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Abstract

Introduction: Menopause is a physiological process characterized by the permanent cessation of ovarian function and
a reduction in estrogen production, triggering structural and functional changes that accelerate skin aging. Among
the main manifestations are reduced dermal thickness, loss of collagen, decreased elasticity, dryness, impaired barrier
function, and delayed wound healing, all of which negatively impact women's quality of life. In this context, hormone
therapy has been investigated as a strategy to minimize these changes and preserve skin health.

Objective: To critically analyze the available scientific evidence regarding the impact of hormone therapy on skin health
during menopause, emphasizing its effects on skin aging, the pathophysiological mechanisms involved, clinical benefits,
limitations, and therapeutic prospects.

Methods: A systematic literature review was conducted in accordance with the recommendations of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020). Searches were conducted in the
PubMed/MEDLINE, Embase, Scopus, Web of Science, Cochrane Library, LILACS, SciELO, and Virtual Health Library
databases, using controlled descriptors from the MeSH and DeCS systems combined with Boolean operators. After
applying eligibility criteria and conducting a methodological assessment of the studies, 36 publications were included
in the qualitative synthesis.

Results: The evidence demonstrated that estrogen deficiency is one of the main factors responsible for accelerating
skin aging during menopause, leading to changes in the extracellular matrix, increased oxidative stress, activation
of inflammatory processes, and reduced synthesis of collagen, elastin, and hyaluronic acid. Hormone therapy showed
consistent benefits in improving hydration, elasticity, dermal thickness, barrier function, wound healing, and overall skin
quality, especially when initiated during the window of opportunity. However, heterogeneity was observed among the
studies regarding therapeutic protocols, routes of administration, duration of treatment, and dermatological assessment
methods.

Conclusion: Hormone therapy represents an important strategy for preserving skin health in postmenopausal women,
offering significant clinical benefits when prescribed on an individualized and evidence-based basis. However, new
multicenter clinical trials with greater methodological standardization and prolonged follow-up are needed to establish
more robust recommendations regarding the efficacy and safety of the different therapeutic modalities.

Keywords: Menopause, Skin Aging, Menopausal Hormone Therapy, Estrogens, Skin, Collagen, Women’s Health, Dermatology,
Climacteric, Systematic Review
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1. Introduction

Menopause represents a physiological phase of a woman’s life
characterized by the permanent cessation of ovarian function
and the consequent reduction in the production of estrogen and
progesterone. These hormonal changes trigger systemic alterations
that affect various organs, including the skin, which is considered
an important target tissue for estrogenic action. In addition to
vasomotor and urogenital symptoms, skin aging has become one
of the main concerns related to women’s quality of life during this
phase [1,2].

Skin aging results from the interaction between intrinsic
mechanisms—related to chronological aging—and extrinsic
factors, such as ultraviolet radiation, pollution, smoking, and
poor dietary habits. During menopause, estrogen deficiency
accelerates these processes, promoting structural and functional
changes that compromise skin integrity. The reduction in the skin’s
regenerative capacity highlights the importance of understanding
the pathophysiological mechanisms involved in this process [3,4].

Estrogens play an essential role in maintaining skin homeostasis
by stimulating fibroblast proliferation and the synthesis of
collagen, elastin, and hyaluronic acid, in addition to contributing
to angiogenesis, hydration, and wound healing. The loss of this
hormonal influence is associated with decreased dermal thickness,
increased sagging, reduced elasticity, and premature wrinkle
formation—characteristics frequently observed after menopause
[5.6].

Decreased estrogen levels profoundly alter the composition of the
extracellular matrix, compromising the organization of the collagen
and elastic fibers responsible for supporting the skin. At the same
time, there is an increase in the activity of metalloproteinases—
enzymes responsible for collagen degradation—which accelerates
skin aging. These changes make the skin thinner, drier, less
resilient, and more susceptible to environmental aggressors [7,8].

In addition to structural changes, hormonal deficiency directly
influences the skin’s immune and inflammatory responses. The
phenomenon known as “ ” or “inflammaging” is characterized by
low-grade chronic inflammation, which promotes cellular changes,
increased oxidative stress, and a reduced capacity for tissue repair.
These mechanisms contribute to the development of wrinkles,
discoloration, loss of elasticity, and impairment of the skin barrier
function [9,10].

Oxidative stress is one of the main molecular mechanisms related
to skin aging. The accumulation of reactive oxygen species
causes damage to DNA, proteins, and cellular lipids, accelerating
the degradation of dermal and epidermal structures. Estrogen
deficiency intensifies this process by reducing physiological
antioxidant mechanisms, thereby promoting premature skin aging
[11,12].

Another important component of skin aging is photoaging, a
process triggered primarily by chronic exposure to ultraviolet

radiation. During menopause, the reduction in estrogen-induced
repair mechanisms exacerbates the harmful effects of solar
radiation, increasing the occurrence of deep wrinkles, solar
elastosis, pigmentary changes, and greater skin fragility. Thus,
sun protection remains an essential measure in preventing these
changes [13,14].

The hormonal changes of menopause also affect the skin
appendages. Changes in sebum production, hair thinning, female
pattern hair loss, and nail changes are frequently observed
during this stage of life. These manifestations can significantly
impact women’s self-esteem, body image, and quality of life,
underscoring the need for therapeutic strategies targeted at these
changes [15,16].

In recent years, several studies have demonstrated that menopausal
hormone therapy can provide significant benefits for the skin by
partially restoring the physiological effects of estrogens. Among
the main results described are increased dermal thickness,
improved hydration, increased elasticity, and reduced wrinkle
depth, especially when initiated early during the so-called
therapeutic window of opportunity [2,17].

Despite the observed benefits, the use of hormone therapy
must be tailored to the individual, taking into account age,
time since menopause, cardiovascular risk factors , history of
hormone-dependent neoplasms, and patient preferences. Current
recommendations emphasize thorough clinical evaluation, shared
decision-making, and continuous monitoring, aiming to maximize
therapeutic benefits and minimize potential risks. In this context,
understanding the impacts of hormone therapy on skin health
represents an important strategy for promoting healthy aging and
improving women’s quality of life [18,19].

2. Objectives

2.1. General Objective

To critically analyze the available scientific evidence on the impact
of menopausal hormone therapy on skin health, emphasizing
its effects on skin aging, the pathophysiological mechanisms
involved, the efficacy of different therapeutic modalities, and their
applicability in clinical practice.

2.2. Specific Objectives

e To identify the main structural, functional, and aesthetic
changes in the skin associated with menopause and estrogen
deficiency.

*  To describe the pathophysiological mechanisms involved in
skin aging during perimenopause and menopause, including
changes in the synthesis of collagen, elastin, hyaluronic acid,
and the extracellular matrix, as well as oxidative stress and
chronic inflammation.

*  Evaluate the effects of systemic and topical hormone therapy
on hydration, elasticity, dermal thickness, wrinkles, wound
healing, barrier function, and other parameters related to skin
health.

* To compare the efficacy of hormone therapy with non-
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hormonal approaches, including phytoestrogens, collagen
supplements, antioxidants, bioactive peptides, hyaluronic
acid, and other treatments used for the prevention and
management of skin aging.

* To analyze the evidence regarding the safety of hormone
therapy for the treatment of skin changes in postmenopausal
women, considering contraindications, risk profile, and
adverse events.

*  To investigate the influence of the timing of hormone therapy
initiation (window of opportunity) on the dermatological and
aesthetic outcomes observed during female aging.

* To evaluate the impact of hormone therapy on skin
manifestations associated with menopause, including xerosis,
loss of elasticity, reduced dermal thickness, alopecia, skin
fragility, and wound healing.

* To synthesize evidence from clinical trials, systematic
reviews, and international guidelines, identifying the current
state of knowledge regarding the benefits of hormone therapy
for skin health.

»  Toidentify gaps in the scientific literature and suggest avenues
for future research related to the dermatological management
of menopausal women.

* To provide scientific evidence to support clinical decision-
making and the development of individualized therapeutic
strategies aimed at preserving skin health and quality of life in
perimenopausal and postmenopausal women.

3. Methodology

This study consists of a systematic literature review, conducted
in accordance with the recommendations of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA 2020), aimed at identifying, selecting, critically
evaluating, and synthesizing the scientific evidence regarding the
impact of hormone therapy on skin health in women during the
climacteric and postmenopausal periods. The methodology was
structured to ensure transparency, reproducibility, and scientific
rigor at all stages of the review.

The research question was formulated according to the PICO
strategy and defined as follows: P (Population): women during
the climacteric and postmenopausal periods; I (Intervention):
systemic or topical hormone therapy based on estrogens, either
alone or in combination with progestins; C (Comparison):
placebo, no treatment, or non-hormonal therapies; O (Outcome):
skin health-related changes, including hydration, elasticity, dermal
thickness, collagen synthesis, wrinkles, photoaging, wound
healing, skin quality, and safety of the intervention. The search
strategy was developed using controlled terms from Medical
Subject Headings (MeSH) and Health Sciences Descriptors
(DeCS), combined using the Boolean operators AND and OR,
with the aim of increasing the sensitivity and specificity of the
literature search.

The following terms in English and Portuguese were used:
"Menopause," "Postmenopause," "Climacteric,” "Hormone
Therapy," "Menopausal Hormone Therapy," "Estrogen Therapy,"

"Skin Aging," "Skin Ageing," "Skin," "Dermis," "Collagen,"
"Photoaging,” "Skin Elasticity," "Skin Hydration," "Cutaneous

Aging," "Estrogens," "Women’s Health," "Menopausa,"
"Climatério," "Terapia Hormonal," "Envelhecimento Cutaneo,"
"Satde da Pele," "Colageno," "Fotoenvelhecimento," and

"Elasticidade Cuténea."

The electronic search was conducted in the PubMed/MEDLINE,
Embase, Scopus, Web of Science, Cochrane Library, LILACS,
SciELO, and Virtual Health Library (BVS) databases.
Additionally, international guidelines, institutional documents,
and bibliographic references from the selected studies were
consulted to identify potentially relevant publications. Studies
published between January 2016 and December 2026 in
Portuguese, English, and Spanish were included, encompassing
randomized clinical trials, observational studies, prospective
studies, systematic reviews, meta-analyses, and clinical guidelines
addressing the relationship between menopause, hormone therapy,
and skin changes.

The inclusion criteria comprised studies involving women in
perimenopause or postmenopause undergoing systemic or topical
hormone therapy, which assessed outcomes related to skin
health—including hydration, dermal thickness, elasticity, wrinkles,
collagen synthesis, photoaging, wound healing, changes in skin
appendages, or skin quality—using objective methods or validated
clinical scales. Case reports, case series with a small number
of participants, editorials, letters to the editor, expert opinions,
experimental studies conducted exclusively in animals or cell
cultures, duplicate studies, articles without a full text available,
and publications not directly related to the review’s objective were
excluded. The study selection process occurred in two independent
stages. Initially, titles and abstracts were analyzed to determine
eligibility. Subsequently, potentially relevant articles were
reviewed in full to confirm the inclusion and exclusion criteria.
Disagreements among the reviewers were resolved by consensus
or through evaluation by a third researcher.

Data extraction was performed using a standardized form that
included: authors, year of publication, country of origin, study
design, number ofparticipants, meanage, population characteristics,
type of hormone therapy used, duration of treatment, comparator
group, main dermatological outcomes assessed, skin assessment
methods, clinical results, adverse events, and main conclusions.

The methodological quality of the studies was assessed using
specific tools based on their methodological design. For randomized
clinical trials, the Cochrane Collaboration’s RoB 2 (Risk of Bias
2) tool was used; for observational studies, the Newcastle—Ottawa
Scale (NOS) was used; and for systematic reviews, the AMSTAR
2 (A Measurement Tool to Assess Systematic Reviews)
instrument was applied. The level of evidence and the strength of
the recommendations were interpreted according to the principles
of the GRADE (Grading of Recommendations Assessment,
Development, and Evaluation) system, allowing the quality
of the evidence to be classified as very low, low, moderate, or
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high, taking into account risk of bias, consistency, precision,
applicability, and potential for publication bias.

Theresults were synthesized qualitatively using tables and narrative
analysis, grouping the studies according to the type of hormonal
intervention, the pathophysiological mechanisms evaluated, the
main skin changes observed, clinical benefits, safety profile, and
comparison with non-hormonal therapies. When studies showed
sufficient homogeneity regarding the population, intervention, and
outcomes, a meta-analysis was planned using appropriate effect
sizes and assessment of heterogeneity via the 12 statistic.

As this is a systematic review based exclusively on secondary
data from previously published studies, this research did not
involve the recruitment of participants or access to individually
identifiable information, thus waiving the need for review by a
Research Ethics Committee, in accordance with Resolution No.
466/2012 of the National Health Council. However, the ethical
principles of scientific integrity, methodological transparency, and
proper citation of the sources used were respected.

4. Results

The literature search identified 1,486 records from the following
databases: PubMed (n = 482), Scopus (n = 321), Web of Science
(n=187), Embase (n = 198), Cochrane Library (n = 61), LILACS
(n=102), SciELO (n = 74), and the Virtual Health Library (BVS)
(n = 61). After removing 326 duplicate records, 1,160 studies
remained for screening based on titles and abstracts. At this stage,
1,048 articles were excluded for failing to meet the eligibility
criteria.

Subsequently, 112 articles were evaluated in full. Of these, 76
studies were excluded for the following reasons: lack of evaluation
of hormone therapy (n = 24), lack of dermatological outcomes (n =
18), inappropriate study population (n = 12), insufficient data (n =
9), unavailability of the full text (n = 7), and duplicate publication
(n = 6). At the end of the selection process, 36 studies met all
eligibility criteria and were included in the qualitative synthesis
of this systematic review, comprising 14 randomized clinical
trials, 11 observational studies, 6 systematic reviews or meta-
analyses, and 5 clinical guidelines.
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Estrogen deficiency resulting from menopause causes profound
changes in skin structure and function, affecting both the epidermis
and the dermis as well as their appendages. The reduction in the
synthesis of collagen, elastin, and hyaluronic acid, combined with
increased oxidative stress and remodeling of the extracellular
matrix, results in characteristic clinical changes, such as dryness,

loss of elasticity, skin thinning, sagging, and slower wound
healing. Table 1 summarizes the main skin changes observed
during menopause, their pathophysiological mechanisms, and
the clinical repercussions described in the scientific literature,
providing insight into how hormonal deficiency accelerates skin

aging.

Change Pathophysiological Mechanism Main clinical manifestations | Clinical impact
Reduction in dermal thickness | Decreased fibroblast activity Thin and fragile skin Increased susceptibility to trauma
Decreased collagen Reduced estrogenic stimulation of fibroblasts | Wrinkles and sagging Premature aging

Decreased elastin Remodeling of the extracellular matrix

Loss of elasticity Skin sagging

Decreased hyaluronic acid Decreased dermal synthesis

Dryness and dehydration Persistent dryness

Altered barrier function Reduction in epidermal lipids

Increased sensitivity Dermatitis and irritation

Decreased vascularization Reduced angiogenesis

Slow healing Impaired tissue repair

Pigmentary changes Photoaging and oxidative stress

Discolorations Cosmetic changes

Changes in appendages Hormonal deficiency

Alopecia and brittle nails Psychosocial impact

Source: Prepared by the authors based on the scientific literature included in this systematic review.

Table 1: Skin Changes Associated with Menopause and Estrogen Deficiency

Skin aging during menopause is a multifactorial process
involving hormonal, cellular, molecular, and immunological
changes. Estrogen deficiency potentiates mechanisms such as
oxidative stress, low-grade chronic inflammation (inflammaging),
degradation of the extracellular matrix, protein glycation, and

increased metalloproteinase activity, culminating in the progressive
loss of the skin’s structural integrity. Table 2 presents the main
pathophysiological mechanisms involved in this process and
their respective clinical implications, highlighting the biological
complexity of skin aging in menopausal women.

Mechanism Biological consequences

Clinical Implications

Estrogen deficiency

Reduced estrogen receptor activity

Accelerated aging

Oxidative stress

Formation of reactive oxygen species

Cellular damage

Chronic inflammation (inflammaging)

Continuous production of pro-inflammatory cytokines

Dermal degeneration

Increased metalloproteinases

Collagen degradation

Wrinkle formation

Changes in the extracellular matrix

Loss of dermal support

Sagging

Protein glycation

Formation of advanced glycation end products (AGEs)

Stiffness of collagen fibers

Chronic exposure to ultraviolet radiation

Solar elastosis

Photoaging

Reduced cell regeneration Reduced epidermal renewal

Thin, dry skin

Source: Prepared by the authors based on the scientific literature included in this systematic review.

Table 2: Main Mechanisms Involved in Skin Aging During Menopause

Hormone therapy for menopause has been extensively studied
not only for its benefits in controlling vasomotor symptoms
but also for its potential to restore physiological mechanisms
essential for maintaining skin health. Clinical studies demonstrate
improvements in hydration, elasticity, dermal thickness,

collagen synthesis, barrier function, and wound healing in
women undergoing hormone therapy, especially when initiated
during the window of opportunity. Table 3 summarizes the main
dermatological outcomes evaluated in the literature and outlines
the level of evidence available for each observed benefit.

Outcome evaluated Observed effect

Available evidence

Skin hydration Significant increase High
Dermal thickness Improved thickness Moderate
Collagen synthesis Increased production High
Elasticity Clinical improvement High

Int J Clin Expl Dermatol, 2026
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Wrinkles Reduction in depth Moderate

Healing Accelerated recovery Moderate

Barrier function Partial restoration Moderate

Overall skin quality Overall improvement High

Source: Prepared by the authors based on the scientific literature included in this systematic review.

Table 3: Benefits of Hormone Therapy on Skin Health

In addition to hormone therapy, various pharmacological and
non-pharmacological strategies have been used to prevent or
minimize menopause-related skin changes. Among these are
topical estrogens, phytoestrogens, bioactive peptides, hydrolyzed
collagen, hyaluronic acid, antioxidants, and photoprotection
measures, each with specific mechanisms of action, benefits,

and limitations. Table 4 presents a comparative overview of the
main therapeutic modalities— —described in the literature for the
management of skin aging in menopausal women, contributing
to an understanding of their clinical indications and therapeutic
potential.

Therapeutic modality Mechanism of action

Main benefits Limitations

Systemic hormone therapy Estrogen replacement

Systemic and cutaneous benefits Clinical contraindications

Topical estrogen Local action

Improved hydration and elasticity | Evidence is still limited

Phytoestrogens Partial estrogenic activity An alternative for selected patients | Lower potency
Hydrolyzed collagen Stimulates collagen synthesis Improved elasticity Modest benefits
Hyaluronic acid Water retention Skin hydration Temporary effect

Antioxidants Neutralization of free radicals

Reduction of oxidative stress Variability among studies

Bioactive peptides Skin stimulation

Collagen production Emerging evidence

Reduction of UV radiation

Photoprotection

Need for continuous use

Prevention of photoaging

Source: Prepared by the authors based on the scientific literature included in this systematic review.

Table 4: Therapies used for the Treatment of Skin Aging During Menopause

Current recommendations regarding the use of hormone therapy
emphasize the need for individualized treatment, taking into
account age, time since menopause, risk factors, contraindications,
and the patient’s expectations. International guidelines recognize
consistent benefits for skin health when therapy is properly
indicated, although they stress the importance of clinical

monitoring and the combination with complementary measures,
such as sun protection and healthy habits. Table 5 summarizes
the main evidence-based recommendations regarding the use
of hormone therapy in preserving skin health, as well as future
prospects for the development of new therapeutic strategies.

Aspect Current evidence Clinical applicability
Window of opportunity Greatest benefit when started early Recommended for eligible women
Hydration Consistent benefit High

Elasticity Significant improvement High

Dermal collagen Increased synthesis High

Wrinkles Moderate reduction Moderate

Photoaging Favorable evidence when combined with sun protection | Moderate

Safety Individualized based on risk factors Essential
Nonhormonal therapies Alternative for contraindications Important supplement
Monitoring Periodic clinical evaluation Recommended

Future prospects New estrogen modulators and topical therapies A growing field
Source: Prepared by the authors based on the scientific literature included in this systematic review.

Table 5: Summary of Current Recommendations on Hormone Therapy and Skin Health

Int J Clin Expl Dermatol, 2026

Volume 11 | Issue 2 | 7



Figure 1 shows the distribution of the records identified in the
different databases consulted. PubMed/MEDLINE had the highest
number of retrieved publications, with 482 records, followed by
Scopus, with 321; Embase, with 198; and Web of Science, with

PubMed/MEDLINE
Scopus
Embase

Web of Science

Database

LILACS
SciELO
61

Cochrane Library

BVS 61

187 studies. Latin American and specialized databases contributed
smaller numbers of records, but these were nonetheless relevant
for broadening the scope of the search strategy.

482

100

200

300

Number of records

Figure 1: Distribution of Records Identified by Database

Figure 2 presents the main reasons for excluding articles
after evaluating the full text. The absence of an evaluation of
hormone therapy was the most frequent reason, accounting for 24
publications, followed by the absence of dermatological outcomes,
identified in 18 studies. Studies with an inappropriate population,
insufficient data, unavailability of the full text, or duplicate
publication were also excluded. As shown in Figure 3, randomized

Did not evaluate hormone therapy

Absence of dermatological outcomes

Inadequate population

Insufficient data

Reason for exclusion

Full text unavailable

Duplicate publication

clinical trials accounted for the largest share of the included
studies, totaling 14 publications, followed by observational
studies, with 11. Systematic reviews and meta-analyses accounted
for six studies, while five clinical guidelines were incorporated to
complement the analysis of therapeutic recommendations and the
safety profile of hormone therapy.

24

10 15 20 25

Number of articles excluded

Figure 2: Reasons for Exclusion After Full-Text Reading
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As shown in Figure 3, randomized clinical trials accounted for the
largest proportion of the included studies, totaling 14 publications,
followed by observational studies, with 11. Systematic reviews
and meta-analyses accounted for six studies, while five clinical

Randomized clinical trials

38.9%
(n=14)

Total included studies: n = 36

guidelines were incorporated to complement the analysis of
therapeutic recommendations and the safety profile of hormone
therapy.

Clinical practice guidelines

Systematic reviews
and meta-analyses

Observational studies

Figure 3: Distribution of Included Studies According to Study Design

5. Discussion

This systematic review demonstrated that estrogen deficiency
resulting from menopause plays a central role in accelerating
skin aging, promoting structural and functional changes that
compromise skin integrity. The analyzed studies converge in
demonstrating that reduced estrogen levels are associated with
decreased dermal thickness, collagen loss, reduced elasticity, and
impaired barrier function, making the skin more susceptible to
dryness, wrinkle formation, and impaired wound healing. These
findings support international recommendations for dermatological
evaluation during the climacteric period [5,15,16].

The findings reinforce that the skin aging observed during
menopause does not result exclusively from chronological aging,
but rather from the interaction between hormonal changes, genetic
factors, and environmental exposure, particularly to ultraviolet
radiation. This combination intensifies photoaging and accelerates
the degradation of the extracellular matrix, explaining why
postmenopausal women experience a more rapid decline in skin
quality compared to premenopausal women [3,16,20].

Several studies included in this review have shown that estrogen
actively participates in skin homeostasis by activating estrogen
receptors present in fibroblasts, keratinocytes, endothelial cells,
and hair follicles. The activation of these receptors regulates the
synthesis of type I and III collagen, elastin, hyaluronic acid, and
various growth factors involved in tissue regeneration. The loss of
this hormonal stimulation contributes to progressive changes in
dermal architecture [5,21].

Another mechanism frequently described in the literature relates
to increased oxidative stress during menopause. Estrogen
deficiency reduces cellular antioxidant capacity, promoting the
accumulation of reactive oxygen species, mitochondrial damage,
and the activation of inflammatory pathways responsible for
the degradation of the skin’s structural proteins. These events
contribute to the accelerated loss of elasticity and the early
appearance of deep wrinkles [3,5].

Chronic low-grade inflammation, known as inflammaging, has also
been identified as an important pathophysiological mechanism.
The persistent increase in pro-inflammatory cytokines, such as IL-
6, IL-1B, and TNF-a, promotes extracellular matrix remodeling
and accelerates the degradation of collagen fibers through the
activation of metalloproteinases. Consequently, there is a reduction
in the skin’s mechanical strength and increased susceptibility to
age-related changes [3,15].

Regarding therapeutic benefits, most of the studies analyzed
demonstrated that menopausal hormone therapy significantly
improves skin hydration, elasticity, dermal thickness, and overall
skin quality. Estrogen replacement has been shown to partially
restore physiological mechanisms involved in collagen synthesis
and the maintenance of the extracellular matrix, producing benefits
observable both clinically and histologically [20,21].

The clinical trials included in this review suggest that women
treated during the so-called “window of opportunity”—especially
in the first few years after menopause—exhibit more pronounced
responses to the dermatological effects of hormone y therapy. This
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finding reinforces the concept that early initiation of treatment
enhances the benefits for tissues that are highly dependent on
estrogenic action, including the skin, mucous membranes, and the
cardiovascular system [2,21].

Improved hydration was one of the most consistent outcomes
among the studies analyzed. The estrogenic effect on the synthesis
of hyaluronic acid, glycosaminoglycans, and epidermal lipids
promotes greater water retention and restoration of the skin
barrier function, significantly reducing the skin dryness frequently
observed during postmenopause [5,15].

Another frequently reported benefit was an increase in dermal
thickness and collagen density. Histological studies have
demonstrated increased fibroblast activity following hormone
therapy, accompanied by reorganization of collagen fibers and
improved mechanical strength of the skin. These results explain
the gradual reduction in sagging and fine wrinkles observed in
several clinical studies [16,21].

Despite the observed benefits, the studies also reveal significant
methodological heterogeneity. Differences were identified
regarding the type of estrogen used, routes of administration,
combination with progestins, duration of treatment, age of
participants, and methods employed for skin assessment—factors
that hinder direct comparisons between results and limit the
conduct of robust meta-analyses [20,21].

In addition to systemic hormone therapy, several studies have
evaluated topical estrogens as an alternative for women with
contraindications to systemic treatment. Although the evidence
is still limited, the results suggest improvements in hydration,
elasticity, and epidermal thickness with lower systemic exposure
to hormones, indicating promising therapeutic potential [15,20].

Nonhormonal therapies have also received increasing attention in
recent literature. Phytoestrogens, antioxidants, bioactive peptides,
hydrolyzed collagen, and hyaluronic acid show favorable results,
particularly when used as complementary therapies. However, the
magnitude of the benefits remains lower than that observed with
hormone therapy in appropriately selected women [3,20].

International guidelines emphasize that the decision to use hormone
therapy should take into account age, time since menopause,
cardiovascular risk factors, history of hormone-dependent cancer,
and patient preference. Thus, individualized treatment remains
a fundamental principle for maximizing benefits and reducing
potential risks associated with treatment [2].

Another relevant aspect noted in this review concerns the
psychosocial impact of menopausal skin changes. Changes in
appearance, loss of elasticity, hair loss, and dryness often affect
women’s self-esteem, body image, and quality of life, justifying
a multidisciplinary approach that integrates dermatological,
gynecological, and psychosocial aspects [15,16].

Finally, this review has some limitations. The heterogeneity of
study designs, the small number of long-term clinical trials, the
variability in treatment protocols, and the lack of standardization
of dermatological outcomes make it difficult to conduct more
consistent quantitative comparisons. Nevertheless, the body of
evidence demonstrates that hormone therapy is an effective strategy
for preserving skin health in postmenopausal women, especially
when prescribe22d on an individualized basis and initiated within
the recommended therapeutic window. New multicenter clinical
trials with long-term follow-up and standardized protocols will be
essential for consolidating future clinical recommendations.

6. Final Considerations

This systematic review demonstrated that menopause represents
an important physiological milestone for skin aging, due to the
progressive reduction in estrogen levels and the structural and
functional changes triggered by hormonal deficiency. Analysis
of the included studies demonstrated that the loss of estrogenic
activity significantly impairs the synthesis of collagen, elastin,
and hyaluronic acid, leading to a reduction in dermal thickness,
hydration, elasticity, and the skin’s regenerative capacity. These
processes contribute to the appearance of wrinkles, sagging, dry
skin, skin fragility, and other manifestations that directly impact
women’s quality of life.

The results also demonstrated that menopausal hormone therapy is
one of the most effective therapeutic strategies for minimizing skin
changes associated with hypoestrogenism. The studies analyzed
indicate consistent benefits regarding hydration, elasticity, dermal
thickness, collagen synthesis, and skin barrier function, especially
when treatment is initiated during the so-called window of
opportunity and following a thorough clinical evaluation. At the
same time, topical therapies and non-hormonal approaches—such
as phytoestrogens, antioxidants, bioactive peptides, hyaluronic
acid, and collagen supplementation—emerge as important
alternatives for women with contraindications or a preference for
non-systemic treatments.

However, the review also highlighted significant limitations in
the available literature, including methodological heterogeneity,
differences among therapeutic protocols, a small number of studies
with long-term follow-up, and a lack of standardization in the
dermatological outcomes assessed. These limitations underscore
the need for new randomized, multicenter, long-term clinical
trials capable of establishing more consistent recommendations
regarding the type of therapy, duration of treatment, routes of
administration, and the profile of patients who derive the greatest
clinical benefit.

From a clinical care perspective, the findings of this review
underscore the importance of a multidisciplinary approach
to the care of menopausal women, involving gynecologists,
dermatologists, endocrinologists, and primary care providers.
Early assessment of skin changes, combined with individualized
hormone therapy and the adoption of complementary measures
such as sun protection, dermatological care, and the promotion

Int J Clin Expl Dermatol, 2026

Volume 11 | Issue 2 | 10



of healthy habits, can significantly contribute to preserving skin
health, self-esteem, and quality of life as women age.

Finally, it is concluded that the currently available scientific
evidence supports the role of hormone therapy as an important
tool for maintaining skin health in menopausal women, provided
it is used in an individualized, evidence-based manner and in
accordance with the indications and contraindications established
by clinical guidelines. Expanding research on new hormonal
formulations, topical therapies, selective estrogen receptor
modulators, and personalized medicine strategies may broaden
therapeutic possibilities and contribute to healthier, safer skin
aging with a better quality of life for the female population [22-
70].
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