltrienolone (R 
1881) and 5 alpha-dihydrotestosterone on sexual behavior of 
castrated male rats. Horm Behav 1979;13:165–74.

51. Lugg JA, Rajfer J, Gonzalez-Cadavid NF. Dihydrotestosterone is 
the active androgen in the maintenance of nitric oxide-mediated 
penile erection in the rat. Endocrinology 1995;136:1495–501.

52. Penson DF, Ng C, Rajfer J, Gonzalez-Cadavid NF. Adrenal control 
of erectile function and nitric oxide synthase in the rat penis. 
Endocrinology 1997;138:3925–32.

53. Package Insert from Merck. Highlights of prescribing informa-
tion. These highlights do not include all the information needed 
to use PROSCAR safely and effectively. See full prescribing infor-
mation for PROSCAR. PROSCAR® (finasteride) Tablets Initial US. 
Approval: 1992. Revised: 09/2013

54. Tsukamoto T, Endo Y, Narita M. Efficacy and safety of dutasteride 
in Japanese men with benign prostatic hyperplasia. Int J Urol 
2009;16:745–50.

55. Amory JK, Anawalt BD, Matsumoto AM, Page ST, Bremner WJ, 
Wang C, Swerdloff RS, Clark RV. The effect of 5a-reductase inhi-
bition with dutasteride and finasteride on bone mineral density, 
serum lipoproteins, hemoglobin, prostate specific antigen and 
sexual function in healthy young men. J Urol 2008;179:2333–8.

56. Debruyne F, Barkin J, van Erps P, Reis M, Tammela TL, 
 Roehrborn C; ARIA3001, ARIA3002 and ARIB3003 Study Investi-
gators. Efficacy and safety of long-term treatment with the dual 
5 alpha-reductase inhibitor dutasteride in men with sympto-
matic benign prostatic hyperplasia. Eur Urol 2004;46:488–94.

57. Na Y, Ye Z, Zhang S; Chinese Dutasteride Phase III Trial 
(ARIA108898) Study Group. Efficacy and safety of dutasteride 
in Chinese adults with symptomatic benign prostatic hyperpla-
sia: a randomized, double-blind, parallel-group, placebo-con-
trolled study with an open-label extension. Clin Drug Investig 
2012;32:29–39.

Brought to you by | New York University Bobst Library Technical Services
Authenticated

Download Date | 6/10/15 7:46 AM



Traish et al.: Finasteride, not tamsulosin, increases severity of erectile dysfunction      11

58. Glina S, Roehrborn CG, Esen A, Plekhanov A, Sorsaburu S, 
 Henneges C, Büttner H, Viktrup L. Sexual function in men with 
lower urinary tract symptoms and prostatic enlargement sec-
ondary to benign prostatic hyperplasia: results of a 6-month, 
randomized, double-blind, placebo-controlled study of tadalafil 
coadministered with finasteride. J Sex Med 2015;12:129–38.

59. Cappelleri JC, Rosen RC, Smith MD, Mishra A, Osterloh IH. 
 Diagnostic evaluation of the erectile function domain of the 
International Index of Erectile Function. Urology 1999;54:346–51.

60. Haider A, Zitzmann M, Doros G, Isbarn H, Hammerer P, Yassin A. 
Incidence of prostate cancer in hypogonadal men receiving 
testosterone therapy: observations from 5-year median follow 
up of 3 registries. J Urol 2015;193:80–6.

61. Rosen RC, Allen KR, Ni X, Araujo AB. Minimal clinically important 
differences in the erectile function domain of the International 
Index of Erectile Function scale. Eur Urol 2011;60:1010–6.

62. Norman RW, Coakes KE, Wright AS, Rittmaster RS. Androgen 
metabolism in men receiving finasteride before prostatectomy. 
J Urol 1993;150:1736–9.

63. Matzkin H, Chen J, Weisman Y, Goldray D, Pappas F, Jaccard N, 
Braf Z. Prolonged treatment with finasteride (a 5 alpha-reduc-
tase inhibitor) does not affect bone density and metabolism. 
Clin Endocrinol (Oxf) 1992;37:432–6.

64. McConnell JD, Wilson JD, George FW, Geller J, Pappas F, Stoner E. 
Finasteride, an inhibitor of 5 alpha-reductase, suppresses 
prostatic dihydrotestosterone in men with benign prostatic 
hyperplasia. J Clin Endocrinol Metab 1992;74:505–8.

65. Dallob AL, Sadick NS, Unger W, Lipert S, Geissler LA, 
 Gregoire SL, Nguyen HH, Moore EC, Tanaka WK. The effect of 
finasteride, a 5 alpha-reductase inhibitor, on scalp skin testos-
terone and dihydrotestosterone concentrations in patients with 
male pattern baldness. J Clin Endocrinol Metab 1994;79:703–6.

66. Van Hecken A, Depré M, Schwartz JI, Tjandramaga TB, 
Winchell GA, De Lepeleire I, Ng J, De Schepper PJ. Plasma con-
centrations and effect on testosterone metabolism after single 
doses of MK-0434, a steroid 5 alpha-reductase inhibitor, in 
healthy subjects. Eur J Clin Pharmacol 1994;46:123–6.

67. Schwartz JI, Tanaka WK, Wang DZ, Ebel DL, Geissler LA, Dallob A, 
Hafkin B, Gertz BJ. MK-386, an inhibitor of 5alpha-reductase 
type 1, reduces dihydrotestosterone concentrations in serum 
and sebum without affecting dihydrotestosterone concentra-
tions in semen. J Clin Endocrinol Metab 1997;82:1373–7.

68. Bayram F, Müderris II, Sahin Y, Keleştimur F. Finasteride treat-
ment for one year in 35 hirsute patients. Exp Clin Endocrinol 
Diabetes 1999;107:195–7.

69. Denti L, Pasolini G, Cortellini P, Sanfelici L, Benedetti R, Cec-
chetti A, Ferretti S, Bruschieri L, Ablondi F, Valenti G. Changes in 
HDL-cholesterol and lipoprotein Lp(a) after 6-month treatment 
with finasteride in males affected by benign prostatic hyperpla-
sia (BPH). Atherosclerosis 2000;152:159–66.

70. Drake L, Hordinsky M, Fiedler V, Swinehart J, Unger WP, Cotterill 
PC, Thiboutot DM, Lowe N, Jacobson C, Whiting D, Stieglitz S, 
Kraus SJ, Griffin EI, Weiss D, Carrington P, Gencheff C, Cole GW, 
Pariser DM, Epstein ES, Tanaka W, Dallob A, Vandormael K, 
Geissler L, Waldstreicher J. The effects of finasteride on scalp 
skin and serum androgen levels in men with androgenetic alo-
pecia. J Am Acad Dermatol 1999;41:550–4.

71. Clark RV, Hermann DJ, Cunningham GR, Wilson TH,  Morrill BB, 
Hobbs S. Marked suppression of dihydrotestosterone in 
men with benign prostatic hyperplasia by dutasteride, a 

dual 5alpha-reductase inhibitor. J Clin Endocrinol Metab 
2004;89:2179–84.

72. Ryu HK, Kim KM, Yoo EA, Sim WY, Chung BC. Evaluation of 
androgens in the scalp hair and plasma of patients with male-
pattern baldness before and after finasteride administration. 
Br J Dermatol 2006;154:730–4.

73. Upreti R, Hughes KA, Livingstone DE, Gray CD, Minns FC, 
Macfarlane DP, Marshall I, Stewart LH, Walker BR, Andrew R. 
5α-reductase type 1 modulates insulin sensitivity in men. J Clin 
Endocrinol Metab 2014;99:E1397–406.

74. Caserini M, Radicioni M, Leuratti C, Annoni O, Palmieri R. A 
novel finasteride 0.25% topical solution for androgenetic 
alopecia: pharmacokinetics and effects on plasma androgen 
levels in healthy male volunteers. Int J Clin Pharmacol Ther 
2014;52:842–9.

75. Vermeulen A, Giagulli VA, De Schepper P, Buntinx A. Hormonal 
effects of a 5 alpha-reductase inhibitor (finasteride) on hormo-
nal levels in normal men and in patients with benign prostatic 
hyperplasia. Eur Urol 1991;20(Suppl. 1):82–6.

76. Fruzzetti F, de Lorenzo D, Parrini D, Ricci C. Effects of finas-
teride, a 5 alpha-reductase inhibitor, on circulating androgens 
and gonadotropin secretion in hirsute women. J Clin Endocrinol 
Metab 1994;79:831–5.

77. Rittmasster RS, Stoner R, Thompson DL, Nance D, Lasseter II KC. 
Effect of MK-906, a specific 5α-reductase inhibitor, on serum 
androgens and androgen conjugates in normal men. J Androl 
1989;10:259–62.

78. Geller J. Effect of finasteride, a 5 alpha-reductase inhibitor on 
prostate tissue androgens and prostate-specific antigen. J Clin 
Endocrinol Metab 1990;71:1552–5.

79. Rittmaster RS, Lemay A, Zwicker H, Capizzi TP, Winch S, Moore E, 
Gormley GJ. Effect of finasteride, a 5 alpha-reductase inhibitor, 
on serum gonadotropins in normal men. J Clin Endocrinol Metab 
1992;75:484–8.

80. Zhao XF, Yang Y, Wang W, Qiu Z, Zhang P, Wang B. Effects of com-
petitive and noncompetitive 5α-reductase inhibitors on serum 
and intra-prostatic androgens in beagle dogs. Chin Med J (Engl) 
2013;126:711–5.

81. Olsen EA, Hordinsky M, Whiting D, Stough D, Hobbs S, Ellis 
ML, Wilson T, Rittmaster RS; Dutasteride Alopecia Research 
Team. The importance of dual 5alpha-reductase inhibition in 
the treatment of male pattern hair loss: results of a randomized 
placebo-controlled study of dutasteride versus finasteride. J Am 
Acad Dermatol 2006;55:1014–23.

82. Roehrborn CG, Lee M, Meehan A, Waldstreicher J; PLESS Study 
Group. Effects of finasteride on serum testosterone and body 
mass index in men with benign prostatic hyperplasia. Urology 
2003;62:894–9.

83. Hong SK, Min GE, Ha SB, Doo SH, Kang MY, Park HJ, Yoon CY, 
Jeong SJ, Byun SS, Lee SE. Effect of the dual 5alpha-reductase 
inhibitor, dutasteride, on serum testosterone and body 
mass index in men with benign prostatic hyperplasia. BJU Int 
2010;105:970–4.

84. Matsumoto AM, Tenover L, McClung M, Mobley D, Geller J, 
Sullivan M, Grayhack J, Wessells H, Kadmon D, Flanagan M, 
Zhang GK, Schmidt J, Taylor AM, Lee M, Waldstreicher J; Pless 
Study Group. The long-term effect of specific type II 5alpha-
reductase inhibition with finasteride on bone mineral density 
in men: results of a 4-year placebo controlled trial. J Urol 
2002;167:2105–8.

Brought to you by | New York University Bobst Library Technical Services
Authenticated

Download Date | 6/10/15 7:46 AM



12      Traish et al.: Finasteride, not tamsulosin, increases severity of erectile dysfunction

85. Stanczyk FZ, Azen CG, Pike MC. Effect of finasteride on serum 
levels of androstenedione, testosterone and their 5α-reduced 
metabolites in men at risk for prostate cancer. J Steroid Biochem 
Mol Biol 2013;138:10–6.

86. Uygur MC, Arik AI, Altuğ U, Erol D. Effects of the 5 alpha-reduc-
tase inhibitor finasteride on serum levels of gonadal, adrenal, 
and hypophyseal hormones and its clinical significance: a 
prospective clinical study. Steroids 1998;63:208–13.

87. Schwartz JI, Van Hecken A, De Schepper PJ, De Lepeleire I, 
Lasseter KC, Shamblen EC, Winchell GA, Constanzer ML, Chavez 
CM, Wang DZ, Ebel DL, Justice SJ, Gertz BJ. Effect of MK-386, 
a novel inhibitor of type 1 5 alpha-reductase, alone and in 
combination with finasteride, on serum dihydrotestosterone 
concentrations in men. J Clin Endocrinol Metab 1996;81:2942–7.

88. Kacker R, Harisaran V, Given L, Miner M, Rittmaster R, 
 Morgentaler A. Dutasteride in men receiving testosterone 
therapy: a randomised, double-blind study. Andrologia 
2015;47:148–52.

89. Fwu C-W, Eggers P W,Kaplan SA, Kirkali Z, Lee JY, Kusek JW. 
Long-term effects of doxazosin, finasteride and combination 
therapy on quality of life in men with benign prostatic hyper-
plasia. J Urol 2013;190:187–93.

90. Livingstone DE, Barat P, Di Rollo EM, Rees GA, Weldin BA, 
Rog-Zielinska EA, MacFarlane DP, Walker BR, Andrew R. 
5α-Reductase type 1 deficiency or inhibition predisposes 
to insulin resistance, hepatic steatosis and liver fibrosis in 
rodents. Diabetes 2015;46:447–58.

91. Livingstone DE, Di Rollo EM, Yang C, Codrington LE, Mathews JA, 
Kara M, Hughes KA, Kenyon CJ, Walker BR, Andrew R. Relative 
adrenal insufficiency in mice deficient in 5α-reductase 1.  
J Endocrinol 2014;222:257–66.

92. Traish AM, Guay AT, Zitzmann M. 5α-Reductase inhibitors alter 
steroid metabolism and may contribute to insulin resistance, 
diabetes, metabolic syndrome and vascular disease: a medical 
hypothesis. Horm Mol Biol Clin Investig 2014;20:73–80.

93. Tian G, Mook RA Jr, Moss ML, Frye SV. Mechanism of 
time-dependent inhibition of 5 alpha-reductases by delta 
1-4- azasteroids: toward perfection of rates of time-dependent 

 inhibition by using ligand-binding energies. Biochemistry 
1995;34:13453–9.

94. Thigpen AE, Russell DW. Four-amino acid segment in steroid 5 
alpha-reductase 1 confers sensitivity to finasteride, a competi-
tive inhibitor. J Biol Chem 1992;267:8577–83.

95. Zlotta AR, Teillac P, Raynaud JP, Schulman CC. Evaluation 
of male sexual function in patients with lower urinary tract 
symptoms (LUTS) associated with benign prostatic hyperpla-
sia (BPH) treated with a phytotherapeutic agent (Permixon), 
tamsulosin or finasteride. Eur Urol 2005;48:269–76.

96. Cunningham GR, Hirshkowitz M. Inhibition of steroid 5 
alpha-reductase with finasteride: sleep-related erections, 
potency, and libido in healthy men. J Clin Endocrinol Metab 
1995;80:1934–40.

97. Park T, Choi JY. Efficacy and safety of dutasteride for the 
treatment of symptomatic benign prostatic hyperplasia 
(BPH): a systematic review and meta-analysis. World J Urol 
2014;32:1093–105.

98. McConnell JD, Bruskewitz R, Walsh P, Andriole G, Lieber M, 
 Holtgrewe HL, Albertsen P, Roehrborn CG, Nickel JC, Wang DZ, 
Taylor AM, Waldstreicher J. The effect of finasteride on the risk 
of acute urinary retention and the need for surgical treatment 
among men with benign prostatic hyperplasia. Finasteride 
Long-Term Efficacy and Safety Study Group. N Engl J Med 
1998;338:557–63.

99. Moinpour CM, Darke AK, Donaldson GW, Thompson IM 
Jr,  Langley C, Ankerst DP, Patrick DL, Ware JE Jr, Ganz PA, 
 Shumaker SA, Lippman SM, Coltman CA Jr. Longitudinal analy-
sis of sexual function reported by men in the Prostate Cancer 
 Prevention Trial. J Natl Cancer Inst 2007;99:1025–35.

100. Belknap SM, Aslam I, Kiguradze T, Temps WH, Yarnold PR, 
Cashy J, Brannigan RE, Micali G, Nardone B, West DP. Adverse 
Event Reporting in Clinical Trials of Finasteride for Androgenic 
Alopecia: A Meta-analysis. JAMA Dermatol. 2015 Apr 1. doi: 
10.1001/jamadermatol.2015.36. [Epub ahead of print].

101. Moore TJ. Finasteride and the Uncertainties of  Establishing 
Harms. JAMA Dermatol. 2015 Apr 1. doi: 10.1001/jamaderma-
tol.2015.37. [Epub ahead of print].

Brought to you by | New York University Bobst Library Technical Services
Authenticated

Download Date | 6/10/15 7:46 AM


