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Abstract

Background: Sa-reductase inhibitors (5-ARIs), including finasteride and dutasteride, are FDA-approved for
treating benign prostatic hyperplasia (BPH) and androgenic alopecia. These agents inhibit the conversion of
testosterone to dihydrotestosterone (DHT), reducing prostate volume in BPH and slowing hair loss in androgenic
alopecia. Despite their efficacy, concerns regarding adverse effects, such as sexual dysfunction and post-finasteride
syndrome, necessitate careful patient selection and monitoring.

Aim: This review evaluates the pharmacological mechanisms, clinical applications, and safety profiles of 5-ARIs,
providing evidence-based guidance for pharmacists and healthcare professionals.

Methods: A comprehensive literature review was conducted, analyzing clinical trials, meta-analyses, and
guidelines on 5-ARI use in BPH, androgenic alopecia, and off-label indications.

Results: 5-ARIs significantly improve urinary symptoms in BPH (reducing prostate volume by ~25%) and stabilize
hair loss in 88% of alopecia patients. Dutasteride offers broader DHT suppression but clinical efficacy similar to
finasteride. Adverse effects include sexual dysfunction (e.g., erectile dysfunction, reduced libido) and
gynecomastia. Off-label uses (e.g., hirsutism, bladder cancer prevention) show promise but require further
validation.

Conclusion: 5-ARIs are cornerstone therapies for BPH and androgenic alopecia, though their use demands
individualized risk-benefit assessment. Multidisciplinary collaboration ensures optimal outcomes.

Keywords: Sa-reductase inhibitors, finasteride, dutasteride, BPH, androgenic alopecia, DHT inhibition

Introduction medications help to slow the progression of hair loss and, in

So-reductase inhibitors (5-ARIs), such as finasteride and some cases, promote partial regrowth by minimizing the
dutasteride, are clinically approved by the U.S. Food and effects of DHT on hair follicles. Finasteride selectively
Drug Administration (FDA) for the treatment of two primary inhibits type II Sa-reductase, while dutasteride inhibits both
conditions: benign prostatic hyperplasia (BPH) and type I and type II isoenzymes, resulting in a broader
androgenic alopecia, also known as male pattern hair loss suppression of DHT synthesis. This pharmacological
[1][2]. These agents act by inhibiting the enzyme 5a- distinction explains differences in efficacy and side effect
reductase, which is responsible for converting testosterone proﬁles observed between the two agents. Dutasteride has
into its more potent form, dihydrotestosterone (DHT). The been shown to achieve more significant DHT suppression in
therapeutic use of 5-ARIs in BPH is aimed at reducing both the serum and the scalp, which may contribute to its
prostate volume, improving lower urinary tract symptoms, enhanced clinical outcomes in some cases. However, both
and decreasing the risk of acute urinary retention and the agents are considered effective and are used according to
need for surgical intervention. In androgenic alopecia, these patient-specific factors, including tolerability,
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comorbidities, and treatment goals. The application of 5-
ARIs is based on evidence demonstrating their impact on
hormonal pathways associated with prostatic enlargement
and follicular miniaturization. Their use requires
consideration of potential adverse effects, particularly those
related to sexual function and hormonal balance, and is
generally reserved for patients in whom the benefits
outweigh these risks.

Benign
¥ prostatic
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Dihydrotestosterone ‘ hyperp|aS|a
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Figure-1: Activators and Inhibitors of Sa-Reductase
Enzyme.

FDA-Approved Indications
Benign Prostatic Hyperplasia

Benign prostatic hyperplasia (BPH) is a
progressive, nonmalignant enlargement of the prostate gland
commonly observed in aging males. Its prevalence correlates
positively with age, affecting a growing portion of the male
population over time. Clinically, BPH is associated with a
range of lower urinary tract symptoms (LUTS) that can
significantly impair a patient’s daily functioning and quality
of life. These symptoms include nocturia, urinary urgency,
increased frequency of urination, a weak urinary stream,
hesitancy, straining during voiding, intermittency, and the
sensation of incomplete bladder emptying [3]. Such
manifestations are not only distressing during the day but
also interfere with sleep, compounding the patient’s
discomfort. The underlying mechanisms of BPH are still
under investigation, but one widely accepted theory
attributes the pathogenesis to hormonal influences,
particularly the role of dihydrotestosterone (DHT). DHT is a
potent androgen formed by the conversion of testosterone
through the action of Sa-reductase enzymes. Once produced,
DHT binds to intracellular androgen receptors within
prostatic cells, promoting the transcription of genes that
drive cellular proliferation [3]. This results in an increase in
prostate volume, which can compress the urethra and lead to
the symptomatic presentation characteristic of BPH.

Among the pharmacological treatments available
for BPH, finasteride and dutasteride, both classified as 5a-
reductase inhibitors (5-ARIs), have demonstrated efficacy in
modifying the disease process. Finasteride inhibits type 11
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So-reductase, thereby reducing DHT levels in the prostate by
over 90% and in the serum by up to 70%, regardless of
dosage [1][4]. This substantial hormonal suppression leads
to a marked decrease in prostate volume, contributing to
alleviation of LUTS [2][5][6]. Dutasteride, on the other
hand, inhibits both type I and type II isoenzymes, achieving
DHT reductions of up to 99% in both the serum and prostate.
This broader inhibition enhances its capacity to reduce DHT
more effectively across tissues, leading to consistent declines
in prostate-specific antigen (PSA) levels—typically by about
50%—and a reduction in prostate volume by approximately
25% over time [3][7]. The reduction in PSA levels caused by
5-ARlIs is a critical factor when interpreting laboratory data
in men undergoing treatment. Since PSA is used as a
biomarker for prostate cancer screening, clinicians must
adjust their interpretation in treated patients. A reduction of
approximately 50% in PSA concentrations can occur within
the first three months of therapy, necessitating a doubling of
PSA values for accurate risk assessment in patients who have
been on 5-ARIs for six months or longer [8]. Prior to the
initiation of 5-ARI therapy, all patients should undergo
appropriate prostate cancer screening to establish a baseline
and identify any malignancies that may influence treatment
planning [8].

The clinical management of BPH includes routine
monitoring of symptom severity, often guided by
standardized scoring systems such as the American
Urological Association (AUA) symptom index. Patients
with scores exceeding 10 typically require pharmacologic
intervention. The choice of medication depends on multiple
factors, including prostate size. Individuals with smaller
prostates often respond better to a-adrenergic antagonists,
which provide quicker relief of symptoms through smooth
muscle relaxation. In contrast, patients with significantly
enlarged prostates derive more sustained benefit from 5-
ARIs, although the onset of therapeutic effect may take
longer, often requiring six to twelve months to reach
maximal benefit [3][9]. In practical clinical settings, it is
common for BPH management to begin with a-blockers due
to their rapid symptomatic relief. When prostate enlargement
is substantial or when a-blockers fail to maintain efficacy, 5-
ARIs are either introduced concurrently or substituted as
monotherapy. This combination approach aligns with
evidence supporting the use of dual therapy in patients with
moderate-to-severe symptoms and larger prostates. Over
time, 5-ARIs contribute to meaningful reductions in prostate
size and urinary symptoms, helping to prevent disease
progression and reduce the risk of complications such as
acute urinary retention and the need for surgical intervention
(319

Beyond symptom control and disease
modification, 5-ARIs have shown utility in specific
perioperative settings. They are often prescribed to patients
undergoing transurethral resection of the prostate (TURP) or
other prostate surgeries to reduce intraoperative and
postoperative bleeding. This effect is thought to be mediated
through reductions in prostate vascularity, particularly
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microvascular density, although the precise mechanism
remains incompletely understood
[1][10][11][12][13][14][15]. Several studies have suggested
that 5-ARIs lead to histological changes in the prostate,
including vascular atrophy and glandular shrinkage, which
contribute to lower bleeding risk. To achieve these effects,
treatment should ideally begin at least two weeks before the
surgical procedure [15]. Research supporting the use of 5-
ARIs in this context has demonstrated consistent findings.
Dutasteride and finasteride reduce total blood loss and
transfusion  rates  when initiated  preoperatively.
Histopathological analyses reveal diminished expression of
vascular endothelial growth factor (VEGF), a key mediator
of angiogenesis, in prostatic tissue exposed to 5-ARIs,
further supporting the vascular theory [12][13][14]. By
decreasing capillary density and overall blood supply within
the prostate, these medications create a surgical field with
less bleeding potential, improving operative visibility and
reducing complications.

This preoperative benefit is particularly valuable
in patients at elevated risk of bleeding or with large prostate
volumes. The inclusion of 5-ARIs in perioperative regimens
has thus become a recommended practice in urologic
guidelines for selected cases. It enhances surgical safety
while complementing the long-term management goals of
BPH therapy. Additionally, long-term 5-ARI use has been
linked to reduced incidence of hematuria in non-surgical
patients, especially those with prostate inflammation or prior
bleeding episodes [1][10][11]. In summary, finasteride and
dutasteride are integral to the pharmacologic management of
BPH. They not only relieve urinary symptoms by reducing
prostate volume and DHT levels but also offer benefits in
terms of PSA modulation and bleeding risk reduction. These
effects underscore the importance of patient selection,
proper baseline screening, and individualized treatment
planning in achieving optimal outcomes. As evidence
continues to accumulate, the role of 5-ARIs in both
conservative and surgical management of BPH remains
firmly established. Their dual utility in long-term symptom
control and short-term surgical preparation positions them as
essential agents in urologic practice.

Androgenic Alopecia

Androgenic alopecia, also known as male-pattern
hair loss, is a widespread dermatological condition that
affects both men and women across various age groups. It
impacts nearly half of the male population by the age of 40
and appears to affect a comparable proportion of women in
the same age category. Additionally, evidence shows that up
to 13% of premenopausal women experience varying
degrees of this condition [16]. Although androgenic alopecia
is not physically debilitating, it causes considerable
psychological distress due to the alterations in physical
appearance, which can lead to diminished self-esteem and
reduced quality of life. Among the various types of alopecia,
the androgenic variant accounts for the majority of chronic
hair loss cases. The clinical pattern typically begins at the
vertex or crown of the scalp and progresses anteriorly,
whereas the temporal and occipital regions are often
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preserved [16]. The underlying mechanism involves the
androgen dihydrotestosterone (DHT), which binds to
androgen-sensitive receptors in hair follicles, triggering
progressive follicular miniaturization that leads to thinner,
shorter, and eventually non-pigmented hair. The
physiological response to DHT differs depending on the
anatomical location of the hair follicle. In androgen-
responsive areas such as the face, DHT induces increased
hair growth, which explains the development of facial hair
during puberty. In contrast, scalp regions, particularly the
crown, exhibit reduced hair density in response to DHT
exposure. This dichotomy underscores the hormone's site-
specific effects and explains the distinctive pattern of hair
loss seen in androgenic alopecia. Although age-related hair
thinning is considered a natural part of aging, the condition
often begins earlier than expected and significantly impacts
younger individuals, leading to heightened emotional
vulnerability.

Two pharmacological agents currently approved
by the U.S. Food and Drug Administration (FDA) for
treating androgenic alopecia are oral finasteride and topical
minoxidil. While both agents offer clinical benefit,
finasteride is generally regarded as the more effective of the
two [17]. These treatments, however, do not provide
permanent cures. The therapeutic benefits achieved during
active treatment are lost upon cessation, and the hair
typically begins to shed within two weeks of stopping
finasteride. Within one year of discontinuation, most, if not
all, regrown hair is lost, returning the patient to their pre-
treatment baseline. Oral finasteride has undergone extensive
clinical evaluation to assess its therapeutic efficacy in
androgenic alopecia. Numerous controlled studies have
confirmed that this agent can significantly reverse hair loss
and stimulate regrowth, although results may require up to
12 months to become fully evident. Longitudinal studies
have highlighted the contrasting trajectories of hair density
between treated and untreated populations. One
investigation reported that individuals who did not receive
treatment experienced a 26% reduction in hair count over a
five-year period. In contrast, those treated with oral
finasteride exhibited a 10% increase in hair density within
just one year of therapy [2][16][18][19][20][21]. These
findings suggest that finasteride not only halts disease
progression but may also partially reverse established hair
loss.

Additional evidence supporting finasteride’s
efficacy is provided by clinical trials in which all participants
reported increased hair density after 12 months of continuous
use [2][6][16][18][19][20][21]. The success rates in clinical
practice are also notable. Approximately 88% of men
receiving oral finasteride report stabilization of hair loss, and
around 66% experience visible regrowth. This is a higher
efficacy rate than that observed with topical minoxidil alone,
reinforcing finasteride’s role as the cornerstone of medical
therapy for androgenic alopecia [17]. The positive outcomes
associated with finasteride are not confined to monotherapy;
when used in conjunction with topical minoxidil, the
combination yields superior results
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compared to either treatment alone [22][23][24]. Patients
treated with both agents benefit from both the vasodilatory
effects of minoxidil and the hormonal modulation provided
by finasteride. While oral finasteride remains FDA-
approved, topical formulations of finasteride, often
compounded with minoxidil, have also been evaluated.
These combinations have demonstrated improved outcomes
compared to monotherapies, but they have not received FDA
approval in the United States [23]. In studies comparing the
effectiveness of various treatment regimens, the differences
in response rates have been significant. One comparative
study reported the following improvement rates after 12
months of consistent treatment: 59% of men using 5%
topical minoxidil showed noticeable improvement; 80.5% of
those taking 1 mg oral finasteride experienced positive
results; and 94.1% of patients receiving both treatments
demonstrated clinical improvement in hair density and
coverage [24]. These figures underscore the additive benefit
of combination therapy in managing androgenic alopecia.

The sustained benefit of finasteride therapy also
appears to extend beyond the initial year of treatment. Data
from five-year follow-up studies show that patients on
continuous finasteride maintain or further improve their hair
density over time, while untreated individuals continue to
experience gradual progression of hair loss [18][19]. These
longitudinal observations highlight the importance of
ongoing treatment for maintaining clinical gains. The
reversible nature of the treatment’s effects means that patient
education and adherence are critical. Discontinuation not
only leads to rapid shedding of newly grown hair but also
allows for the resumption of DHT-induced follicular
miniaturization. Despite its clinical benefits, the use of
finasteride is not without controversy. Some concerns have
been raised about potential adverse effects, particularly those
involving sexual function, mood, and hormonal balance.
Though such side effects are generally infrequent and
reversible, they warrant careful discussion with patients
prior to initiating therapy. Informed consent and regular
monitoring can help mitigate these concerns and support
treatment adherence. Physicians must weigh the benefits of
hair regrowth against the individual risk profile of the
patient, particularly in those with pre-existing psychological
or endocrine concerns.

The integration of pharmacotherapy into clinical
practice for androgenic alopecia requires a strategic
approach. Patients should undergo a comprehensive
dermatologic and hormonal evaluation to confirm the
diagnosis and rule out other potential causes of hair loss.
Once confirmed, treatment planning should consider the
patient’s age, the severity of hair loss, treatment goals, and
psychological impact. Given the chronic nature of the
condition and the need for sustained intervention, realistic
expectations should be communicated. Although finasteride
and minoxidil can significantly improve hair density, neither
agent restores hair to pre-alopecia levels, and the degree of
response varies among individuals. In sum, androgenic
alopecia is a prevalent and distressing condition with
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significant psychosocial implications. DHT plays a central
role in its pathophysiology, mediating the miniaturization of
hair follicles in androgen-sensitive areas of the scalp.
Finasteride, by inhibiting the S5o-reductase enzyme and
thereby reducing DHT production, has emerged as one of the
most effective pharmacologic treatments for this condition.
Long-term use of finasteride stabilizes hair loss in the
majority of patients and promotes regrowth in a substantial
proportion. The combination of oral finasteride with topical
minoxidil further enhances treatment efficacy. However,
sustained benefit requires continuous therapy, as cessation of
treatment results in a reversal of gains. Clinical decision-
making must balance efficacy, side effects, patient
preferences, and long-term commitment to therapy. With
appropriate patient selection and adherence, finasteride
remains a cornerstone of androgenic alopecia management
and continues to offer meaningful improvement in both
clinical outcomes and patient well-being.

Off-Label Uses

Although topical finasteride has not received FDA
approval for the treatment of androgenic alopecia, its use has
gained clinical interest due to evidence demonstrating
comparable efficacy to the oral formulation. Several studies
support that topical finasteride produces similar reductions
in scalp dihydrotestosterone (DHT) levels without
significantly affecting systemic DHT concentrations
[25][26][27]. This localized effect offers a potential
therapeutic advantage, particularly for individuals concerned
about systemic adverse effects associated with oral
finasteride. Despite these findings, the FDA has not
officially approved topical finasteride for hair loss treatment,
and its use remains off-label. Nonetheless, dermatologists
frequently prescribe it as a practical alternative, especially in
patients who exhibit intolerance to the oral form.

In contrast, oral minoxidil has an established FDA
indication for the treatment of severe hypertension, not hair
loss. However, off-label use of oral minoxidil for alopecia is
increasingly common due to emerging data supporting its
efficacy in stimulating hair growth [28]. Initially formulated
as an antihypertensive, oral minoxidil functions as a potent
vasodilator, enhancing blood flow to the scalp and
promoting follicular stimulation. This mechanism of action
mirrors that of topical minoxidil, but the systemic
administration allows for more consistent bioavailability.
Though not FDA-approved for this purpose, clinicians often
recommend low-dose oral minoxidil for patients with
extensive or treatment-resistant hair loss. Dutasteride,
another 5a-reductase inhibitor, has not been approved by the
FDA for treating hair loss, yet it is widely used off-label for
this indication. Like finasteride, dutasteride inhibits the
conversion of testosterone to DHT but offers broader
enzymatic inhibition by targeting both type I and type II
isoforms of Sa-reductase [29]. This pharmacologic profile
results in a more profound and sustained suppression of
serum and scalp DHT levels, potentially translating to
greater clinical efficacy in managing androgenic alopecia.
Comparative studies have suggested that dutasteride may be
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as effective as, or even superior to, finasteride in promoting
hair regrowth and halting further hair loss [29][30][31][32].
Despite this evidence, dutasteride remains unapproved by
the FDA for alopecia management in the United States.
Currently, only topical minoxidil and oral finasteride have
received official regulatory approval for treating male-
pattern baldness [6][16][33][34].

The pharmacokinetic profile of dutasteride,
particularly its prolonged half-life, also makes it suitable for
localized  therapeutic  approaches such as scalp
microinjection therapy. In this technique, a 0.01%
dutasteride solution is administered directly into the scalp,
aiming to maximize local drug concentration while
minimizing systemic absorption. Although case reports and
preliminary studies suggest potential benefit, large-scale
randomized controlled trials are currently lacking to confirm
its efficacy and safety [21][35][36]. As such, while
promising, microinjection therapy with dutasteride remains
an experimental modality pending further clinical validation.
Beyond dermatologic  applications, 5-ARIs have
demonstrated potential benefits in oncology and
endocrinology. Several studies have reported that these
agents may contribute to improved survival outcomes and
reduced incidence of bladder cancer [37][38][39][40]. The
precise mechanism is not fully established but is believed to
involve hormonal modulation and anti-proliferative effects
on uroepithelial cells. In patients with prostate cancer, the
use of 5-ARIs has been associated with slower disease
progression and improved control over tumor growth [41].
These observations have encouraged ongoing investigations
into the possible adjunctive use of 5-ARIs in urologic
oncology, though their role has not yet been formally
integrated into clinical guidelines.

Additionally, 5-ARIs have been employed in the
management of idiopathic female hirsutism, although this
indication lacks FDA approval. Hirsutism, characterized by
excessive hair growth in androgen-sensitive areas, is often
treated with hormonal agents that reduce androgen action.
Clinical experience has shown that 5-ARIs, by lowering
DHT levels, may alleviate symptoms in selected cases of
idiopathic hirsutism [42]. While not standard treatment, their
off-label use is considered when other therapies fail or are
contraindicated. The decision to use 5-ARIs in this
population should be guided by careful risk-benefit
assessment, given the potential for side effects and the
limited scope of supporting evidence. Collectively, these oft-
label uses illustrate the broader therapeutic potential of 5-
ARIs and related agents beyond their FDA-approved
indications. Despite the lack of regulatory endorsement for
many of these applications, clinical practice often evolves in
response to emerging evidence, expert consensus, and
patient-specific needs. Nonetheless, the adoption of off-label
treatments should be grounded in rigorous clinical judgment,
appropriate patient counseling, and awareness of existing
safety data. Further high-quality research is necessary to
validate these alternative uses and to determine their long-
term outcomes and risk profiles.

Mechanism of Action
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Androgen synthesis originates in the gonads and,
to a lesser extent, the adrenal glands, with cholesterol serving
as the initial substrate. The production process results in
testosterone, a principal androgen, which circulates in the
body and binds to intracellular androgen receptors to mediate
its physiological actions. Dihydrotestosterone (DHT), a
more potent derivative of testosterone, is formed locally in
target tissues through enzymatic conversion by 5a- reductase
isoenzymes, specifically types 1 and 2 [43][44]. Once
produced, DHT binds to cytoplasmic androgen receptors,
initiating a sequence of intracellular signaling that culminates
in the modulation of gene expression within the nucleus.
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Figure-2: Effects of Sa-Reductase Inhibitors.

The enzymatic conversion of testosterone to DHT
is a critical step in the development of androgen-dependent
characteristics. The So-reductase enzymes responsible for
this conversion are differentially distributed, with type 1 and
type 2 isoforms predominantly located in the scalp and
prostate tissues. Although both testosterone and DHT are
classified as androgenic steroids, they perform distinct roles.
Testosterone is associated with systemic androgenic effects
such as increased muscle mass, bone growth, erythropoiesis,
and the development of male secondary sexual
characteristics during puberty [45]. DHT, on the other hand,
plays a more targeted role, particularly in the differentiation
of male external genitalia during fetal development,
regulation of hair distribution patterns in adulthood, and the
proliferation of prostatic cells [43][45][46]. To interfere with
the formation of DHT and thereby modulate its biological
effects, pharmacologic agents known as So-reductase
inhibitors (5-ARIs) are used. Finasteride and dutasteride
represent the two main drugs in this category. These agents
act as competitive inhibitors of the Sa-reductase enzyme,
thereby preventing the conversion of testosterone to DHT
[47]. Finasteride exhibits selective inhibition of the type 2
isoenzyme, whereas dutasteride inhibits both type 1 and type
2 isoforms. This broader inhibition by dutasteride results in
a more complete suppression of DHT levels in both the scalp
and systemic circulation. Despite this pharmacodynamic
distinction, comparative clinical studies have not
consistently demonstrated a significant difference in
therapeutic outcomes between the two medications for most
indications [47].
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One of the few clinically meaningful differences
between finasteride and dutasteride lies in their
pharmacokinetics. Finasteride has a relatively short
elimination half-life, ranging between six to eight hours. In
contrast, dutasteride has a considerably longer half-life,
extending from four to five weeks, which affects both its
dosing schedule and drug accumulation in tissues
[6][48][49]. This extended duration may contribute to the
more sustained suppression of DHT levels observed with
dutasteride, although this does not necessarily translate into
superior clinical outcomes in all cases. The therapeutic
applications of these agents center on conditions that are
driven by DHT activity. In benign prostatic hyperplasia
(BPH), the reduction in prostatic DHT levels achieved by 5-
ARIs results in decreased prostate volume and relief of lower
urinary tract symptoms. Similarly, in androgenic alopecia,
these agents mitigate follicular miniaturization by reducing
DHT activity in the scalp, thereby slowing or reversing hair
loss [45]. A recent meta-analysis compared the effectiveness
of various therapies for androgenic alopecia and concluded
that oral 5-ARIs were more efficacious than both minoxidil
and newer approaches such as botulinum toxin injections,
microneedling  procedures, and photobiomodulation
therapies [50]. This reinforces the primary role of 5-ARIs in
managing conditions with a strong DHT-mediated
pathophysiology.

Administration

Finasteride and dutasteride, the two main 50-
reductase inhibitors (5-ARIs), are available in distinct
dosage forms and strengths tailored to their approved clinical
indications. Finasteride is dispensed in oral tablet form in
two strengths: 1 mg and 5 mg. The 1 mg formulation is
indicated for the treatment of androgenic alopecia, while the
5 mg strength is primarily used in the management of benign
prostatic hyperplasia (BPH). Dutasteride is supplied as a 0.5
mg soft gelatin capsule and is prescribed for BPH. For
androgenic alopecia, the standard recommended dosage of
finasteride is 1 mg per day. For BPH, the dosage increases
to 5 mg daily. Dutasteride is typically administered at a dose
of 0.5 mg once daily for the treatment of BPH.

Adverse Effects

The adverse effects associated with 5-ARIs
primarily involve the reproductive and endocrine systems.
The most commonly reported side effects include sexual
dysfunction such as erectile dysfunction, reduced libido, and
a decrease in ejaculatory volume. Additionally, some
patients experience gynecomastia, a condition characterized
by the benign enlargement of male breast tissue. These
effects are believed to arise from suppressed
dihydrotestosterone (DHT) levels and the compensatory
increase in aromatization of testosterone to estradiol.
Reduced DHT levels disrupt the hormonal balance,
potentially leading to both sexual and endocrine changes.
Drug-Drug Interactions

Finasteride and dutasteride function by inhibiting
the conversion of testosterone to DHT, thereby increasing
circulating testosterone concentrations. A portion of this
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excess testosterone may undergo aromatization to estradiol,
contributing to gynecomastia in some individuals. Moreover,
orthostatic hypotension has been documented, particularly
when dutasteride is used in combination with tamsulosin, an
al-adrenergic receptor antagonist commonly co-prescribed
for BPH. This combination can lead to symptomatic
hypotension, including dizziness and weakness, which must
be carefully monitored, especially in older patients [6].

There are rare but concerning cases in which
adverse effects persist even after discontinuation of 5-ARI
therapy. This clinical entity, known as post-finasteride
syndrome, includes a constellation of symptoms affecting
sexual, psychological, and neurological health. Research on
this condition is ongoing, and its pathophysiology remains
poorly understood. While the majority of patients experience
reversal of side effects after drug discontinuation, some
report persistent symptoms. Notably, some studies have also
observed decreased fertility in men on 5-ARIs. However,
this is generally considered reversible upon cessation of
therapy, and many men maintain fertility while on treatment
[51]. Importantly, a-blockers, often co-administered with 5-
ARIs, can also interfere with normal ejaculation by relaxing
the smooth muscles of the bladder neck and prostate, further
complicating the sexual side effect profile [52][53]. Post-
finasteride syndrome is increasingly recognized in clinical
literature and is marked by symptoms that continue beyond
the discontinuation of either finasteride or dutasteride.
Nearly all affected patients report persistent sexual
dysfunction, but mental health concerns are also prevalent.
Cases have included reports of anxiety, depression, and even
suicidal ideation following cessation of 5-ARI therapy
[54][55][56][57][58]. The lack of an effective treatment
further complicates management, and patients experiencing
such symptoms should be referred for multidisciplinary care,
including urology, psychiatry, and endocrinology evaluation.
Contraindications

Use of 5-ARIs is contraindicated in certain
populations due to the hormonal effects of these agents. As
DHT plays a pivotal role in male sexual development, the
administration of 5-ARIs in children and pregnant women is
contraindicated. Particularly, the drugs should not be
handled by women who are or may become pregnant due to
the potential teratogenic risk, specifically the risk of
disrupting fetal male genital development [59]. Additionally,
individuals with known hypersensitivity to finasteride or
dutasteride should avoid their use, and alternative therapies
should be considered [6].
Monitoring

Although formal guidelines for monitoring the
effects of 5-ARI therapy are not universally established,
prostate-specific antigen (PSA) levels are frequently used to
assess therapeutic response in patients with BPH. Since the
prostate is the primary source of PSA production, reductions
in prostate size brought on by 5-ARIs correspond with
lowered PSA levels. Thus, serial measurement of PSA can
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serve as an indirect indicator of drug efficacy in BPH
management [6][60]. However, clinicians must recognize
that 5-ARIs significantly suppress PSA levels, often by
approximately 50% after six months of therapy. For accurate
interpretation, measured PSA values in patients on long-term
5-ARI therapy should be doubled when considering cancer
risk or screening outcomes [3][7]. The relationship between
finasteride use and prostate cancer risk has been
controversial. The Prostate Cancer Prevention Trial (PCPT)
evaluated the long-term impact of finasteride on cancer
incidence among men aged 55 and older. This study reported
a25% reduction in overall prostate cancer prevalence among
those taking finasteride. However, it also identified a higher
incidence of high-grade tumors in the treatment group,
leading to significant concern [61]. Based on these results,
the U.S. Food and Drug Administration (FDA) issued a
boxed warning on finasteride to highlight this potential risk
[62]. Yet, follow-up investigations and independent analyses
have challenged these findings. Subsequent studies have
failed to confirm an increased incidence of aggressive
prostate cancer associated with 5-ARI use and have instead
suggested the possibility of improved detection accuracy due
to reduced prostate volume [63][64][65][66]. Given these
complexities, PSA monitoring remains an essential aspect of
long-term management in men taking 5-ARIs, particularly
those with elevated baseline PSA or a family history of
prostate cancer. Regular follow-up with urologic evaluation
is advisable for men on long-term therapy, and any rapid rise
in PSA, even from a reduced baseline, should prompt further
diagnostic assessment.
Toxicity

To date, documented reports of acute toxicity from
either finasteride or dutasteride are lacking. These agents are
generally well tolerated and do not exhibit toxicity profiles
commonly associated with other pharmacological classes.
Overdose cases are rare, and no specific antidotes exist, as
supportive care is typically sufficient to manage adverse
events. Routine use in clinical settings supports their safety
when administered within the recommended dosage range.
Enhancing Healthcare Team Outcomes

The clinical effectiveness of 5-ARIs in treating
both BPH and androgenic alopecia is well established.
However, optimal outcomes require the coordinated efforts
of a multidisciplinary healthcare team. Physicians play a
central role in diagnosis, patient selection, and therapeutic
planning. Nurses and pharmacists are essential in patient
education, ensuring adherence to the prescribed regimen,
and monitoring adverse effects. Given the chronic nature of
BPH and androgenic alopecia, long-term compliance is
essential for sustained benefit. Clear communication about
the onset of therapeutic effects, which may take several
months, helps align patient expectations and prevents
premature discontinuation. Screening for prostate cancer
prior to initiating therapy is critical, especially in men over
50 or with risk factors for malignancy. Baseline PSA testing
should be performed, and any abnormalities should be fully
evaluated before beginning 5-ARI treatment. Patients must
also be counseled on potential side effects, including those
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affecting sexual function, and advised that some symptoms
may persist even after stopping treatment. Education on the
reversibility of most adverse effects can help reduce anxiety
and improve adherence. Finally, the role of 5-ARIs in
healthcare extends beyond symptomatic relief. Their
potential to reduce surgical interventions in BPH, their
contribution to stabilizing progressive hair loss, and their
emerging roles in cancer prevention all indicate their broader
clinical value. As with any long-term therapy, individualized
care, regular monitoring, and proactive management of
adverse events are key to maximizing the therapeutic benefit
of 5-ARIs and ensuring favorable patient outcomes.
Conclusion:

So-reductase inhibitors (5-ARIs) have
revolutionized the management of androgen-dependent
conditions, particularly BPH and androgenic alopecia. By
inhibiting DHT production, finasteride and dutasteride
alleviate lower urinary tract symptoms, reduce prostate
volume, and slow hair loss progression. Clinical evidence
underscores their efficacy: finasteride increases hair density
in 66% of alopecia patients, while dutasteride achieves near-
complete DHT suppression. However, their benefits are
tempered by adverse effects, including sexual dysfunction
and gynecomastia, which may persist as post-finasteride
syndrome in rare cases. The perioperative utility of 5-ARIs
in reducing BPH-related bleeding further highlights their
versatility. Off-label applications, such as dutasteride
microinjections for alopecia and chemoprevention in
prostate cancer, demonstrate expanding therapeutic potential
but lack robust FDA endorsement. Monitoring PSA levels in
BPH patients is critical, as 5-ARIs halve PSA wvalues,
necessitating adjusted interpretations to avoid masking
prostate cancer. A collaborative healthcare approach—
integrating urologists, dermatologists, pharmacists, and
primary care providers—is essential for optimizing 5-ARI
therapy. Patient education on delayed onset of effects (6—12
months) and adherence is vital to prevent discontinuation.
While 5-ARIs are generally safe, contraindications (e.g.,
pregnancy, pediatric use) and drug interactions (e.g., with o-
blockers) warrant vigilance. Future research should address
persistent knowledge gaps, including the pathophysiology of
post-finasteride syndrome and long-term outcomes of off-
label uses. For now, 5-ARIs remain indispensable in
androgen-mediated disorders, provided their use is guided by
individualized risk assessment and multidisciplinary
oversight to balance efficacy with tolerability.
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