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Abstract

Sex hormones play a fundamental role in regulating skin physiology, influencing collagen synthesis, wound healing,
immune modulation, and barrier function. Estrogens and progesterone, through their respective receptors, modulate
gene expression in cutaneous structures. Hormonal fluctuations throughout the female lifespan such as those occurring
during puberty, pregnancy, and menopause affect dermatological conditions including psoriasis, xerosis, and age-
related thinning. Disorders characterized by androgen excess, particularly polycystic ovary syndrome, are strongly
associated with acne, excessive terminal hair growth, and hormonally mediated hair loss. In these cases, elevated
androgen levels and insulin resistance act synergistically to worsen clinical manifestations. Other endocrine disorders,
such as non-classic congenital adrenal hyperplasia and estrogen deficiency during menopause, also contribute to
cutaneous alterations.

Hormonal acne, often concentrated in the lower facial region, is linked to elevated androgens and requires targeted
therapies such as combined hormonal contraceptives, antiandrogenic medications like spironolactone, or isotretinoin
in resistant cases. Excessive terminal hair growth is evaluated using standardized scoring systems and treated with
hormonal therapies and cosmetic procedures. Hormonal hair loss includes female pattern hair thinning and telogen
effluvium, the latter often triggered by estrogen withdrawal or thyroid dysfunction. Diagnosis includes trichoscopy and
comprehensive hormonal profiling.

Key hormonal tests such as total and free testosterone, dehydroepiandrosterone sulfate, seventeen-
hydroxyprogesterone, thyroid-stimulating hormone, prolactin, and the luteinizing hormone to follicle-stimulating
hormone ratio aid in identifying endocrine dysfunction. A multidisciplinary approach that integrates dermatological,
gynecological, and endocrine care is essential. Given the significant psychological burden of these conditions, holistic
strategies that incorporate mental health support are necessary to improve both physical and emotional outcomes.
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1. Introduction

Hirsutism, acne, and alopecia are common dermatological manifestations observed in women with polycystic ovary
syndrome (PCOS), carrying a substantial physical, emotional, and social burden. Among these, hirsutism has the highest
prevalence, affecting up to 77.9% of women who present with aesthetic concerns related to PCOS. Acne and alopecia
are also highly prevalent, with rates of 66.2% and 43.9%, respectively, among women diagnosed with this syndrome
(1). Beyond the physical impact, these conditions often exert a profound psychological toll. Women with PCOS,
especially those aged 20 to 29 years, have been shown to exhibit a higher incidence of psychiatric disorders,
underscoring the importance of addressing mental health alongside physical symptoms (2).

The underlying mechanism that drives these dermatological alterations is hyperandrogenism, which is characterized
by elevated circulating androgen levels. This hormonal imbalance is commonly associated not only with PCOS but also
with idiopathic hirsutism and other hyperandrogenic syndromes. In the context of PCOS, a reduced concentration of sex
hormone-binding globulin (SHBG) and an increased free androgen index (FAI) contribute significantly to the clinical
presentation. These hormonal abnormalities enhance androgenic activity at the level of the skin, influencing sebaceous
gland function and hair follicle dynamics, which in turn lead to conditions such as severe acne, excessive hair growth,
and androgenic-pattern hair loss (3).

Clinically, hirsutism manifests as excessive terminal hair growth in androgen-dependent areas such as the face, chest,
and back, and is strongly associated with PCOS and other conditions characterized by hyperandrogenism (3). Acne is
another frequent cutaneous manifestation in PCOS and often necessitates systemic treatments such as isotretinoin for
effective management. In addition to its Sebo suppressive and anti-inflammatory effects, isotretinoin has demonstrated
efficacy in lowering androgen levels in women with PCOS, contributing to a broader improvement in cutaneous
symptoms (4). Although less prevalent, alopecia remains a significant concern for many women with PCOS due to its
negative impact on body image and overall quality of life (1).

This review aims to examine the dermatological manifestations that arise from gynecological hormonal imbalances,
with a particular focus on acne, hirsutism, and alopecia. It seeks to explore the underlying hormonal mechanisms such
as hyperandrogenism and alterations in SHBG that contribute to these conditions, especially in the context of PCOS.

2. Methodology

For the development of this review on dermatological alterations induced by gynecological hormonal imbalances
specifically acne, hirsutism, and alopecia—a comprehensive literature search was conducted with the aim of analyzing
the pathophysiological mechanisms, clinical manifestations, hormonal underpinnings, and therapeutic approaches
related to these conditions. Special emphasis was placed on their association with hyperandrogenic syndromes,
particularly PCOS, and on their psychological and quality-of-life implications for affected women.

The review was based on the consultation of well-established scientific databases, including PubMed, Scopus, and Web
of Science, selected for their relevance in dermatology, gynecology, endocrinology, and women's health. Rigorous
inclusion and exclusion criteria were applied to ensure the scientific validity and clinical relevance of the data. Only
peer-reviewed articles published between 2020 and 2025, in English or Spanish, were included. Eligible studies
addressed one or more of the following aspects: the hormonal basis of dermatological alterations in women, clinical
prevalence in disorders such as PCOS, the psychosocial impact of these conditions, and current or emerging therapeutic
strategies. Articles lacking full text, duplicated publications, or those not meeting methodological quality standards were
excluded. Keywords used for the search included: Hormonal imbalance, Acne, Hirsutism, Female hair loss, Polycystic
ovary syndrome, Psychosocial impact.

An initial screening yielded 33 relevant sources, comprising original research articles, systematic reviews, clinical trials,
and consensus guidelines from professional societies in dermatology and gynecology. From these, a qualitative and
thematic analysis was conducted to identify recurrent clinical patterns, hormonal correlations, treatment outcomes,
and psychosocial considerations. This analytical framework allowed the construction of a comprehensive and
integrated synthesis of current knowledge on the topic, highlighting key challenges in diagnosis and management, as
well as areas in need of further research.

409



World Journal of Biology Pharmacy and Health Sciences, 2025, 24(01), 408-416

3. Female Hormonal Physiology and Cutaneous Regulation

Sex hormones play a fundamental role in the maintenance of skin health, influencing not only its structural integrity but
also its regenerative capacity and immune responses. Among these, estrogens are particularly critical. They contribute
significantly to collagen synthesis, wound healing, and the maintenance of the skin’s barrier function. These hormones
undergo natural fluctuations throughout different stages of a woman'’s life such as puberty, pregnancy, and menopause
which in turn affect the clinical course of dermatological conditions including psoriasis, xerosis, and age-related skin
thinning (6; 7).

Progesterone also participates in cutaneous homeostasis, particularly in the regulation of skin differentiation and the
integrity of the barrier function. Its effects are mediated by the expression of specific progesterone receptors in
cutaneous structures. Studies have suggested a correlation between the expression of these receptors and the
development of certain skin conditions, such as neurofibromas (8; 9).

The influence of these hormones on the skin is mediated through a variety of receptors located within different
cutaneous cell types. Estrogen receptors (ERs) are widely distributed throughout the skin and modulate gene
expression patterns associated with tissue repair, inflammation control, and aging processes (7; 9). In addition to
classical estrogen receptors, the G protein-coupled estrogen receptor 1 (GPER-1) has emerged as a key mediator in
noncanonical estrogen signaling pathways, contributing to diverse aspects of skin physiology including vascular
regulation and cellular proliferation. Likewise, progesterone receptors (PRs) are present in various dermal and
epidermal structures, and their density and activation appear to be linked to specific cutaneous pathologies (9).

Hormonal interaction further modulates the expression of differentiation markers and enzymes critical for maintaining
skin barrier integrity. For instance, the estrogen-to-progesterone ratio has been shown to influence the gene expression
of loricrin and transglutaminase proteins essential for epidermal maturation and cohesive barrier formation (8).
Estrogen signaling is vital for efficient wound healing and tissue repair, especially in estrogen-deficient states such as
menopause (7; 10).

Although the focus of current research has largely centered on the beneficial roles of sex hormones in skin physiology,
it is crucial to acknowledge the heterogeneity of individual hormonal responses. Hormonal fluctuations can have
variable effects, either alleviating or exacerbating conditions such as psoriasis, depending on the patient’s hormonal
profile and immunogenetic background (6). This variability highlights the need for personalized treatment approaches
that consider hormonal status, age, and comorbidities. Moreover, while hormone-based therapies offer promising
outcomes in improving skin health particularly in aging or estrogen-deficient individuals their long-term safety and
efficacy remain areas requiring further investigation (7; 10).

4. Gynecological Disorders with Dermatological Manifestations

PCOS is the most prevalent endocrine disorder among women of reproductive age and is strongly associated with
multiple dermatological manifestations. One of its hallmark features is hyperandrogenism, which plays a central role in
the development of clinical signs such as hirsutism and acne. Oral contraceptive pills (OCPs) and insulin-sensitizing
agents like metformin are among the most frequently prescribed treatments. Notably, OCPs have demonstrated greater
efficacy in reducing hirsutism in specific body mass index (BMI) subgroups, suggesting that treatment response may be
influenced by metabolic factors (11; 12).

In addition to elevated androgen levels, insulin resistance is a key pathophysiological mechanism in PCOS. It contributes
to the exacerbation of hyperandrogenism by increasing ovarian androgen production and reducing hepatic synthesis of
SHBG, thereby elevating free testosterone levels. Metformin, widely used to improve insulin sensitivity, has shown
effectiveness in reducing dermatological symptoms; however, its efficacy compared to OCPs appears to vary based on
individual metabolic profiles and the specific clinical manifestation targeted (13; 14).

Another condition that shares overlapping dermatological features with PCOS is non-classic congenital adrenal
hyperplasia (NCAH). Although less common, NCAH is also characterized by hyperandrogenism and presents with
similar cutaneous symptoms, particularly hirsutism. The pathogenesis in NCAH stems from partial enzymatic
deficiencies in adrenal steroidogenesis, resulting in excess adrenal androgens that contribute to the dermatologic
phenotype (3).
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Beyond reproductive-age disorders, menopause and perimenopause represent another spectrum of hormonal
imbalance with distinct dermatological implications. The marked decline in estrogen levels during these stages leads to
increased skin dryness, reduced elasticity, and progressive hair thinning. In this context, hormone replacement therapy
(HRT) is often employed to alleviate symptoms and improve skin and hair quality. Nevertheless, the use of HRT is not
without controversy, as potential cardiovascular and oncologic risks must be carefully weighed against its dermatologic
benefits (14).

In addition to these major hormonal transitions, other endocrine disorders such as hyperprolactinemia and
hypothyroidism can also produce significant dermatological changes. These may include diffuse hair loss, dry or coarse
skin, and alterations in pigmentation or texture. Such conditions require targeted hormonal treatments to achieve
clinical resolution, underscoring the importance of comprehensive endocrine evaluation in patients presenting with
unexplained dermatologic symptoms (14).

5. Hormonal Acne

Hormonal acne is a dermatological condition primarily driven by increased sebum production and follicular hyper
keratinization, both of which are often exacerbated by hormonal fluctuations. These hormonal shifts can be cyclical,
related to the menstrual cycle, or chronic, as seen in conditions such as PCOS. Clinically, hormonal acne tends to manifest
predominantly in the mandibular and lower facial regions and is especially common among adult women (4).

A strong association exists between hormonal acne and PCOS—a condition marked by hyperandrogenism, chronic
anovulation, and irregular menstrual cycles. Women with PCOS often experience more severe and persistent forms of
acne due to elevated levels of circulating androgens, which stimulate sebaceous gland activity and promote
inflammation (4).

The diagnostic evaluation of hormonal acne involves a thorough clinical assessment supported by hormonal profiling.
Measurement of serum androgens, such as total and free testosterone, along with anti-Miillerian hormone (AMH), can
aid in identifying underlying disorders such as PCOS or non-classic congenital adrenal hyperplasia. The inclusion of
hormonal markers is essential not only for differential diagnosis but also for guiding therapeutic decisions,
distinguishing hormonally driven acne from other variants that may not respond to endocrine-based therapies (15).

Several therapeutic strategies have proven effective in the management of hormonal acne. Hormonal therapies,
particularly OCPs, remain a mainstay in treatment, as they help reduce androgen production and regulate hormonal
fluctuations. Additionally, antiandrogens such as spironolactone have shown significant efficacy in reducing sebum
production and improving acne lesions, particularly in adult women (16; 17). Spironolactone has been demonstrated
to outperform doxycycline in randomized clinical trials evaluating adult female acne, further supporting its role as a
first-line agent in hormonally mediated cases (18).

For more severe or recalcitrant cases, isotretinoin remains an effective option. Its use in hyperandrogenic women,
including those with PCOS, has shown substantial clinical benefit. However, its potential effects on ovarian function and
the hormonal axis necessitate careful patient selection and close monitoring during treatment (4; 15).

6. Hirsutism

Hirsutism is defined as the presence of excessive terminal hair growth in women, following a male-pattern distribution,
and is one of the most visible and distressing dermatologic manifestations of androgen excess. Clinical assessment is
most performed using the Ferriman-Gallwey score, a semi-quantitative tool that evaluates hair growth across 11 body
areas including the upper lip, chin, chest, abdomen, and thighs (19). This scoring system provides a standardized means
to quantify the severity of hirsutism, enabling both diagnostic precision and therapeutic monitoring. Threshold values
vary across populations, but a score above 8 is generally indicative of clinically significant hirsutism (20).

The pathophysiology of hirsutism is primarily driven by androgenic stimulation of terminal hair follicles. Androgens—
particularly testosterone and its more potent metabolite, dihydrotestosterone—induce the transformation of vellus
hairs into thicker, pigmented terminal hairs in androgen-sensitive areas. In the context of PCOS, hyperandrogenism is a
cardinal feature and plays a pivotal role in the development of hirsutism alongside other symptoms such as acne,
menstrual irregularities, and ovarian dysfunction (21).
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Among the etiologies of hirsutism, PCOS remains the most prevalent, affecting approximately 6% to 20% of women of
reproductive age worldwide (21). However, other important causes must also be considered in the differential
diagnosis, including non-classic congenital adrenal hyperplasia, androgen-secreting tumors, and drug-induced
hyperandrogenism particularly from medications such as danazol, anabolic steroids, or certain progestins (20).

The diagnostic workup for hirsutism involves a combination of clinical evaluation and biochemical testing.
Measurement of total and free testosterone, SHBG, and calculation of the free androgen index (FAI) are central to
identifying androgen excess. In patients suspected of having PCOS, pelvic ultrasound may be performed to evaluate
ovarian morphology, although diagnosis does not require ultrasound findings if clinical and biochemical criteria are met
(19).

Treatment strategies for hirsutism focus on both reducing androgen levels and managing hair growth. First-line
pharmacologic therapies include OCPs particularly those containing antiandrogenic progestins and antiandrogens such
as spironolactone, cyproterone acetate, or finasteride. These agents act by either suppressing ovarian androgen
production or blocking androgen receptors at the hair follicle level. In addition, non-pharmacological interventions,
including laser hair removal and electrolysis, offer effective cosmetic improvement, especially when combined with
medical therapy. Lifestyle modifications, particularly weight loss and insulin-sensitizing strategies, may also be
beneficial in women with obesity-related PCOS, as insulin resistance contributes to hyperandrogenism (19).

7. Hormonal Alopecia

Hormonal alopecia in women encompasses a spectrum of hair loss disorders that are closely linked to fluctuations or
imbalances in endocrine function. Among the most common forms is female pattern hair loss (FPHL), also referred to
as androgenetic alopecia (AGA), which is characterized by diffuse thinning over the crown and vertex of the scalp. This
condition results from follicular miniaturization, a process driven by increased sensitivity of hair follicles to circulating
androgens in genetically predisposed individuals (22).

In contrast, telogen effluvium is a non-scarring, diffuse shedding of hair triggered by a sudden shift in the hair growth
cycle, often as a response to physiological stress or hormonal changes. Common hormonal triggers include the
postpartum period, menopause, discontinuation of oral contraceptives, or underlying thyroid disorders. Unlike FPHL,
telogen effluvium does not involve follicular miniaturization and is usually reversible once the underlying cause is
addressed (23).

Hormonal regulation plays a central role in the pathogenesis of both conditions. Androgens, particularly
dihydrotestosterone (DHT), bind to androgen receptors in the dermal papilla, shortening the anagen (growth) phase of
the hair cycle and promoting follicular miniaturization, which ultimately leads to progressive thinning in AGA (22). In
contrast, estrogens are thought to exert protective effects on the hair cycle by prolonging the anagen phase. Estrogen
deficiency or abrupt hormonal withdrawal can thus precipitate a shift toward telogen, contributing to hair shedding
observed in telogen effluvium (23).

Diagnostic evaluation of hormonal alopecia involves both clinical examination and complementary tools. Tracheoscopy,
a non-invasive thermoscopic technique, allows for detailed visualization of hair shafts, follicular openings, and scalp
conditions. It is useful in differentiating FPHL from other causes of alopecia by revealing features such as hair shaft
variability, peripolar signs, and reduced follicular density. In addition, hormonal assays are crucial for identifying
underlying endocrine abnormalities. Serum levels of androgens, including total and free testosterone, DHEA-S, and
SHBG, as well as thyroid function tests, may be warranted depending on the clinical presentation (24).

Management strategies for hormonal alopecia are multifaceted and tailored to the specific type and underlying etiology.
Minoxidil, available in both topical and oral formulations, remains the first-line treatment for FPHL. It acts by prolonging
the anagen phase and enlarging miniaturized follicles, thereby promoting hair regrowth (24; 25). In patients with
evidence of androgen excess, antiandrogen therapy is particularly beneficial. Spironolactone, a potassium-sparing
diuretic with antiandrogenic properties, has shown efficacy in reducing hair loss by blocking androgen receptors and
inhibiting androgen production, especially in women with concurrent signs of hyperandrogenism (26).

Hormonal therapy may also be indicated in cases where hair loss is driven by underlying endocrine disorders, such as
PCOS or menopause-related estrogen deficiency. In these situations, combined oral contraceptives or hormone
replacement therapy can help restore hormonal balance and support hair regrowth. Additionally, nutritional support,
including supplementation with iron, vitamin D, biotin, and other micronutrients, may contribute to overall hair health,
although the evidence supporting their efficacy remains mixed (24).
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8. Multidisciplinary Diagnostic Approach

A comprehensive hormonal evaluation is essential in patients presenting with dermatological manifestations suggestive
of underlying endocrine disorders. Several key laboratory tests aid in identifying hormonal imbalances, guiding both
diagnosis and treatment strategies. Among these, total and free testosterone levels are fundamental markers for
assessing hyperandrogenism, a hallmark of PCOS. Elevated testosterone contributes significantly to the development of
acne, hirsutism, and androgenic alopecia in women with PCOS (3; 21).

In addition to ovarian androgens, DHEA-S serves as a marker of adrenal androgen production. Elevated DHEA-S levels
are frequently observed in women with PCOS and may further exacerbate the clinical expression of hyperandrogenism.
To differentiate PCOS from other causes of androgen excess, particularly NCAH, measurement of 17-
hydroxyprogesterone (17-OHP) is recommended. Increased 17-OHP suggests a partial enzymatic defect in adrenal
steroidogenesis, which can clinically overlap with PCOS (3).

Beyond androgen markers, thyroid function testing is critical in the differential diagnosis of hormonal dermatoses.
Thyroid-stimulating hormone (TSH) levels help identify underlying hypothyroidism or hyperthyroidism, both of which
can manifest with symptoms such as hair thinning, dry skin, or menstrual irregularities. Similarly, serum prolactin
should be evaluated to rule out pituitary abnormalities, which may contribute to amenorrhea, galactorrhea, and
secondary skin changes (27).

Another important hormonal parameter in the evaluation of PCOS is the luteinizing hormone (LH) to follicle-stimulating
hormone (FSH) ratio. An elevated LH/FSH ratio is characteristic of PCOS and reflects dysregulation of the hypothalamic-
pituitary-ovarian axis, leading to anovulation and sustained androgen production (27).

Effective diagnosis and management of hormonally driven dermatological disorders require multidisciplinary
collaboration among healthcare professionals. Dermatologists play a central role in evaluating cutaneous symptomes,
initiating symptomatic treatments, and recognizing patterns suggestive of systemic hormonal dysfunction.
Endocrinologists are responsible for the comprehensive assessment and regulation of hormonal imbalances,
particularly in conditions such as PCOS, NCAH, and thyroid or pituitary disorders. Meanwhile, gynecologists address
menstrual irregularities, fertility concerns, and reproductive planning, providing holistic care for women affected by
hyperandrogenic syndromes (19; 28).

9. Psychosocial Impact and Quality of Life

Hormonal dermatological conditions such as acne, hirsutism, and hair loss are not solely physical ailments; they also
impose a substantial psychological and emotional burden on affected individuals. Among these, acne has been
extensively studied for its psychosocial impact, which includes high rates of depression, anxiety, and stress, all of which
contribute to diminished self-esteem and overall quality of life (29; 30).

Interestingly, evidence indicates that female patients, despite often presenting with less clinically severe acne, report
higher levels of psychological distress compared to males. This includes increased anxiety, heightened concern over
appearance, and greater perceived stigmatization (31). A large-scale European study further underscored this burden,
reporting that 40.6% of acne patients expressed significant concern about their skin condition, with some individuals
even experiencing suicidal ideation (30).

Given the interconnected nature of physical and mental health in hormonal skin disorders, there is a growing consensus
on the need for a multidisciplinary and empathetic approach. Clinicians are increasingly encouraged to incorporate
psychological screening and support into their management strategies. Mental health assessments alongside
dermatological evaluations can facilitate early identification of psychological distress, allowing for timely intervention
and improved long-term outcomes (32; 33).

10. Conclusion

Hormonal regulation plays a central role in female dermatological health, with imbalances—particularly involving
androgens, estrogens, and progesterone—contributing to the development of acne, excessive terminal hair growth, and
hormone-related hair loss. Understanding the cutaneous effects of sex hormones is essential for accurate diagnosis and
effective management.
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Polycystic ovary syndrome, menopause, and other endocrine disorders are frequently associated with dermatological
manifestations that require an integrated, multidisciplinary approach. Hormonal profiling including testosterone,
dehydroepiandrosterone sulfate, thyroid-stimulating hormone, and prolactin is crucial for guiding personalized
therapy.

Beyond physical symptoms, hormonal skin disorders have a substantial psychosocial impact, particularly in women.
Incorporating mental health evaluation and supportive interventions into routine dermatologic care is key to improving
patients' overall quality of life and treatment adherence.
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