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Post-finasteride syndrome:
a surmountable challenge
for clinicians

Abdulmaged M. Traish, Ph.D.

Department of Urology, Boston University School of Medicine, Boston, Massachusetts

Post-finasteride syndrome (PES) is a constellation of serious adverse side effects manifested in clinical symptoms that develop and
persist in patients during and/or after discontinuing finasteride treatment in men with pattern hair loss (androgenetic alopecia) or
benign prostatic hyperplasia. These serious adverse side effects include persistent or irreversible sexual, neurological, physical and
mental side effects. To date, there are no evidence-based effective treatments for PFS. Although increasing number of men report persis-
tent side effects, the medical community has yet to recognize this syndrome nor are there any specific measures to address this serious
and debilitating symptoms. Here we evaluate the scientific and clinical evidence in the contemporary medical literature to address the
very fundamental question: Is PFS a real clinical condition caused by finasteride use or are the reported symptoms only incidentally
associated with but not caused by finasteride use? One key indisputable clinical evidence noted in all reported studies with finasteride
and dutasteride was that use of these drugs is associated with development of sexual dysfunction, which may persist in a subset of men,
irrespective of age, drug dose or duration of study. Also, increased depression, anxiety and suicidal ideation in a subset of men treated
with these drugs were commonly reported in a number of studies. It is important to note that many clinical studies suffer from incom-
plete or inadequate assessment of adverse events and often limited or inaccurate data reporting regarding harm. Based on the existing
body of evidence in the contemporary clinical literature, the author believes that finasteride and dutasteride induce a constellation of
persistent sexual, neurological and physical adverse side effects, in a subset of men. These constellations of symptoms constitute the
basis for PES in individuals predisposed to epigenetic susceptibility. Indeed, delineating the pathophysiological mechanisms underlying
PES will be of paramount importance to the understanding of this syndrome and to development of potential novel therapeutic mo-
dalities. (Fertil Steril® 2020;113:21-50. ©2019 by American Society for Reproductive Medicine.)
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of isozymes expressed in a wide
host of organs and tissues
including central nervous system
(CNS). 5a-Rs play key physiological
roles in regulation and development
of male sexual differentiation and
metabolism (1-7). 5a-Rs catalyze the
transformation of multiple gonadal,
adrenal and CNS steroid precursors
into active functional hormones and
neuroactive steroids (8-15).
Finasteride and dutasteride are
synthetic 5a-reductase inhibitors (5c-
RIs) which bind to 5«-Rs active sites
with high affinity. The pharmacoki-

5 a-reductases (5a-Rs) are a family

netics of finasteride and dutasteride
are as such that they are nearly irre-
versible inhibitor of 5a-Rs, with slow
rate of dissociation, leading to a long-
lasting effect of the drug, regardless of
dose administered. The irreversible na-
ture of the inhibition by this class of
drugs may lead to epigenetic changes,
such as DNA methylation of the
androgen receptor gene or the 5a-re-
ductases genes. In addition, this class
of drugs may act as endocrine disrup-
tors, contributing to several potential
mechanisms by which these drugs elicit
serious and undesirable sexual and
psychological adverse effects.
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Since 5a-dihydrotestosterone (5a-
DHT) plays a key role in erectile physi-
ology (16-22), including activation of
nitric oxide synthase (NOS) and
increasing blood flow in penile tissue,
inhibition of 5a-Rs by finasteride or
dutasteride contributes to erectile
dysfunction (ED). Studies in the
animal models (16-22) demonstrated
decreased biosynthesis and circulation
of 5a-DHT, reduced expression and
activation of endothelial (eNOS) and
neural (nNOS) nitric oxide synthases
(19-22), thus attenuating penile tissue
relaxation and resulting in ED. In
addition, absence of or reduced levels
of 5a-DHT result in penile trabecular
smooth muscle cells death
concomitant with increased deposition
of connective tissue leading to
alterations in penile tissue histo-
architecture and  impeding  its
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compliance, thus, contributing to ED (20-22). The
consequence of these pathophysiological changes is fibrosis
(scarring) of penile tissue, leading to poor tissue
compliance, venous leakage and ultimately ED (20-22).

Several pre-clinical studies emphasized the importance
of neuro-steroids in maintaining central nervous system
(CNS) function (23-48). Since neuro-steroid biosynthesis
is limited by 5«a-Rs activities, inhibition of these enzymes
in the CNS by finasteride or dutasteride reduces the
bioavailability of these critical physiological modulators.
Indeed, several studies have assessed the concentrations
of neuroactive steroids in cerebrospinal fluid (CSF) of pa-
tients who were former finasteride users and exhibited
persistent symptoms. These studies demonstrated a signifi-
cant reduction in 5«-DHT concomitant with increased
testosterone and 3«-diol derivatives and decreased proges-
terone metabolites such as 5«-dihydroprogesterone (DHP)
and 5, 3«, tetrahydroprogesterone (5«, 3, THP; allopreg-
nenolone) concomitant with increased levels of substrate
precursor, such as pregnenolone (46-48). These findings
suggest that alteration in neuroactive steroids, may be
associated with depression symptoms in patients who
were treated with finasteride and/or discontinued
finasteride use (46-48). A recent clinical trial reported on
the role of neuro-steroids in treatment of depression, sug-
gesting a critical role of neuro-steroids and their interac-
tions with neurotransmitter receptors (49).

Post-finasteride syndrome (PFS) represents a constella-
tion of sexual, physical, and neurological symptoms that
develop and persist during treatment and/or after finasteride
discontinuation (Fig. 1) (50, 51). Among the reported sexual
and physical adverse effects associated with PFS are: loss of
libido; ED; ejaculatory disorders; reduction in penis size;
penile curvature; reduced sensation; gynecomastia; muscle
atrophy; fatigue; and severely dry skin. Reported neurolog-
ical (psychiatric) adverse events include: depression and
anxiety; cognitive impairment; and suicidal ideation
(50-75). Furthermore, several case studies have linked
finasteride with male infertility (76-79), cataract and
intraoperative floppy-iris syndrome (80), pseudoporphyria
(81), and T cell-mediated acute localized exanthematous
pustulosis (82).

In this review, we summarize the findings from the scien-
tific and clinical literature including data reported in case
studies , observational studies, non-randomized and random-
ized clinical trials as well as systematic reviews and meta-
analyses to shed light on this highly controversial and very
complex clinical issue which deserves a deeper and more care-
ful assessment in order to provide appropriate clinical care for
individuals afflicted PFS.

METHODS

A search of Medline, PubMed, Ovid, and Google scholar data-
base was conducted for relevant articles published from 1989
to August 2019 on clinical use of finasteride and dutasteride
and revealed more than 250 published articles. These articles
were reviewed, and data were extracted from case studies,

observational studies, non-randomized and randomized clin-
ical trials as well as systematic reviews and meta-analyses.

RESULTS
Clinical Studies Reporting Sexual Adverse side
effects

A body of evidence exists supporting the presence of a
constellation of sexual, physical, and psychological symp-
toms that develop during and/or after finasteride exposure
and persist after drug discontinuation (83-86). It is
important to note that the sexual adverse side effects of
finasteride have been reported in almost all clinical studies,
albeit with varying degrees of severity (12, 13, 14, 87-118).
Table 1 summarizes findings of studies with finasteride or
dutasteride in the treatment of men with BPH or for
prevention of prostate cancer (87, 88, 90, 95, 97-99, 106,
112, 115, 119-126). One of the most prominent
observations on the safety of these drugs is the increased
incidence and persistence of sexual dysfunction (decreased
or loss of libido, ED and orgasmic dysfunction), irrespective
of duration of study, drug or dose used. Table 2 summarizes
the findings in young men with male pattern hair loss
(AGA) who were treated with finasteride or dutasteride. The
most notable serious adverse effects in these studies were
loss or reduced libido, ED, orgasmic dysfunction, increased
anxiety, depression and suicidal ideation (46-48, 52, 53, 56,
67, 69, 71, 74, 84, 89, 127-160). Out of the studies listed in
Table 2, more than half of these studies were randomized
controlled clinical trials. However, adequate safety
evaluations or reporting was not provided in many of these
studies. Only few studies reported on the methods for
assessments or the scales or questionnaires used to evaluate
the sexual and neurological adverse side effects. In most
cases the reporting of harm in these studies was considered,
at best, inadequate. It is possible that because in many
clinical trials reporting on sexual adverse effects in
response to finasteride or dutasteride were made by an
interview, thus introducing a real bias given many men are
hesitant to answer question regarding their sexual activity,
especially if the interviewer is a female. While some studies
have disclosed conflicts of interest, roughly half of all
studies are funded by the drug manufacturer and in many
cases the data management, evaluation and reporting also
carried out by the manufacture. Such studies may suffer
from serious biases, inaccurate data reporting and lack of
standardized methods of adverse events assessment.
Findings from these studies were used by clinicians to argue
against the existence of persistent sexual adverse side
effects and in turn dismissed any claims that PFS is a real
syndrome.

Table 3 summarizes the findings from systematic re-
views and meta-analyses and pharmacovigilance studies
and general reviews (60, 83, 85, 86, 102, 161-176). While
some of these studies attempted to dismiss the mere
existence of persistent sexual and psychiatric adverse
events, the overwhelming conclusions of majority of these
studies acknowledged the evidence for the persistent
sexual and neurological adverse side effects and
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(A) A hypothetical model of finasteride acting as an endocrine
disrupter. Finasteride via inhibiting key neuro-steroid biosynthesis
promotes epigenetic changes in gene expression leading to
silencing or attenuating physiological responses. Inhibition of 5a-
reductases activities by the high affinity, slow dissociating inhibitor
(finasteride) results in depleting the substrate precursors for the 3a-
hydroxy-steroid ~ dehydrogenases and  therefore  blocking
biosynthesis of neuro-steroids. This inhibition results in attenuating
the function of neurotransmitter receptors and promotes changes
in the expression of a host of gene products, thus eliciting
epigenetic changes manifested in histone acetylation, methylation,
and DNA methylation and upregulation of androgen receptor (AR)
gene expression. These changes together with depleted neuro-
steroid pool manifest itself in the development of PFS in susceptible
individuals. (B) The epigenetic changes induced by finasteride
elicited endocrine disruption, illustrated in a, produce
pathophysiological changes that are manifested as constellations of
symptoms of PFS. (Adapted, with permission from the publisher,
from Traish AM. The post-finasteride syndrome: clinical
manifestation of drug-induced epigenetics due to endocrine
disruption. Current Sexual Health Reports 2018;10(3):88-103.)

Traish. Post-finasteride syndrome: a new challenge. Fertil Steril 2019.
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highlighted the need for better understanding of this
syndrome in order to offer treatment for afflicted
individuals. Furthermore, some of these studies pointed to
the potential bias in many of the reported clinical trials
and highlight the need to educate clinicians to consider
these adverse effects more seriously. It is important to
note that in some studies, safety assessments were not
carried out appropriately or were not reported.

It is worth noting that loss or reduced libido and ED were
consistently noted in double-blind, randomized, placebo-
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controlled trials, as well as observational studies
(Tables 1-3). For example, the findings of Corona et al.
(170, 177), in a meta-analysis of 46,733 cases demonstrated
increases the risk of ED with finasteride. In the study by Liu
et al. (173) a meta-analysis of 17 clinical trials with 17,494
subject’s safety evaluation was reported only in 10 trials
with 6,779 patients. The authors stated, “The pooled relative
risks for sexual dysfunction were 2.56 (95% confidence inter-
val [CI] 1.48-4.42) in men with BPH and 1.21 (95% CI 0.85-
1.72) in men with AGA; those for erectile dysfunction were
1.55 (95% CI 1.14-2.12) in men with BPH and 0.66 (95%
CI0.20-2.25) in men with AGA; and those for decreased libido
were 1.69 (95% CI 1.03-2.79) in men with BPH and 1.16 (95%
CI 0.50-2.72) in men with AGA.” Interestingly, the authors
concluded that there were no connections between finasteride
use and ED. Similarly, Hagberg et al. (174), in a cohort 12,346
medical records also concluded that there was no relationship
between finasteride use and ED. This contrasts with the study
by Corona et al. (170, 177). More importantly, Fwu et al. (115),
reported on a data from a multicenter, randomized study
comprising 2,783 patients in which risk of ED was increased
with finasteride use.

It is important to note several studies have reported that
finasteride-induced adverse effects may not resolve with
drug discontinuation and may become persistent or irre-
versible in a subset of patients (67-75, 83, 84, 128, 129).
This may be attributed to susceptibility of such subjects to
epigenetic predisposition (50). In men who exhibit
symptoms of PFS approximately 40.5% of patients had
difficulties with erection, and 3.8% had no erections at
all. Other difficulties include achieving orgasm and loss
of penis sensitivity, decreased ejaculatory force,
anhedonia; lack of mental concentration, and loss of
muscle tone or mass (67-75, 83, 84, 128, 129). In a study
by Wessells et al. (88), a 4-year, randomized, double-
blind, placebo-controlled trial assessing the efficacy and
safety of finasteride 5 mg in 3,040 men, aged 45 to 78 years,
with symptomatic BPH, enlarged prostates, and no evi-
dence of prostate cancer, the authors reported that during
year 1 of the study, 15% of finasteride-treated patients
and 7% of placebo-treated patients had sexual adverse
events that were considered drug related by the investigator
(P <.001), The authors reported that sexual adverse events
resolved, while continuing therapy, in 12% of finasteride
patients and 19% of placebo patients. Only 4% of finaste-
ride and 2% of placebo patients discontinued the study
because of sexual adverse events. In men who discontinued
finasteride treatment, only 500% of patients experienced
resolution of their sexual adverse events after drug dis-
continuation. Although few studies claimed complete
reversibility of sexual dysfunction in all patients after
discontinuation of finasteride treatment (88, 89, 145), other
studies describe patients experiencing irreversible and
persistent adverse side effects (46-48, 50, 52, 53, 55, 56,
58-62, 67-72, 74, 75, 83, 84, 127-129). These findings
were supported by data from a retrospective study by
Kiguradze et al. (84), in which they examined records of
11,909 patients in which 167 patients were identified with
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TABLE 1

Studies in Men with BPH treated with finasteride or dutasteride

Author, year
(reference)

Nickel JC et al.,
1996 (95)

McConnell et al.,
1998 (98)

Moinpour et al.,
2007 (122)

Hudson et al.,
1999 (99)

Thompson et al
2003 (87)

Andriole et al
2010 (119)

Wessells et al.,
2003 (88)

Debruyne et al.,
2004 (106)

Nature of the study

Double-blind, parallel-group, placebo-controlled,
multicenter, prospective randomized study. A total of
613 men were entered into the study; 472 completed
the 2 years of treatment.

Double-blind, randomized, placebo-controlled trial of
3,040 men with moderate- to-severe urinary
symptoms and enlarged prostate glands who were
treated daily with 5 mg of finasteride or placebo for
four years. Complete data on outcomes were available
for 2,760 men.

Longitudinal analysis of sexual function reported by men
in the Prostate Cancer Prevention Trial. Sexual
dysfunction was assessed in 17,313 PCPT participants
during a 7-year period.

A Phase Il North American BPH clinical trial originally
enrolled 895 men, 297 of whom were randomized to
receive finasteride 5 mg.

Randomized clinical trial, 18,882 men 55 years age or
older randomly assigned to treatment with finasteride
(5 mg per day) or placebo for seven years.

Randomized clinical trial, of 6,729 men who underwent a
biopsy or prostate surgery 3,305 men were treated
with dutasteride and 3,424 men in the placebo group

A 4-year, randomized, double-blind, placebo-controlled
trial assessing the efficacy and safety of finasteride 5
mg in 3,040 men, aged 45 to 78 years.

A total of 4,325 patients were randomized to dutasteride
or placebo in the double-blind portion of the Phase |l
studies. Patients were eligible for a 2-year open-label
extension, where all patients received dutasteride 0.5
mg daily (dutasteride/dutasteride (D/D) group and
placebo/dutasteride (P/D group)).

Traish. Post-finasteride syndrome: a new challenge. Fertil Steril 2019.

Authors’ interpretations

The incidence of adverse events related to sexual
dysfunction were significantly higher in the finasteride
group than in the placebo group (ejaculation disorder
7.7% vs. 1.7% and impotence 15.8% vs. 6.3%; P
<.01 for both parameters).

The only drug-related adverse effects that occurred in 1%
or more of the men for which the rates differed
significantly between the groups were symptoms of
sexual dysfunction, breast enlargement or tenderness,
and rashes.

Finasteride increased sexual dysfunction only slightly and
its impact diminished over time. The effect of
finasteride on sexual functioning is minimal for most
men and should not impact the decision to prescribe or
take finasteride.

Finasteride was well tolerated, with no significant increase
in the prevalence of sexual adverse events over time.

Reduced volume of ejaculate, erectile dysfunction, loss of
libido, and gynecomastia was more common in the
finasteride group than in the placebo group (P<.001
for all comparisons).

A drug-related decrease and or loss of libido was reported
by the men in the dutasteride group, as compared with
the men in the placebo group (P<.001 and P =.03,
respectively). A drug related decrease in or loss of
erectile function was reported in men in the
dutasteride group as compared to the placebo group
(P<.001).

15% of finasteride-treated patients and 7% of placebo-
treated patients had sexual AEs that were considered
drug related by the investigator (P <.001) during year
1 of the study. In men who discontinued with a sexual
AE, 50% and 41% experienced resolution of their
sexual AE after discontinuing finasteride or placebo
therapy, respectively.

The most common drug-related adverse events were
sexual events (impotence, decreased libido, and
ejaculation disorders) and gynecomastia. The onset of
most new drug-related sexual AEs occurred within the
first 6 months of therapy.

Safety evaluations methods

Investigators assessed patient well-being, incidence of
adverse events and treatment compliance during an
open-ended interview at each visit.

Investigators assessed patient well-being, incidence of
adverse events and treatment compliance during an
open-ended interview at each visit.

A battery of questionnaires was used to assess sexual
dysfunction

Safety was assessed throughout the study by physical
examination and laboratory tests and by monitoring all
clinical and laboratory adverse events at least every 6
months

Adverse events and side effects were reported by the men
during directed interviews over the course of their
treatment.

Adverse events were reported by the investigators of the
study. No details on how such events were fully
assessed.

During the treatment period, spontaneously self-reported
sexual adverse events were recorded. Physicians were
asked to classify the intensity of sexual AEs as mild,
moderate or severe.

Safety was assessed through AE reporting, clinical
laboratory assessments, and yearly physical
examinations, which included focused gynecomastia
evaluations.



020C AYVNNVI/ L 'ON €LL TTOA

14

TABLE 1

Continued.

Author, year
(reference)

Brenner &Matz
1999 (123)

Gormley et al.,
1992 (122)

Marberger et al.,
1998 (97)

Roehrborn et al.,
2002 (90)

Vaughan et al.,
2002 (113)

Andriole et al.,
2003 (120)

Tsukamoto et al.,

2009 (126)

Nature of the study

Twenty-eight men with AGA, aged 53-76 years (mean, 65
years), were selected to, participate in this trial from a
double blind, placebo controlled, multicenter study of
subjects with moderate symptoms of BPH.

Double-blinded study of 1 and 5 mg of finasteride vs
placebo in 895 men with BPH.

A double-blinded placebo controlled multicenter trial
assessing long term effects of finasteride on men with
BPH. Of the 3,270 men enrolled, 3,168 contributed
data to the safety analysis, and 2,902 to the efficacy
evaluation.

A total of 4,325 men (2,951 completed) with clinical BPH
were enrolled into three identical clinical trials and
randomized to 0.5 mg dutasteride daily or placebo.
After a 1-month, single-blind, placebo lead-in,
patients were followed up for 24 months in a double-
blind trial with multiple interval assessments.

A total of 190 men with BPH entered one of two Phase |l
double-blind 3 to 6-month studies and 156 patients
continued to take finasteride in an open label study
and more than 70 patients completed 7 to 8 years of
treatment.

The safety and tolerability data from four large,
randomized, double-blind clinical trials (n =5,655)
with the novel, dual 5a-reductase inhibitor,
dutasteride.

This was a randomized, double-blind, placebo-controlled,
parallel-group study of 378 subjects with clinical BPH
were randomized to receive placebo or dutasteride
once daily for 52 weeks.

Traish. Post-finasteride syndrome: a new challenge. Fertil Steril 2019.

Authors’ interpretations

No adverse event reporting.

The proportion of men reporting decreased libido and
decrease ejaculate volume was significantly higher (P
<.05) in both finasteride treated groups than in the
placebo group. The proportion of men reporting
impotence with 1 mg finasteride were higher than in
the placebo group (P<.05). Two men died. One died
of cardiac arrest and one committed suicide.

Only decreased libido, ejaculation disorders, and
impotence were considered by the investigators to be
drug related. A total of 273 patients reported a sexual
adverse event (change in libido, ejaculation disorder,
impotence, or orgasm dysfunction) during the
treatment period, 165 (10%) in the finasteride group
and 108 (7%) in the placebo group (P <.001).

Drug-related AEs were seen in 14% and 19% of placebo-
treated and dutasteride-treated patients, respectively,
with sexually related AEs the most common in both
groups. Impotence, reduced libido, ejaculation
disorders, and gynecomastia occurred more frequently
in dutasteride-treated patients. .

The most common drug-related adverse events were
impotence, ejaculation disorder, and decreased libido.
The incidence of new occurrences of drug-related
sexual adverse events was highest during the first year
of the open extension and decreased to much lower
levels throughout the extension.

Sexual adverse events were the most commonly reported
class of drug-related adverse event.

The percentages of subjects with drug-related adverse
events were 5% and 6% in the placebo and
dutasteride groups, respectively. The most common
drug-related adverse events (=1% in any treatment
group) included erectile dysfunction, stomach
discomfort, libido decreased, and dizziness.

Safety evaluations methods

No assessments of adverse events were made.

Investigators assessed patient well-being, incidence of
adverse events and treatment compliance during an
open-ended interview at each visit.

Investigators assessed patient well-being, incidence of
adverse events and treatment compliance during an
open-ended interview at each visit.

Investigators assessed patient well-being, incidence of
adverse events and treatment compliance during an
open-ended interview at each visit.

No information was provided on how assessment of
adverse events was made.

Safety was assessed at each visit by asking the patient
about any adverse events that had been experienced.

Investigators assessed patient well-being, incidence of
adverse events and treatment compliance during an
open-ended interview at each visit.
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Authors’ interpretations Safety evaluations methods

Nature of the study

Change in sexual function was a secondary outcome. We

Men assigned to finasteride and combined therapy

The Medical Therapy of Prostatic Symptoms study was a

analyzed the records of 2,783 men enrolled in the

experienced overall statistically significant but slight

multicenter, randomized, double-blind, placebo

study who completed the inventory at baseline and at

least once during follow-up.

worsening of ejaculatory function compared with men
on placebo. Men assigned to combined therapy also

controlled clinical trial with a primary outcome of time

to benign prostatic hyperplasia progression.

experienced significant worsening in erectile function

and sexual problem assessment.
The incidence of erectile dysfunction, ejaculatory

Safety assessments included International Index of Erectile

A retrospective analysis of 378 consecutive men treated

Function and adverse events. Patients were evaluated

at 3 months, 1 year and yearly thereafter.

dysfunction and decreased libido resulting in

with 5a-reductase inhibitor monotherapy (197 on

discontinuation from therapy was significantly (P

finasteride and 211 on dutasteride) in a single clinic

was performed.

<.01) higher in the dutasteride (5.1%, 2.4%, and
2.7% respectively) compared with the finasteride
group (2.1%, 1.8%, 1.4% and respectively).

benign prostatic hyperplasia; PCPT = Prostate Cancer Prevention Trial.

adverse event; AGA = androgenetic alopecia; BPH

Traish. Post-finasteride syndrome: a new challenge. Fertil Steril 2019.

persistent ED (1.4% of the cohort versus 31.5% of patients
with treatment related ED).

Clinical Studies Reporting Depression, Anxiety and
Suicidal Ideation

In a series of 23 subjects (17 males, 5 females; mean age 28.16
years + 7.68 standard deviation) who were treated with finas-
teride, 1 mg/day orally, for AGA, Altomare et al. (149) re-
ported that 19 patients (14 males, 5 females) developed a
mood disturbance (moderate to severe depression) during
treatment (149). In this cohort, depression significantly
impaired social relations, sleep and eating behavior, and
increased anxiety. Irwig and colleagues reported that rates
of sexual and depressive symptoms were significantly higher
in former finasteride users as compared to controls (67-73).
Several studies (69, 73, 74, 127, 149) reported that
depressive symptoms were significantly more prevalent in
finasteride users than in non-users and the incidence of mod-
erate to severe depressive symptoms were higher in the finas-
teride treated patients than in non-users. Suicidal thoughts
were declared in 44% of the former finasteride users and
only in 3% of the controls (62, 69, 73, 74, 75). An analysis
of the FDA database (FEARS) revealed persistent suicidal
ideation in 7.9% of males (127).

Pathophysiological Mechanisms Contributing to
Erectile Dysfunction

Several potential mechanisms account for the persistent sex-
ual problems encountered after use of finasteride or dutaster-
ide, including inhibition of steroidogenesis, alternations in
neural network structure and function and altered blood ves-
sels, smooth muscle cell atrophy and fibrosis of erectile tissue.
It is important to note that 5a¢-DHT plays a key role in erectile
physiology (16-22, 178-180). Thus, inhibition of T
conversion to 5«¢-DHT by finasteride or dutasteride may
interfere with erectile physiology in men treated with
finasteride or dutasteride. Pinsky et al. (21) and Oztekin
et al. (22) demonstrated that treatment of mature intact
animals with the 5«-R inhibitor, dutasteride, resulted in a
significant reduction in the expression of neuronal nitric
oxide synthase (nNOS) (Fig. 2) and loss of trabecular
smooth muscle and a significant increase in connective
tissue deposition (Fig. 2) resulting in poor tissue compliance
and ED. This pathology resulted in blunting of the in vivo
erectile response, even after drug discontinuation (22)
(Fig. 3). Zhang et al. (20) examined the effects of long-term
finasteride treatment of erectile function in mature male an-
imals for 16 weeks with a daily oral dose of 4.5 mg/kg and
confirmed the findings of Pinsky et al. (21) and Oztekin
et al. (22) in that finasteride significantly attenuated penile
erectile response in vivo to electric field stimulation (EFS) of

= o) ~ the cavernous nerve with concomitant loss of trabecular
@ - 33 T fige smooth muscle content and increased connective tissue depo-
w g >_- g © <t [N I .. . 5 it
c_nl E 58 ©o5 = w sition. More profoundly the expression of endothelial nitric
|<_: § g 'ég 2 o E} o g oxide synthase (eNOS) was significantly attenuated by finas-
= = = teride treatment, contributing to ED.
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TABLE 2

Studies in men with AGA treated with finasteride or dutasteride.

Author, year

(reference) Nature of the study as described by authors

Ganzer and Jacobs,
2016 (52)

This is a retrospective observational study using self-
administered questionnaire in which participants in
this online survey completed the BDI, the BAI, and
Ten-Item Personality Inventory.

Melcangi et al.,
2017 (48)

A multicentric, prospective, longitudinal, case-control
clinical trial. PFS patients were recruited through the
[talian network finasteride side effects. Only subjects
who had discontinued finasteride at least 3 months
earlier, did not use drugs known to potentially
interfere with neuroactive steroid levels and did not
report depression or sexual dysfunction before
finasteride use were included.

Kiguradze et al.,
2017 (84)

A single-group study design and CTA to model PED
lasting greater than 90 days after stopping finasteride
or dutasteride. The data source was the electronic
medical record data repository for Northwestern
Medicine.

Basaria, et al.,
2016 (56)

A clinical study utilizing biochemical and imaging
techniques to assess sexual function, mood, affect,
cognition, hormone levels, body-composition, fMRI
response to sexually and affectively-balanced stimuli
were assessed in finasteride users, who reported
persistent sexual symptoms after discontinuing
finasteride

Chiriaco et al., A
2016 (128)

observational retrospective evaluation of 79 young
men with long-term adverse effects after use of
finasteride against androgenetic alopecia. The type
and frequency of symptoms in men having long-term
sexual and non-sexual side effects after finasteride
treatment (a condition recently called PFS against
AGA were assessed.

o}

Traish. Post-finasteride syndrome: a new challenge. Fertil Steril 2019.

Study authors assessment of adverse events

An important finding in this study was that almost 57% (n

= 97) of men reported a psychiatric diagnosis and
28% (n = 27) had a first-degree relative with a mental
health disorder, of this group 17 only had a family
history. Nearly 50% of the men surveyed reported
clinically significant depression as evidenced by BDI
score and 34% experienced anxiety on the BAI.

Objective evidence in PFS patients of peripheral

neuropathy of the pudendal nerve which is critical for
normal neurogenic control of erection. Pelvic nerve
somatosensory evoked potential abnormalities were
found in 25% of PFS patients, despite normal
neurological examination and no prior history of
neurological disease. PFS patients show altered levels
of important physiological regulators of brain
function, such as neuroactive steroids.

Among men with finasteride or dutasteride exposure,

167 of 11,909 (1.4%) developed PED. Of 530 men
with new ED, 167 (31.5%) had new PED. Men
without prostate disease who combined nonsteroidal
anti-inflammatory drug use with >208.5 days of 5a-
Rl exposure had 4.8-fold higher risk of PED than men
with shorter exposure (NNH 59.8, all P < .002). Young
men with >205 days of finasteride exposure had 4.9-
fold higher risk of PED (NNH 108.2, P <.004) than
men with shorter exposure.

Symptomatic finasteride-users had impaired sexual

function, higher depression scores, a more negative
affectivity balance, and more cognitive complaints
than men in groups 2 and 3 but had normal
objectively-assessed cognitive function. These men
also exhibited depressed mood; and moderate to
severe depression. Symptomatic finasteride-users
revealed depressed mood and fMRI findings
consistent with those observed in depression.

The most frequent non-sexual symptoms were reduced

feeling of life pleasure or emotions (anhedonia)
(75.9%); lack of mental concentration (72.2%), and
loss of muscle tone/mass (51.9%). By ASEX
questionnaire, 40.5% of participants declared getting
and keeping erection very difficult, and 3.8% never
achieved; reaching orgasm was declared very difficult
by 16.5%, and never achieved by 2.5%. By the ad hoc
questionnaire, the most frequent sexual symptoms
referred were loss of penis sensitivity (87.3%),
decreased ejaculatory force (82.3%), and low penile
temperature (78.5%).

Safety assessments as described by the study
investigators

Psychological sequelae were assessed using two self-

report scales, the BDI and the BAI. The BAI, selected to
evaluate anxiety, is a 21-item self-report
questionnaire that distinguishes anxious diagnostic
groups (e.g., panic disorder) from non-anxious
diagnostic groups (e.g., major depressive disorder).

A questionnaire was used to evaluate the absence of PFS

signs and symptoms before the finasteride treatment,
as well as the presence of this accompanying signs
and symptoms during and after the drug treatment.
Patients were assessed for the presence of any
neurological impairment through careful personal
and family history assessment and physical
examination performed by a certified neurologist.

Main outcome measure was diagnosis 