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ABSTRACT

Finasteride, a So-reductase inhibitor, is widely used for the treatment of androgenetic alopecia and benign prostatic
hyperplasia. Its ability to reduce dihydrotestosterone (DHT) levels and promote hair growth has been well documented,
making it a common therapeutic option among men. However, growing attention has been given to reports of persistent
adverse effects affecting sexual, psychological, and metabolic health, which require further investigation. This review
summarizes current findings on the dermatological and systemic effects of finasteride, emphasizing the need for
comprehensive risk assessment and continued research. The literature review was conducted using the PubMed database,
analyzing English-language studies published mainly between 2023 and 2025, identified with the keywords ,,finasteride”,
»androgenetic alopecia”, ,,post-finasteride syndrome” and ,,adverse effects”. Despite these concerns, finasteride remains a
clinically valuable and frequently prescribed medication for both androgenetic alopecia and benign prostatic hyperplasia.
Reported persistent symptoms highlight the importance of proper patient education, informed consent, and individualized
therapy. Further studies are required to clarify the mechanisms, prevalence, and management of these effects, ensuring safer
and more informed clinical use of finasteride in both therapeutic and aesthetic contexts.
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Introduction

Finasteride is a So-reductase inhibitor with a greater affinity for the type 2 isoenzyme while also
inhibiting type 1. These enzymes mediate the conversion of testosterone into DHT, a key factor in the
development of androgenetic alopecia (AGA) in genetically predisposed individuals and benign prostatic
hyperplasia (BPH) [1-4].

Due to its ability to reduce DHT levels, finasteride has become one of the most commonly prescribed
pharmacological treatments for this condition. Initially approved by the U.S. Food and Drug Administration
in 1992 for the treatment of BPH, it was introduced in 1997 for AGA male pattern at a daily dose of 1 mg.
Clinical studies have demonstrated its effectiveness in slowing hair loss progression and even promoting hair
regrowth [5-7].

Although 5a-reductase inhibitors such as finasteride are generally considered well-tolerated and
relatively safe, emerging research has explored aspects of their long-term safety profile [8]. While finasteride
remains a cornerstone treatment for both BPH and AGA, its use has been associated with a range of adverse
effects, some of which have been reported by patients even after discontinuation of the drug. Reported
persistent adverse effects include sexual dysfunction, mood disturbances, cognitive impairments, fatique and
dermatological manifestations [1].

Some researchers emphasize that the concept of the interpretation of persistent symptoms reported after
finasterid remains a matter of debate [9]. The literature also points to the possible contribution of the nocebo
effect, in which symptoms may arise from patients’ negative expectations rather than from the direct
pharmacological action of the drug. Therefore, in the assessment of symptoms attributed to finasteride, it is
important to consider not only biological mechanisms but also the influence of patients’ expectations [8].

Owing to these concerns, regulatory agencies in multiple countries have issued communications
regarding the potential long-term risks associated with finasteride and other 5a-reductase inhibitors. As
finasteride remains a prevalent treatment for androgenetic alopecia, ongoing research is necessary to reassess
the balance between its benefits and potential risks. A deeper understanding of its long-term safety profile is
crucial to optimizing patient care and minimizing adverse effects [9]. Given the growing popularity of
finasteride for aesthetic purposes among young men, this issue reflects broader challenges of modern
civilization, where lifestyle-related medical interventions increasingly influence overall health.

Aim of the work
This review provides an overview of current evidence on the dermatological and systemic effects of
finasteride, highlighting the importance of comprehensive risk assessment and ongoing research.

Methods

The literature review was conducted using the PubMed database to identify recent studies related to
finasteride and its systemic effects. The search included the keywords ,,finasteride”, ,,5a-reductase inhibitor”,
»androgenetic alopecia”, ,,post-finasteride syndrome”, ,,adverse effects”, combined with operators OR and
AND. Publications mainly from 2023-2025, with reference to earlier relevant studies (2000—2022), were
analyzed. The final analysis included 36 studies, which were used to summarize current evidence on the
therapeutic role and safety profile of finasteride.
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Literature review results

The impact of finasteride on skin and hair

Reduction of DHT in scalp and serum

Finasteride significantly reduces DHT concentrations in both scalp tissue and serum, which correlates
with improved hair growth and stabilization of androgenetic alopecia. In a clinical study involving 1087 men,
scalp DHT levels decreased by approximately 64% following finasteride treatment. Recent research also
highlights the benefits of topical formulations, which maintain therapeutic efficacy while reducing systemic
DHT suppression. In a Phase III randomized controlled trial, topical finasteride spray (50-200 plL/day)
significantly increased hair density after 24 weeks compared with placebo, with adverse effects limited mainly
to mild scalp irritation or pruritus [10].

These findings suggest that formulations or dosing strategies minimizing systemic DHT suppression
may help maintain therapeutic efficacy while reducing the likelihood of treatment-related adverse events.

Effects on Hair Structure and Growth

Beyond biochemical changes, the clinical efficacy of finasteride is reflected in measurable
improvements in hair density and hair growth dynamics. A daily dose of 1 mg finasteride significantly
increases total hair count compared to placebo. Studies have reported an average increase of 12.4 hairs/cm?
after 24 weeks and 16.4 hairs/cm? after 48 weeks of therapy [9]. Similar results have been observed with topical
application of finasteride, where the increase in hair count in the target area after 24 weeks was significantly
greater compared to placebo; however, inhibition of DHT activity with topical finasteride is less pronounced
than with the oral formulation. Moreover, topical finasteride exhibited better systemic tolerance and had a
lesser impact on serum DHT levels [11,12].

Beyond increasing total hair count, finasteride also significantly affects the hair growth cycle by
increasing the number of hairs in the anagen phase and improving the anagen-to-telogen ratio. A randomized
study involving 212 men aged 18—40 years with androgenetic alopecia showed that 1 mg of finasteride daily
for 48 weeks led to a significant increase in both total hair count and anagen-phase hair count. At the start of
the study, the mean total hair count and anagen-phase hair count in the finasteride group were 200 and 124
hairs, respectively (% anagen = 62%), with an anagen-to-telogen ratio of 1.74. After 48 weeks, finasteride
treatment resulted in an improvement of total hair count by 17.3 + 2.5 hairs (8.3% = 1.4%) and anagen-phase
hair count by 27.0 + 2.9 hairs (26% = 3.1%). Additionally, finasteride treatment improved the anagen-to-
telogen ratio by 47% [13].

These findings provide direct evidence that finasteride promotes the transition of hairs into the anagen
phase, contributing to visible hair growth improvement in treated patients.

Persistent adverse effects potentially associated with finasteride

A growing number of studies have described a set of persistent symptoms affecting multiple
physiological and psychological functions. These symptoms may persist even after discontinuation of
treatment and include a wide range of ailments, such as sexual dysfunction, mood disorders, metabolic
disturbances, dermatological issues, and cardiovascular complications [9,14—17].

Pathophysiology

Persistent symptoms reported after finasteride use have been hypothesized to be associated with
disturbances in the metabolism of neuroactive steroids and dysfunction of hormonal axes. Finasteride, as a 5a-
reductase inhibitor, blocks the conversion of testosterone to DHT and progesterone to allopregnanolone (THP)
[18-20].

DHT and THP, classified as neuroactive steroids, are essential not only for the normal functioning of
androgen target organs such as the prostate gland and the skin but also for maintaining neurochemical
homeostasis within the central nervous system. These steroids act on both classical steroid receptors (androgen
and progesterone receptors) and non-classical receptors, including GABA-A receptors. Given their role in the
modulation of neurotransmission, a hypothesis has been proposed that a reduction in neuroactive steroid levels
may contribute to the development of depressive symptoms observed following finasteride treatment [21].

Some studies suggest that, finasteride may influence gene expression, leading to androgen receptor (AR)
upregulation, increased histone acetylation, and alterations in the methylation status of multiple receptors and
enzymes. Such epigenetic modifications may disrupt neurotransmitter systems, including the dopaminergic
system, potentially contributing to the persistence of symptoms such as anxiety, depression, and suicidal
ideation [22].
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Therefore, disturbances in neuroactive steroid metabolism and dysfunction of neurotransmitter systems
have been proposed as potential mechanisms underlying the persistent symptoms reported after finasteride use.
While these hypotheses offer valuable insight, the biological basis of persistent symptoms following finasteride
use remains to be confirmed through large-scale, controlled studies.

Clinical manifestations

Sexual dysfunction

The range of adverse effects, particularly in the context of sexual dysfunction, was described in a study
by Harrell et al., which compared a group of 3,266 patients taking finasteride 1 mg with 744 patients taking 5
mg. This study reported that such adverse effects were observed across different doses and are especially
prevalent among younger patients. Patients taking 1 mg of finasteride most commonly reported adverse effects
related to libido (40%), erectile function (51%), orgasm (5%), and ejaculation (24%). What is more, 13% of
patients reported various penile-related complications, including a perceived reduction in penile size, structural
abnormalities such as curvature or deformity, localized pain, diminished genital sensation [23].

Similar sexual disturbances are reported in the study by Chiriaco et al., where the ASEX questionnaire
revealed that 40.5% of patients had difficulty maintaining erections, and 3.8% were unable to achieve one.
Additionally, 16.5% reported trouble reaching orgasm, with 2.5% unable to do so. In a study-specific
questionnaire, the most frequent symptoms were reduced penile sensitivity (87.3%), decreased ejaculatory
force (82.3%), and lower penile temperature (78.5%) [24].

In 2022, a study by Li et al. was conducted, analyzing adverse effects, including sexual ones, in three
male patients, aged 20 to 30 years, who had experienced PFS for a duration of 1 to 3 years. All patients
experienced erectile dysfunction, and two of them reduction in genital size. What is more, one of them also
reported testicular pain, low libido, and disturbances in orgasm and ejaculation [25].

It is worth noting that a study by Lauck et al. emphasizes that the risk of sexual dysfunction may be
influenced by comorbidities such as hypertension, diabetes, obesity, depression and smoking. These findings
may support a hypothesis regarding the persistence of sexual dysfunction after stopping 5-ARIs [26].

The severity of these symptoms can profoundly affect patients' quality of life, leading to significant
emotional and psychological burdens. Given their persistent nature and the limited treatment options available,
persistent sexual dysfunction reported after finasteride use remains a major clinical challenge requiring further
research and therapeutic strategies.

Mood Disorders

Mood disorders have been frequently reported by patients describing persistent symptoms after
finasteride use including depression, anxiety, and suicidal thoughts [9,18]. A growing body of evidence
suggests an association between finasteride use and an increased risk of mood disturbances. In a large cohort
of 23,227 men treated for androgenetic alopecia (mean age 31.4 + 10.3 years) compared to 39,444 controls,
psychiatric disorders occurred in 1% of finasteride users. Rates of anxiety (0.6% vs. 0.4%, p = 0.04) and
depression (0.5% vs. 0.4%, p = 0.007) were significantly higher among patients receiving finasteride.
Multivariate regression confirmed finasteride as an independent risk factor for anxiety (OR 1.449, p = 0.002)
and depression (OR 1.439, p =0.003) [27].

Recent data from France indicate that almost 40% of men treated with finasteride for androgenetic
alopecia reported suicidal thoughts or attempts, while over 60% of psychiatric adverse reactions were classified
as severe. These depressive symptoms and suicidality often appeared in individuals without previous
psychiatric disorders or sexual dysfunction, and in many cases persisted for more than 20 months after
discontinuing the treatment [28].

In addition persistent symptoms reported after finasteride use have included cognitive impairments and
emotional dysregulation. A retrospective analysis of medical data from 2016, involving 79 men aged 18-50
years, identified anhedonia- the inability to experience pleasure-as the most common non-sexual symptom,
affecting 75.9% of participants. Furthermore, 72.2% of individuals reported concentration difficulties, which
may contribute to diminished quality of life, occupational performance, and social functioning [25].

The psychiatric and cognitive symptoms reported in some patients after finasteride use highlight the
need for further research into the underlying neurobiological mechanisms. Studies by Traish (2020) suggest
that alterations in neuroactive steroid levels may contribute to these adverse effects, warranting further
investigation into potential therapeutic interventions [9].

These findings underscore the significant psychological impact of finasteride use, reinforcing the
necessity for continued research and the development of effective support strategies for affected individuals.
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Metabolic and Cardiovascular Events

The possible association between finasteride use and alterations in glucose metabolism, including type
2 diabetes, has been explored in several studies. Wei et al. analyzed a cohort of 5890 individuals taking
finasteride, with data sourced from both the CPRD (3445 individuals) and NHIRD (2445 individuals)
databases. Their study reported a moderate but statistically significant association between finasteride use and
type 2 diabetes risk [29].

Further evidence supporting the potential impact of finasteride on glucose metabolism is provided by a
case report by Bose et al. They described a 69-year-old male patient who experienced significant deterioration
in glycemic control following the initiation of finasteride therapy. Despite treatment with a GLP-1 receptor
agonist, SGLT2 inhibitors, and NPH insulin, the patient’s blood glucose levels markedly increased, with
hemoglobin Alc rising from 7% to 8.2%. Additionally, weight gain was observed during finasteride use. This
case report suggest a possible temporal relationship between finasteride use and changes in glicemic control,
supporting the need for further research into potential metabolic effects [30].

In addition to disturbances in glucose metabolism, effects on lipid profiles have been reported. McQueen
et al. analyzed retrospective data from the NHANES database and found that individuals using finasteride had
lower levels of total cholesterol and LDL-C compared to non-users, with no significant differences in HDL-C
levels. These findings were limited to individuals previously diagnosed with hypercholesterolemia or receiving
statin therapy [31].

Beyond metabolic effects, some authors have suggested that finasteride, through inhibition of Sa-
reductase and subsequent alterations in steroid metabolism, may effect cardiovascular regulation. By affecting
glucocorticoid and mineralocorticoid clearance, finasteride could promote vascular dysfunction, endothelial
impairment, and alterations in blood pressure regulation. Although current clinical data remain limited, these
potential cardiovascular consequences highlight the need for long-term studies assessing the safety profile of
finasteride, not only in the context of metabolic health but also broader cardiovascular outcomes [1].

Treatment Strategies for Finasteride-Related Adverse Effects

Management of persistent symptoms reported after finasteride use remains a considerable clinical
challenge, as no therapies with proven efficacy have been established to date. Current management strategies
primarily focus on symptomatic relief, addressing manifestations such as sexual dysfunction, mood
disturbances, and anxiety. Therapeutic approaches should be individualized and carefully tailored to the
patient's specific clinical presentation [10]. In cases where neuropsychiatric symptoms predominate, standard
treatments for mood disorders, including pharmacotherapy and psychotherapy, are recommended [9].

Experimental therapeutic options have also been proposed. Case reports in the literature describe the
use of testosterone replacement therapy, human chorionic gonadotropin (hCG), and hydrocortisone; however,
due to the lack of controlled studies confirming their efficacy, these interventions remain theoretical and
warrant further research [32].

Additionally, some studies have suggested that patients reporting persistent symptoms after finasteride
use may exhibit alterations in gut microbiota composition, including reduced bacterial diversity and decreased
abundance of beneficial strains such as Faecalibacterium. Modulation of the gut microbiome, for instance
through probiotic therapy, is being explored as a potential future therapeutic avenue [33-36].

Finally, genetic studies have reported variations in genes such as HLA-B, CAS, and VSIGI0L2 among
patients describing persistent symptoms after finasteride use. These findings raise the possibility of
implementing prophylactic genetic screening prior to the initiation of finasteride therapy, although further
validation in larger cohorts is necessary [26].

Conclusions

Finasteride, a Sa-reductase inhibitor, is widely employed in the treatment of androgenetic alopecia and
benign prostatic hyperplasia by lowering dihydrotestosterone (DHT) levels. By inhibiting DHT production, it
effectively slows the progression of hair loss and promotes regrowth by prolonging the anagen phase of the
hair cycle. Although considered clinically effective, reports of persistent adverse effects following finasteride
use have prompted increasing research interest into its long-term safety. A subset of patients has reported
persistent sexual, cognitive, metabolic, and dermatological symptoms following finasteride discontinuation,
though the pathophysiological basis of these effects remains unclear. Current treatment strategies are largely
limited to symptomatic management, with pharmacological and psychological interventions addressing the
most debilitating manifestations. Experimental therapies, including hormone modulation, gut microbiota
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targeting, and agents reversing epigenetic changes, are being explored but require validation through controlled
clinical trials. As finasteride remains a widely prescribed therapeutic option, ongoing research is crucial to
better understand its long-term risks and to establish effective, evidence-based strategies for the prevention
and management for the prevention and management of finasteride-associated adverse effects. The clinical
relevance and biological mechanisms underlying these reported symptoms remain debated, highlighting the
need for further well-designed studies.
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