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Abstract

Introduction: Finasteride is widely used in the treatment of benign prostatic hyperplasia and androgenetic
alopecia. Persistent sexual adverse events in patients that withdraw the drug was poorly studied. Materials and
methods: case report study of two clinical cases of post-finasteride syndrome.

Case 1: 27 year old male who, after 7 months of finasteride 1mg/day intake for androgenetic alopecia, began with
erectile dysfunction, low libido, hypospermia, muscular hipotrophy and penile shrinking, in a persistent and
progressive way although withdrawal of the drug. He was also evaluated by a psychiatrist.

Case 2: 23 year old male that after the intake of 1 pill of finasteride 1mg for androgenetic alopecia began with
erectile dysfunction, low libido, hypospermia, less intense orgasms, asthenia, muscle pain and penile shrinking, in a
persistent and progressive way although withdrawal of the drug. He is under psychiatric evaluation.

Results: Case 1: Hormonal profiles were normal, with a dihydrotestosterone of 192 pg/ml and the penile
ultrasound showed an hyperechogenicity at the distal portion of the right corpus cavernosum. The genetic
determination of the CAG triplets of the androgen receptor gene showed a value of 24 repetitions. Treatment with
Tadalafil and vacuum therapy was effective, although not complete, but he didn't benefit from the 3 month
application of Andractim®, with a posterior benefit from the application of HCG 6000 UI/week associated with
Anastrozole 2mg/week, with normal hormonal controls.

Case 2: penile Doppler and hormonal profiles were normal. Treatment with Tadalafil was effective, although not
complete. There was no adherence to other treatments.

Conclusion: post-finasteride syndrome is a little known entity with an unknown physiopathology, and is currently
under study. Awareness should be promoted about the existence of this syndrome in order to give the best
assistance to these patients until we have a better comprehension of this entity.

Keywords: Finasteride; Persistent sexual adverse events; 5-alpha-
reductase; 5-alpha reductase Inhibitors; Androgen receptor

Introduction
The inhibitors of the 5-alpha-reductase (5ARI), enzyme that

catalyzes the conversion of Testosterone to Dihydrotestosterone (DHT)
[1], have been widely used for more than 20 years, especially in the
treatment of androgenetic alopecia and benign prostatic hyperplasia.
There are 2 types of 5-alpha-reductase (5AR): type 1 (5AR-1) and type
2 (5AR-2). 5AR-1 is predominantly localized in hair follicles and
sebaceous glands, non-genital skin, as well as in the liver, prostate and
kidneys, contributing to one third of the circulating DHT2. 5AR-2 is
predominantly localized in the prostate, seminal vesicles, epididymis,
hair follicles, genital skin and liver, contributing to the remaining two
thirds of the circulating DHT [3,4]. While dutasteride is a dual
inhibitor of the 5AR, finasteride only inhibits 5AR-2. 5AR is not only
responsible for the reduction of Testosterone to DHT, but also for
enabling the enzymatic functions of the central nervous system, in the
synthesis of different neurosteroids [5]. It is clearly established that
androgens are necessary not only for the development of fetal male

genitalia, but also for the maintenance of the penile structure and the
erectile function, as well as an adequate spermatogenesis, in adults
[6-8]. Therefore, 5ARI sexual and genital adverse effects are possible,
with a reported prevalence of 10-19% in patients treated for benign
prostatic hyperplasia under finasteride 5mg/day and, in patients with
androgenetic alopecia under 1 mg/day, with a relative risk of 1.399[10].
Many studies have been published about this subject, with a significant
variation in the presence of sexual and genital adverse effects [11-14].
Although the severity of these symptoms and the posterior withdrawal
of the drug was poorly documented, Lowe, in a controlled and
randomized study, which in the first year was double-blinded, reported
a discontinuation of the drug due to the adverse effects of 0.2% in the
placebo group, 0.7% for the finasteride 1 mg group and 1.3% in the
Finasteride 5 mg group[15]. However, potential recovery after
withdrawal was not assessed. In this sense, in studies conducted by
Irwig et al. [16,17], the possibility that they could be permanent was
established, raising awareness to the medical community respecting
the use of these drugs and the study of this phenomenon, now known
as Post-Finasteride Syndrome or Post 5ARI Adverse Effects Persistence
Syndrome. Even though there is no consensus on the definition, most
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studies believe it’s required that the symptoms should last at least for 3
months [18,19].The aim of this study is to report two cases of post
finasteride syndrome, as well as a bibliographic review on the matter.

Subjects and Methods
Retrospective case report studies of 2 cases of post-finasteride

syndrome. We obtained the clinical histories of the 2 patients that
reported persistent adverse effects after the intake and withdrawal of
Finasteride 1 mg/day that was initially indicated for androgenetic
alopecia. We also showcase the complementary exams, the treatment
proposed and the obtained results. Finally, we discuss a bibliographic
review on the topic.

Case 1
27 year old male without any clinical or surgical antecedent of

relevance. Between January and July of 2014 he was under treatment
with finasteride 1mg/day for androgenetic alopecia, without any
adverse effects. After a non-protected sexual relationship and the
necessity to initiate prophylactic antiretroviral treatment, he suspended
the intake of finasteride because of digestive intolerance, and resuming
its use in September of 2014. After twenty days, he began showing
signs of low libido and less morning erections, as well as penile
shrinking, therefore decided to discontinue the drug 10 days later. This
diminished his symptoms and he began noticing an increased libido
after 2 weeks. Soon after withdrawing the drug he started to
experiment the same adverse symptoms as before, associating a
“flaccid but rigid” penile state, less penile length and girth, scrotal
shrinking, more visible superficial penile veins, mild flaccid penile
pain, mild distal penile curvature to the right, severe post ejaculatory
asthenia and less muscle tone and strength. Surprisingly, he also
reported not having any perceived hair loss, as if he were still under
finasteride effects.

Case 2
A 23 year old male with a history of rib Ewing Sarcoma and of

testicular cancer (unilaterally orchiectomized), both pathologies for
which he underwent chemo and radiotherapy treatment, free of
disease for the past 5 years, and without any endocrine, osteomuscular,
psychosexual, erectile or ejaculatory function disorder. Due to his
androgenetic alopecia, treatment with Finasteride 1 mg/day was
indicated. The day after having his first pill, he noticed adverse effects
attributable to this drug, so he decided to discontinue the drug.

These symptoms consisted of severe erectile dysfunction (which
ranged from progressive worsening to complete erectile dysfunction),
lack of any morning erections, less penile length and girth which
caused “excessive penile skin”, penile hyposensitivity, more visible
superficial penile veins, moderate penile, testicular and perineal pain
(with progressive and spontaneous improvement), hypospermia and a
“more watery” semen, less intense orgasms, asthenia and articular and
muscular pain (but without any muscle mass loss), that also showcased
progressive and spontaneous improvement.

Other nonspecific symptoms were: intense headaches that
progressively improved ocular and retroocular pain, miodesopsias,
xeroftalmia, red eyes and photophobia, with progressive improvements
except for the miodesopsias, insomnia, panic attacks and mood
disorders.

Results

Case 1
Upon physical examination, a little fibrous plaque was found at the

distal portion of the right corpus cavernosum, that the patient denied
noticing before, with no further findings. A hormonal profile was
performed in two opportunities (LH, FSH, Total and bioavailable
Testosterone, Estradiol, Prolactine, TSH, SHBG and DHEA-S), as well
as a penile ultrasound and a derivation to Psychiatry for
interdisciplinary work after he began showing suicidal tendencies. It
was not possible to determine serum DHT because it's not measured in
Argentina on adult patients. However, both hormonal profiles, without
DHT, were normal. Due to his previously known anxious personality
and the psychopathology triggered after these events, following his
psychiatric evaluation, treatment with benzodiacepines was indicated,
resulting in some improvement in the penile size.

Figure 1: Intracavernosal hyperechogenicity of distal portion of
right corpus cavernosum.
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The penile ultrasound showed a plaque at the distal portion of the
right corpus cavernosum associated to an intracavernosal hyper
echogenicity (Figure1), as if it could be an intracavernosal fibrosis.
Consequently, a penile Magnetic Resonance Imaging (MRI) under
vasoactive drugs was performed, with normal results and without any
suggestive finding (Figure 2).

Figure 2: Normal penile MRI (under vasoactive drugs).

The main treatment consisted in Tadalafil 5 mg/day and vacuum
therapy, with a favorable but partial response. Being that the diagnostic
hypothesis consisted in a drop in the serum levels of DHT, we
indicated DHT replacement treatment with Andractim® (2.5% DHT
gel) 5 gm per day. Since no clinical response was seen after 3 months of
use, it was discontinued. It’s important to clarify that while the dosage
was decided according to the treatment of hypogonadism, there is no
guideline on the replacement of DHT in patients with this syndrome.
After all he had been through, the patient went for a medical
consultation at Baylor College of Medicine, Houston, Texas, USA. He
wanted to have his DHT levels measured and opt for an alternative
treatment. A DHT measurement was performed, as well as a genetic
analysis of CAG triplet repeats of the androgen receptor gene, since
polymorphisms at this level could be associated to its lower sensitivity
to androgens. DHT resulted in a value of 192 pg/ml (112-955 pg/ml),
interpreted as a low DHT for his age. CAG determination resulted in
24 repetitions, interpreted as significant for lower sensitivity of the
androgen receptor. After this evaluation, the indicated treatment
consisted of HCGu 6000 UI/week, divided into 3 applications of 2000
UI/week, combined with Anastrozole 2 mg/week, divided into 2
intakes of 1 mg/week. This was done in order to hyper stimulate the
Leydig cells, elevate the levels of Testosterone and blocking the
aromatase, thus diverting the metabolism of Testosterone through the
5AR way (assuming it still had any remaining activity), without
compromising his spermatogenesis (Figure 3).

Figure 3: Indicated treatment. HCG: Human Corionic
Gonadotrophin. DHT: Dihydrotestosterone.

After 2 weeks of treatment he noticed some improvements, such as
less penile rigidity in a flaccid state, a more “warm” penis, increased
morning erections (without any changes in the rigidity of the
erections), some growth in penile girth, absence of post ejaculatory
asthenia, greater libido, increase in muscular tone and strength, and an
improved mood and self-esteem. One month later, a hormonal profile
was performed without DHT, showing a Testosterone of 10.2 ng/ml
(2.5-8.5 ng/ml), a bioavailable Testosterone of 6.14 ng/ml, and an
Estradiol in range, so we decided to lower the dose of HCGu to 5000
UI/week. Two months after this treatment modification, a new
hormonal profile was taken, which showed a Testosterone of 7.93
ng/ml, a bioavailable Testosterone of 2.42 ng/ml and an Estradiol in
range. This resulted in a more comfortable treatment (given that
HCGu is marketed in 5000 UI flasks) as well as a higher sense of well-
being. He is currently still under treatment, with a slow but steady
improvement in his symptoms, accompanied by periodic evaluation by
the Andrology team of the Urology department and the Psichiatry
department of the Hospital Italiano from Buenos Aires.

Case 2
A hormonal profile (LH, FSH, Total and bioavailable Testosterone,

Estradiol, Prolactine, TSH, SHBG and DHEA-S) and a penile
ecodoppler with vasoactive drugs were indicated. The hormonal profile
came back normal, and was further confirmed by a second one two
months later. The only altered item found was FSH, which resulted in
values of 16 and 21 mU/ml, surely due to the unilateral orchidectomy
and the chemo and radiotherapy treatment, with a severe negative
impact in his spermatogenesis. It was not possible to determine serum
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DHT levels because they're not measured in Argentina on adult
patients. The penile ecodoppler results were normal. He mentioned
that the erectile function improved after the indication of Tadalafil 5
mg/day. Even though masturbation was difficult, he was able to
penetrate, ejaculate and orgasm during sexual intercourse.
Unfortunately, an increased sexual anxiety prevented him from
performing normally. He also noticed a mild improvement in penile
size. A few weeks after being on Tadalafil, he suspended it due to
headaches and tinnitus, only to resume it intermittently when the
symptoms disappeared. He had no adherence to any other treatment
alternatives. He was interdisciplinary evaluated along with a
psychiatrist, to attend his psychosexual, mood and anxiety disorders.
He is currently being treated with benzodiacepines (with adequate
response), and is still under periodic evaluation by the Andrology team
of the Urology department and the Psychiatry department of the
Hospital Italiano from Buenos Aires.

Discussion
The impact of finasteride on a patient’s sexuality is well known,

though poorly studied, especially in regard to the physiopathology of
the maintenance and progression of the symptoms after the drug has
been withdrawn. The prevalence or incidence of this syndrome is
unknown, although some authors have tried to estimate it, as is the
case of the study published by Wessells et al. [20], randomized, double-
blinded, with a 4 year follow-up of a total of 30-40 patients, which
estimated the incidence of adverse effects of the treatment with
finasteride 5 mg/day for benign prostatic hyperplasia versus placebo.
15% of the patients in the case group reported sexual adverse effects,
against a 7% in the placebo group. These adverse effects resolved
without withdrawing the drug in 12% and 19%, respectively. 4% of the
patients under finasteride suspended it, and 50% of them didn’t resolve
the symptoms; 2% of the patients in the placebo group suspended it,
and up to a 59% of them didn’t resolve the symptoms. Nevertheless,
there are no prospective and randomized studies against placebo that
can approximate us to a real prevalence, especially in patients with
androgenetic alopecia that suspended finasteride after experiencing its
sexual adverse effects. On the other hand, Mondaini et al. proposed the
possibility of a placebo effect after they were warned of the possible
sexual adverse effects of taking finasteride, showing that 30.9% made
reference to erectile dysfunction, while 9.6% of those who weren’t
warned about this mentioned erectile dysfunction [21]. Both of the
patients in our case series experienced a decreased libido, erectile
dysfunction and less morning erections, as well as penoscrotal
morphological changes, particularly penile and scrotal shrinking, and
hypospermia, that lasted for more than 3 months. All of these
symptoms are consistent with different studies that evaluated them in
these patients [22-26]. Many experimental publications in animals
have left clear the importance of DHT in the erectile function [27-29].
Park et al. showed that androgens, without differences between
Testosterone and DHT, are crucial for the proper maintenance of the
expression of nitric oxide synthetase, which explains the differences in
response to phosphodiesterase inhibitors between normo and
hypogonadic patients [30]. The patient in case 1 presented a severe
anxiety syndrome, associated with suicidal ideation, that required for
an interdisciplinary management with a psychiatrist. Many studies
suggest that different neurosteroids, like allopregnenolone (among
others) could be involved in different neuronal circuits, such as anxiety
and depression regulation [31-35]. 5AR is fundamental for the
biosynthesis of these neurosteroids, followed by a second enzymatic
step mediated by a 3-alpha reductase. In fact, finasteride reduces not

only the plasma levels, but also the cephalorraquid fluid levels of these
neurosteroids [35]. Because not all of the patients that withdrew
finasteride after experiencing its sexual adverse effects persisted with
these symptoms, there could be some type of genetic predisposition.
This is why several authors have put their focus on disorders of the
5AR and of the androgen receptor. Di Loreto et al. showed their
experience in patients with persistent symptoms after withdrawing
finasteride 1mg/day for androgenetic alopecia who had undergone a
foreskin biopsy in order to determine androgen receptor density,
resulting much higher in cases than in controls. This data could imply
a fundamental role of 5AR in the expression of the androgen
receptor18. However, evidence differs in some in vitro studies with
prostate cancer cells exposed to finasteride, in which the expression of
the androgen receptor is downregulated [36], although the
physiopathology could differ with a different population or target. On
the other hand, different polymorphisms of the exon 1 of the androgen
receptor gene are implicated in its affinity to androgens. Cecchin et al.
showed an association between the expansion mutation of CAG and
GGN triplets, androgenetic alopecia and the possibility of developing a
post-finasteride syndrome, resulting in a higher number of triplet
repetitions in those patients with androgenetic alopecia and, especially,
in those who developed the syndrome (Table 1)[37].

 PM CAGn (repetitions)  PN GGNn (repetitions)  

 p* 19-26
<19 ° OR

p* 23-24
<23 ° OR

p*

>26 (CI 95%) >24 (CI 95%)

No-AA 94.7
% 5.3% - - 96.1

% 3.9% - -

AA 83.5
%

16.5
%

3.55(1,1
3-11,21) 0.028 84.4

%
15.6
%

4.6
(1,27-16,
69)

0.019

AA
+PFS

75.4
%

24.6
%

5.88(1,8
7-18,52) 0.002 79.7

%
20.3
%

6.36(1,7
4-23,23) 0.003

Table 1. Comparative distribution of CAG and GGN alleles in the
different groups of patients.

The polymorphism of this exon of the gene is directly related to its
overexpression and inversely related to the sensitivity of the androgen
receptor [38,39]. However, in an up to date of Shukla et al. [40] about
androgen receptor related diseases, it’s well established the inverse
relationship between the number of CAG repetitions and the
sensitivity of the androgen receptor, but isn’t that clear for GGN
repetitions. In fact, controversially, a study by Gao et al. showed a lower
sensitivity of this receptor when there’s a deletion of this gene region
[41]. The number of repetitions is a fundamental factor not only
because it determines the sensitivity of the androgen receptor, but also
for its association (usually above 40 repetitions) with the bulbospinal
muscular atrophy or Kennedy disease, a neurodegenerative disease due
to toxicity secondary to overexpression of the androgen receptor in the
motoneurons [42]. These patients can experience, besides the
neurologic symptoms, microrchidia, gynecomastia and oligo or
azoospermia, among other sexual and reproductive symptoms. This is
why it is hypothesized that post-finasteride syndrome patients could
carry an expansion mutation of the CAG and/or GGN triplet of exon 1
of the androgen receptor gene, although lower than 40 repetitions,
resulting in a silent mutation, becoming evident after the inhibition of
the 5AR. When the levels of DHT drop drastically, Testosterone
becomes the main androgen, with a lower affinity to an already
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defective receptor. Because this doesn’t explain the persistence of the
symptoms after the discontinuation of the drug, other cofactors may be
involved. This is why the focus is also onto the expression and activity
of the 5AR. Bechis et al. reported the development of resistance to the
treatment of benign prostatic hyperplasia with finasteride 5 mg/day in
a subgroup of patients, that after a prostatic biopsy showed a lower
density of epithelial and stromal 5AR by immunohistochemistry,
probably due to epigenetic changes of the gene[19]. Berman et al. had
already reported that, in the urogenital tract of the adult rat,
Testosterone and DHT positively regulate 5AR-2, data corroborated by
Torres et al. in the adult brain of the rat [43,44]. Therefore, DHT seems
to be a positive regulator of the expression of the 5AR, and its
downregulation due to lack of DHT could explain the persistence of
the symptoms. Also, proapoptotic effects of finasteride may be
involved, as showed by Traish et al. not only in the corpora cavernosa
but also in the central nervous system [45]. These results seem
counterintuitive in respect to the classic feedback mechanisms, and
opens a field of investigation into the regulation of the expression of
the 5AR that could clarify the physiology of androgen action and the
physiopathology of this syndrome. It’s logical to interpret that the
neuropsychiatric symptoms that are constantly reported by these
patients could be due to a negative impact of the physical symptoms in
their mood. However, as previously mentioned, many neurosteroids
such as allopregnenolone, whose metabolism depends of the 5AR
(among other enzymes), have a fundamental role in mood regulation,
among other neurologic functions [46]. In fact, Melcangi et al.
demonstrated a lower concentration of these neurosteroids in the
cephalorraquid fluid compared to controls [35]. Also, it’s not clear if
the diminished levels of these neurosteroids in the cephalorraquid fluid
were present before the installation of the syndrome, given that
patients without post-finasteride syndrome (but with depressive
symptoms) also have low cephalorraquid levels of neurosteroids,
especially allopregnenolone [5]. The presence of mood disorders, and
even suicidal ideation that is observed in these patients is a
fundamental aspect to have in mind for their interdisciplinary
management. Suicidal ideation is especially important when the
persistence and progression of the symptoms lasts more than 3 months
[47]. Recently, Basaria et al. didn’t find evidence of sequence variation
in AR, SRD5A1, or SRD5A2 genes, or of significant alterations in
expression of AR-dependent genes in the skin, but they can’t exclude
the possibility of variations in other genes, like epigenetic effects, or in
the gene expression levels in other tissues or specific brain regions
involved in regulation of mood and sexual function. Therefore,
symptomatic finasteride users are unlikely to benefit from treatment
with testosterone, DHT, or any other androgen because these patients
didn’t show evidence of androgen deficiency, persistent SRD5A
inhibition or androgen insensitivity [48]. In our experience, both
patients reported adverse effects attributable to the use of finasteride,
being both cases very similar between them, except for the fact that
one of them only needed one pill of finasteride 1 mg to experience its
adverse effects and, after the withdrawal of the drug, its persistence and
progression, warning about a possible time and/or dose independent
characteristic of the syndrome. Another fundamental difference
between both patients is that one of them reported to have developed a
penile curvature, later evidencing a plaque on the right corpus
cavernosum and an ultrasound showing an apparent intracaversonal
fibrosis, that we couldn’t corroborate with an MRI. Although the
patient did mention that the curvature developed after the use of
finasteride, we can’t be sure about this. However, some studies
associate the state of hypogonadism as a risk factor for the

development of Peyronie’s disease, so the drop in the levels of DHT
could have been a factor in the development of his curvature [49,50].

Conclusions
Persistent adverse effects after finasteride withdrawal include a wide

variety of symptoms that range from erectile dysfunction to low libido,
ejaculatory, osteomuscular and even neuropsychiatric disorders. This
syndrome still lacks of a precise definition, although some diagnostic
guidelines are showing up. The symptoms reported in this and other
related publications, as well as clinical suspicion, are fundamental in
the evaluation and diagnosis of these patients, but especially important
in their emotional support, given that they don’t usually find an answer
to their problems. Since it's not currently possible to predict which
patients are at risk of suffering this syndrome, more studies are
required in order to prevent its occurrence, and explain its
physiopathology and optimum treatment. The majority of these studies
refer to patients under finasteride for androgenetic alopecia. It would
be interesting to develop more studies in patients under finasteride for
benign prostatic hyperplasia, as well as those treated with dutasteride.
This is the first study developed in Argentina about post-finasteride
syndrome, and we believe that it's an important contribution to raise
awareness about its existence in order to improve the treatment of
these patients until we can better understand this entity.
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