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Glucagon-Like Peptide-1 (GLP-1) Receptor Agonists
and Cutaneous Biology: Implications for Skin Disease
and Longevity

Krishna Vyas, MD, PhD, MHS,*1t$8 Shilpa Gopinath, MBBS, MPH,§ Mara Dacso, MD, MS, 9 Jeremy B. Green, MD, || and
Saranya Wyles, MD, PhD§

BACKGROUND Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have expanded from metabolic therapeuticsa
agents with broad effects on inflammation, tissue repair, cutaneous and adipose biology, and aging-related pathways.
Clinicians increasingly encounter cutaneous manifestations and aesthetic sequelae with important implications for der-
matologic counseling and multidisciplinary care.

OBJECTIVE To review current evidence regarding GLP-1RA effects on skin biology, inflammmatory dermatoses, wound
healing, cutaneous adverse events, and aesthetic aging.

MATERIALS AND METHODS A narrative review of clinical, translational, and mechanistic literature was performed,
emphasizing psoriasis, hidradenitis suppurativa, wound repair, skin hypersensitivity reactions, autoimmune blistering
disease, and facial volume loss associated with pharmacologic weight reduction.

RESULTS GLP-1RAs are hypothesized to improve inflammatory skin conditions and wound repair through anti-
inflammatory, immunometabolic, and proreparative pathways. Yet, their use may also be associated with injection-site
reactions, hypersensitivity eruptions, rare autoimmune blistering disorders, and clinically significant facial deflation and
skin laxity. Current evidence is strongest for mechanistic plausibility and observational clinical signals, whereas
dermatology-specific randomized trials remain limited.

CONCLUSION GLP-1RAs exert bidirectional effects on cutaneous biology. Recognition of both therapeutic opportunities
and potential aesthetic or adverse sequelae is important, with patient counseling ideally occurring within a multidisciplinary

framework that integrates metabolic benefits with skin health and appearance.

dipose tissue is increasingly recognized as a meta-
bolically active and regenerative organ that con-
tains multipotent adipose-derived stem cells
(ADSCs) capable of contributing to tissue repair, angio-
genesis, and extracellular matrix homeostasis. Importantly,
obesity alters the cellular microenvironment of these stem
cells and impairs their proliferative, migratory, and angio-
genic capacity, highlighting the dynamic relationship be-
tween metabolic state and regenerative potential.'~*
Glucagon-like peptide-1 receptor agonists (GLP-1RAs)
have become foundational agents in contemporary meta-
bolic medicine. Initially developed for glycemic control in
Type 2 diabetes mellitus, they are now widely used for
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obesity management and have demonstrated cardiovascu-
lar and renal benefit in patients with Type 2 diabetes and
established cardiovascular disease or chronic kidney
disease.”™ Their expanding clinical role has revealed
biologic effects extending well beyond glucose regulation,
including modulation of inflammatory signaling, adipose

tissue behavior, endothelial function, and tissue
remodeling.*~"°
More recently, dual incretin agonists such as

tirzepatide—which activates both glucose-dependent insu-
linotropic polypeptide and GLP-1 receptors—have emerged
as highly effective therapies for obesity and diabetes,
demonstrating superior weight loss efficacy compared with
GLP-1RAs alone.”'" In patients with Type 2 diabetes,
meta-analyses show tirzepatide achieves mean weight
reductions of 7 to 9.5 kg with dose-dependent HbAlc
reductions of 1.91% to 2.11%, along with improvements in
liver fat content and reductions in visceral and subcutane-
ous abdominal adipose tissue volume.'"!'? The safety
profile of tirzepatide is consistent with that of GLP-1RAs,
with comparable gastrointestinal adverse events and no
increased risk of pancreato-biliary disorders, diabetic
retinopathy, or medullary thyroid cancer.'*'? Given over-
lapping downstream metabolic, inflammatory, and
adipose-tissue signaling pathways, many of the dermato-
logic considerations discussed in this review likely apply to
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these newer incretin-based  therapies,
dermatology-specific data remain limited.
These systemic actions are increasingly relevant to
dermatology. Skin reflects metabolic status through
changes in inflammation, barrier function, wound healing,
adipose architecture, and extracellular matrix homeostasis.
The proposed mechanisms by which GLP-1RAs influence
cutaneous biology are illustrated in Figure 1. As a result,
GLP-1RA therapy has generated growing interest at the
interface of dermatology, plastic surgery, and aesthetic
medicine. These agents may provide therapeutic benefit in
inflammatory dermatoses linked to obesity, insulin re-
sistance, and chronic low-grade inflammation; however,
they may contribute to visible structural and aesthetic
changes, particularly facial deflation and skin laxity, that
are increasingly encountered in cosmetic practice.>*¢10
For clinicians, this duality is important. The same drug
class that improves systemic metabolic health may reduce
inflammatory disease burden while also accentuating
perceived facial aging. Current discussion has often been
driven by popular media, but the underlying issues are more
biologically complex and clinically consequential than the
colloquial term “GLP-1 face” would suggest.>”>' Several
pragmatic questions remain: do GLP-1RAs directly

although

influence skin biology independent of weight loss; which
inflammatory skin diseases are most likely to benefit; and
how should dermatologists evaluate and manage adverse
reactions and aesthetic sequelae in patients receiving these
medications?

This review synthesizes current evidence regarding GLP-
1R A-related cutaneous biology, emphasizing skin-relevant
mechanisms, inflammatory dermatoses, wound healing,
adverse cutaneous events, and implications for aesthetic
dermatology and plastic surgery. Given that dermatology-
specific randomized data remain sparse, this review also
highlights the strength and limitations of the current
evidence base. The breadth of these clinical observations,
along with their proposed biologic mechanisms and current
strength of evidence, is summarized in Table 1.

Skin-Relevant Biology of GLP-1
Receptor Agonists

Receptor Distribution and

Cutaneous Relevance

GLP-1 receptor expression has been identified in multiple
cell populations relevant to skin homeostasis, including
keratinocytes, fibroblasts, endothelial cells, adipocytes, and
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Figure 1. Proposed mechanisms by which GLP-1RAs influence cutaneous biology. GLP-1 receptor agonists may affect skin through
direct and indirect pathways, including suppression of proinflammatory cytokines, inhibition of nuclear factor-kB and inflammasome
signaling, macrophage polarization, and improved insulin sensitivity and endothelial function. Effects on adipose-derived stem cells
and dermal white adipose tissue may influence inflammatory skin disease, wound repair, extracellular matrix support, facial volume,
and skin aging. This figure was generated with Al-assisted illustration tools and subsequently edited by the authors. The depicted
pathways are proposed and conceptual; some mechanisms remain incompletely elucidated and are not yet fully supported by direct

clinical or translational evidence.
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TABLE 1. Dermatologic Effects of GLP-1 Receptor Agonists: Clinical Relevance and Proposed Mechanisms

Level of
Domain Observed or Proposed Effect Evidence Proposed Mechanisms
Psoriasis Improvement in disease severity and quality | Low to Reduced systemic inflammation;
of life in selected patients moderate suppression of TNF-«, interleukin-6, and
interleukin-17; improvement in insulin
resistance; possible direct immune-cell
effects
Hidradenitis Improvement in flare burden, pain, and clinical | Low to Weight loss; reduced friction;
suppurativa severity in observational cohorts moderate immunometabolic modulation; attenuation of
cytokine and toll-like receptor signaling
Wound healing Enhanced re-epithelialization, angiogenesis, | Low Reduced nuclear factor-xB signaling;
and repair in preclinical models macrophage polarization; improved
endothelial function; enhanced keratinocyte
migration
Acne vulgaris/ Potential benefit based on metabolic and Very low Improved insulin sensitivity; reduced
rosacea inflammatory pathways inflammatory tone; altered sebaceous and
endocrine signaling
Injection-site Erythema, pruritus, induration, discomfort Moderate Local irritant or immune-mediated response
reactions
Hypersensitivity Urticaria, morbilliform reactions, angioedema | Low Drug hypersensitivity
eruptions
Autoimmune Rare cases of bullous pemphigoid reported | Very low Immune dysregulation; possible
blistering disease autoantibody induction
Facial aging Midfacial volume loss, hollowing, skin laxity, | Low to Rapid adipose loss; altered ADSC and
accentuated rhytides moderate fibroblast support; impaired trophic signaling;
extracellular matrix compromise

immune cells.>*"%1% This distribution provides biologic
plausibility for direct cutaneous effects, although the extent
of functionally significant receptor activity in human skin
remains incompletely defined. In psoriasis, GLP-1 receptor
expression appears increased within lesional skin, particu-
larly in infiltrating immune cells rather than keratinocytes,
suggesting that immunologic mechanisms may be more
important than direct epidermal signaling in mediating
therapeutic response.®

Interpretation of receptor expression studies requires
caution, as much of the literature is preclinical or trans-
lational, and receptor localization in animal tissues does not
necessarily establish equivalent signaling significance in
human disease.>®'° However, the available data support
a working model in which GLP-1RAs affect skin through
a combination of direct receptor-mediated effects and
indirect changes in systemic inflammatory and metabolic
physiology.”™”

Immunometabolic and Anti-

inflammatory Mechanisms

The strongest mechanistic rationale for dermatologic
relevance lies in the anti-inflammatory properties of GLP-
1RAs. These agents suppress proinflammatory cytokine
pathways implicated in chronic skin disease, including
tumor necrosis factor (TNF)-a, interleukin-6, and
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interleukin-17.>7% They also inhibit nuclear factor-«B
activation, attenuate NLRP3 inflammasome signaling,
and promote macrophage polarization toward reparative
M2 phenotypes.”® Collectively, these changes may reduce
the chronic inflammatory tone characteristic of psoriasis,
hidradenitis suppurativa (HS), and other immune-mediated
dermatoses.>>'%1*  Key immunometabolic pathways
through which GLP-1 receptor agonists influence cutaneous
inflammation, adipose biology, and tissue repair are
summarized in Figure 2.

Keratinocyte biology may also be affected. Liraglutide
has been shown to activate AMP-activated protein kinase in
keratinocytes, thereby restraining inflammatory signaling
and reducing the production of downstream mediators.”
Furthermore, GLP-1RA-associated improvements in in-
sulin sensitivity, oxidative stress, endothelial function, and
microvascular perfusion may secondarily improve cutane-
ous inflammation and tissue repair.>®

Adipose Tissue, Dermal White Adipose
Tissue, and Extracellular

Matrix Support

A second major skin-relevant mechanism involves adipose
tissue. Dermal white adipose tissue (dWAT) and sub-
cutaneous fat are not inert structural compartments; they
are metabolically and immunologically active tissues that
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Figure 2. Bidirectional dermatologic effects of GLP-1RA therapy. GLP-1 receptor agonists may provide therapeutic benefit in
inflammatory skin conditions and wound repair through immunometabolic and proangiogenic pathways. However, treatment may
also be associated with injection-site reactions, hypersensitivity eruptions, rare autoimmune blistering disorders, and aesthetic
changes including facial volume loss, hollowing, and increased skin laxity. This figure was generated with Al-assisted illustration tools
and subsequently edited by the authors. The depicted pathways are proposed and conceptual; some mechanisms remain in-
completely elucidated and are not yet fully supported by direct clinical or translational evidence.

contribute to immune defense, hormone signaling, wound
healing, and structural support.>*'® ADSCs are particu-
larly important because they interact with fibroblasts
through paracrine signaling and influence extracellular
matrix maintenance, collagen production, and regenerative
capacity.>'%16

GLP-1RAs appear to alter ADSC proliferation, differen-
tiation, and metabolism, although published findings are
mixed. Liraglutide has been reported to inhibit proliferation
and reduce glucose uptake in some models, while exendin-4
has shown pro-proliferative effects through PI3K/Akt-Wnt
signaling in others."> A systematic review of 38 studies
found that GLP-1RAs exert context-, dose-, and timing-
dependent effects on human mesenchymal stem cells,
generally promoting osteogenesis while inhibiting adipo-
genesis through Wnt/B-catenin, BMP2/Smad, and PI3K/Akt
pathways.!” These apparent contradictions likely reflect
differences in dose, differentiation state, and experimental
design rather than true biologic inconsistency. The broader
implication is that GLP-1RA-driven changes in adipose
biology may influence fibroblast support, extracellular
matrix turnover, and tissue resilience.’

This is particularly relevant to aging and aesthetics. Loss
of adipose-derived hormonal and trophic support, in-
cluding altered estrogen-related signaling within dermal
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adipose compartments, may reduce fibroblast stimulation
and collagen synthesis.>” dWAT has recently been recog-
nized as an important organ for both structural and
metabolic roles in skin regeneration and rejuvenation, with
defective differentiation, adipogenesis, improper adipocy-
tokine production, and immunological dysfunction leading
to age-associated clinical changes.'® Thus, pharmacologic
weight loss may affect not only facial volume but also the
biologic microenvironment that maintains skin quality and
structural integrity.”'°

Body composition studies demonstrate that GLP-1RAs
induce substantial fat mass reduction while also causing
modest but measurable lean mass loss. Meta-analyses
demonstrate that approximately 25% of total weight loss
comprises lean body mass, although the relative proportion
of lean mass is generally preserved.'?° Importantly, GLP-
1RAs preferentially reduce visceral and subcutaneous
adipose tissue across multiple depots, including pathogenic
visceral, epicardial, and hepatic fat.*! This differential
adipose loss has important implications for both metabolic
health and facial aesthetics, as superficial facial fat
compartments seem particularly susceptible to GLP-
1RA-associated volume depletion.”

Emerging evidence suggests that structured resistance
training at least 3 times weekly, combined with adequate
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protein intake (1.2-1.6 g/kg/d), can mitigate lean mass loss
by 50% to 95% and preserve bone mineral density during
GLP-1RA therapy.'”?%?* These findings underscore the
importance of integrating exercise prescription and nutri-
tional counseling into GLP-1RA treatment protocols,
particularly for patients concerned about both metabolic
health and aesthetic outcomes.

Therapeutic Implications
in Dermatology

Psoriasis

Among inflammatory dermatoses, psoriasis has the stron-
gest early clinical signal for benefit from GLP-1RA therapy,
although the evidence remains limited to case reports, small
cohorts, and mechanistic studies rather than dedicated
randomized dermatology trials.'***72° Psoriasis is strongly
associated with obesity, insulin resistance, and systemic
inflammation, making it a biologically plausible target for
immunometabolic intervention.***¢-*

A prospective cohort study of patients with psoriasis and
Type 2 diabetes treated with liraglutide demonstrated
marked reductions in Psoriasis Area and Severity Index
and Dermatology Life Quality Index scores over 12 weeks,
accompanied by histologic improvement.”® Although the
sample size was small, the magnitude of change was notable
and consistent with mechanistic data suggesting suppres-
sion of inflammatory cytokine pathways relevant to
psoriatic disease.>”>*3

The key unresolved question is whether benefit derives
predominantly from weight loss or from direct immuno-
logic modulation. Weight reduction improves systemic
inflammation and insulin resistance, each of which corre-
lates with psoriasis severity, while GLP-1 receptor signaling
may independently attenuate Th1- and Th17-associated
inflammatory pathways.'%**** At present, the level of
evidence is low to moderate, but sufficient to justify further
prospective evaluation, particularly in patients with obesity
and metabolic dysfunction.

Psoriatic arthritis represents an important extension of
psoriasis therapy, given shared inflammatory pathways and
metabolic comorbidities. Emerging evidence suggests that
GLP-1RAs may offer disease-modifying potential in psori-
atic arthritis through reduction of inflammatory cytokine
expression and improvement of metabolic parameters,
although clinical impact remains partially linked to weight
loss. 2% The interplay between metabolic health and
autoimmune inflammation in psoriatic disease makes GLP-
1RAs particularly attractive as adjunctive therapy in obese
patients  with  both  cutaneous and  articular
manifestations.*®*’

Hidradenitis Suppurativa

Hidradenitis suppurativa is another condition in which
GLP-1RAs have substantial translational appeal. HS is
closely linked to obesity, mechanical friction, insulin
resistance, and a proinflammatory cytokine milieu.*’
Because GLP-1RAs address several of these drivers
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simultaneously, they may offer meaningful adjunctive
benefit in selected patients.

The strongest current clinical signal comes from a mul-
ticenter retrospective cohort study in which GLP-
1R A—treated patients with HS, most receiving semaglutide,
experienced improvement in disease severity, pain, flare
frequency, and quality of life.?” Notably, improvement was
also observed among patients whose background HS
therapies remained unchanged, suggesting that the observed
effect was not explained solely by treatment escalation.

The proposed mechanisms are multifactorial: reduction
in body weight and intertriginous friction, attenuation of
systemic inflammation, modulation of TNF-a and
interleukin-17 signaling, reduced toll-like receptor-driven
inflammatory responses, and improvement in tissue repair
pathways.>*” While the evidence remains observational
and therefore hypothesis-generating, HS is among the most
promising future dermatologic applications for this drug
class.

Wound Healing

Wound healing is highly relevant to dermatologic surgery,
and emerging preclinical evidence suggests that GLP-1RAs
may exert prohealing effects. In diabetic wound models,
these agents suppress inflammatory signaling, improve
endothelial function, enhance angiogenesis, and promote
keratinocyte migration and re-epithelialization.?°=* Lira-
glutide has been shown to accelerate wound closure through
mechanisms involving collagen deposition, cytoskeletal
signaling through the Myolc/DockS5 axis, and macrophage
polarization toward reparative phenotypes.>! Dulaglutide
has also been reported to improve diabetic wound healing
through suppression of Nrf2-dependent ferroptosis-related
injury and enhancement of vascular endothelial growth
factor signaling.®?

Importantly, wound-healing benefits have also been
demonstrated in normoglycemic models, suggesting that
at least some effects are independent of glycemic control
alone.?® This distinction matters because it raises the
possibility that GLP-1RA signaling may directly affect
wound biology rather than simply reverse a hostile diabetic
milieu. Topical formulations of GLP-1RAs have shown
promise in preclinical studies, with topical liraglutide
accelerating wound closure, promoting macrophage polar-
ization from M1 to M2 phenotypes, and increasing VEGF
expression and capillary density in normoglycemic
mice.>*?* Recent observational data from health care
networks suggest that systemic GLP-1RA use is associated
with improved venous ulcer healing and fewer wound-
related infections in clinical practice.’® While these findings
are encouraging, no randomized clinical trials comparing
GLP-1RA therapy (systemic or topical) with standard
wound care have been completed, and topical formulations
remain investigational.*® At present, this evidence remains
primarily preclinical, and no dermatologic surgical practice
recommendations can be made on this basis. Nevertheless,
the mechanistic signal is strong and warrants further
translational and clinical investigation.
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Acneiform and Sebaceous Disorders
Potential effects of GLP-1RAs on acne vulgaris and rosacea
remain speculative. Acne vulgaris is often linked to insulin
resistance, insulin-like growth factor-1 signaling, andro-
genic stimulation, sebocyte activity, and inflammatory
mediator production.®”*® Rosacea has also been associated
with insulin resistance and metabolic syndrome in some
populations.®” By improving insulin sensitivity and systemic
inflammatory tone, GLP-1RAs may theoretically influence
these disorders.>® Clinical evidence remains inadequate,
and no evidence-based conclusions can be drawn.

Adverse Cutaneous Reactions

Cutaneous adverse events associated with GLP-1RAs are
generally uncommon, but increasing use of the drug class
makes them clinically relevant. The most frequent reactions
are localized injection-site events, including erythema,
pruritus, induration, and discomfort.**~** Pharmacovigi-
lance analyses suggest that such reactions occur across the
class, although the absolute incidence is low and subject to
the limitations inherent in spontaneous adverse-event
reporting systems.*!

Of greater importance to dermatologists are rare
immunologic reactions. Published reports describe urti-
caria, morbilliform eruptions, angioedema, eosinophilic
reactions, and infrequent cases of bullous pemphigoid
associated with GLP-1RA therapy.*****? The association
with autoimmune blistering disease seems substantially
weaker than that reported for dipeptidyl peptidase-4
inhibitors, which demonstrate a 2- to 3-fold increased risk
of bullous pemphigoid, with risk peaking after 20 months of
use.*** Large-scale pharmacovigilance analyses confirm
that other diabetes medications, including GLP-1RAs, are
not associated with increased bullous pemphigoid risk.*®*”
In patients who develop drug-induced pemphigoid while
receiving DPP-4 inhibitors, switching to a GLP-1RA
represents a reasonable alternative for glycemic manage-
ment, as GLP-1RAs do not share the same mechanistic
association with autoimmune blistering disease.***” In
patients who develop pruritic plaques, blistering, or other
suggestive eruptions after GLP-1RA initiation, medication
history should be considered alongside standard diagnostic
evaluation.

Management depends on severity and phenotype. Mild
localized reactions may be managed symptomatically
without cessation of therapy. More significant hypersensi-
tivity reactions generally warrant drug discontinuation and
standard dermatologic treatment. Suspected autoimmune
blistering disease should prompt biopsy and direct immu-
nofluorescence when appropriate, with treatment guided by
severity and the broader clinical context.***3

Facial Aging and

Procedural Considerations

The most visible dermatologic consequence of GLP-1RA
use has been accelerated facial deflation, sometimes de-
scribed in popular discourse as “GLP-1 face.” Although the
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term is imprecise and media-driven, the clinical pattern is
familiar to aesthetic physicians: loss of midfacial support,
increased periorbital hollowing, accentuation of nasolabial
folds and jowl formation, and worsening skin laxity in
patients experiencing rapid weight loss, as illustrated in
Figure 3.551430.33

For dermatologists and surgeons, the important question
is whether this phenotype is specific to GLP-1RAs or reflects
rapid weight loss more generally. Current evidence suggests
both possibilities. Radiographic work has demonstrated
measurable reductions in midfacial volume, particularly
within superficial fat compartments, in patients treated with
GLP-1RAs.*® A retrospective cohort study of 20 patients
with pre- and post-treatment imaging found a median 9.0%
decrease in total midfacial volume, with superficial volume
decreasing by 11.0% and deep volume by 7.0%; linear
regression showed a loss of 7% facial volume for every
10 kg of weight lost.*® However, similar structural changes
are also seen after bariatric surgery and other forms of
substantial weight reduction.”'® Thus, adipose loss itself is
clearly central, but it may not be the entire explanation.

Obesity is associated with impaired ADSC function,
including reduced proliferative capacity, diminished angio-
genic differentiation, and a proinflammatory transcrip-
tomic profile.' Importantly, weight loss has been shown to
partially reverse some of these alterations, indicating that
ADSC regenerative potential is modulated by metabolic
status.*’

Mechanistic work suggests that altered ADSC behavior,
diminished fibroblast support, oxidative stress, and disrup-
tion of adipose-derived trophic signaling may also contrib-
ute to skin quality changes and structural compromise.”°
This distinction is important clinically because the problem
is not simply one of lost volume that can be mechanically
replaced. Some patients may also experience reduced tissue
resilience and a more globally aged appearance owing to
impaired support of the dermal extracellular matrix.

The mechanisms underlying GLP-1R A—associated facial
aging are multifactorial and extend beyond simple fat loss
and remain incompletely validated in human studies;
preclinical data suggest that GLP-1 receptor signaling may
alter ADSC proliferation, viability, glucose handling, and
paracrine support of fibroblast function.”'* The absence of
ADSC-derived protective factors promotes reactive oxygen
species production and oxidative damage to fibroblasts,
compromising their capacity for collagen synthesis and
matrix remodeling.” In addition, GLP-1 receptor activation
on ADSCs indirectly reduces estrogen production from
dWAT, diminishing this critical stimulus for fibroblast
collagen synthesis.” These converging mechanisms result in
compromised structural integrity, reduced extracellular
matrix quality, impaired barrier function, and loss of facial
volume and elasticity.’

In practice, early counseling is essential. Patients
beginning GLP-1RA therapy—particularly older individu-
als, those with limited baseline facial soft-tissue reserve,
rapid weight loss trajectories (>10 kg in 3—4 months), or
history of facial volume loss—should be informed that
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Figure 3. Proposed mechanisms of GLP-1RA-associated facial aging. Potential mechanisms include altered adipose-derived stem
cell signaling, reduced adipose trophic support, oxidative stress, diminished dermal white adipose tissue support, impaired fibroblast
collagen synthesis, and extracellular matrix compromise. Together with rapid facial adipose loss, these processes may contribute to
hollowing, laxity, and structural deflation during pharmacologic weight loss. This figure was generated with Al-assisted illustration
tools and subsequently edited by the authors. The depicted pathways are proposed and conceptual; some mechanisms remain
incompletely elucidated and are not yet fully supported by direct clinical or translational evidence.

metabolic improvement and weight reduction may be
accompanied by visible facial deflation.*®*° Radiographic
studies demonstrate that patients can expect approximately
7% midfacial volume loss per 10 kg of total weight loss,
with preferential depletion of superficial fat compartments
(11% reduction) compared with deep fat (7% reduction).*®
This differential loss pattern has important implications for
aesthetic correction strategies. For those seeking aesthetic
treatment, management should be individualized based on
the pattern of volume loss, degree of skin laxity, and
whether active weight loss is ongoing. Hyaluronic acid
fillers, biostimulatory agents (particularly poly-1-lactic
acid), neuromodulators, energy-based skin-tightening devi-
ces, and autologous fat transfer with or without stromal
vascular fraction enrichment may all play roles depending
on the clinical scenario.'®*°

A multicenter, open-label study of 41 subjects with cheek
wrinkles and midface contour deficiencies after GLP-
1RA~driven weight loss found that combined treatment
with poly-L-lactic acid and hyaluronic acid fillers signifi-
cantly improved facial skin quality and enhanced contour in
the cheek, jawline, and perioral areas, with objective
improvement in hydration and skin radiance and no
treatment-related adverse events.”'

Facial aging reflects dynamic, three-dimensional changes
across multiple anatomical layers of the face, including skin,
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adipose compartments, retaining ligaments, musculature,
and skeletal support. Recognition of this layered architec-
ture has guided the development of pharmacologic and
minimally invasive rejuvenation strategies such as neuro-
modulators, injectable dermal fillers and biostimulatory
agents, and chemical and laser resurfacing; however, for
significant soft-tissue descent and structural volume loss,
surgical intervention remains the definitive treatment.'®
Within this framework, GLP-1RA-associated facial de-
flation should be understood not simply as fat loss, but as
a structural change occurring within a complex, multilay-
ered aging process. There is no clear evidence regarding the
optimal timing to initiate aesthetic interventions—at onset
of GLP-1RA therapy, during weight loss, or when a stable,
desired weight has been achieved.

Healthy Longevity

GLP-1RAs also occupy an emerging role in geroscience
because they seem to influence pathways linked to chronic
inflammation, oxidative stress, mitochondrial dysfunction,
and cardiometabolic decline. Large clinical trials and meta-
analyses have demonstrated reductions in cardiovascular
events and other major systemic outcomes in patients with
Type 2 diabetes or obesity and established cardiovascular
risk.>* From an aesthetic perspective, this creates a useful
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conceptual distinction: Visible facial aging should not be
conflated with biologic aging.

Indeed, GLP-1RAs may improve systemic healthspan
while simultaneously making some patients appear facially
aged because of adipose loss and altered cutaneous support.
This paradox is central to patient counseling. While these
medications confer substantial metabolic and longevity-
related benefits, aesthetic consequences may emerge that
warrant anticipatory discussion and, in some cases, pro-
cedural management.

Future Directions

The dermatologic implications of GLP-1RAs require
systematic investigation across multiple domains. Large-
scale, multicenter randomized controlled trials are essential
to establish efficacy, optimal dosing, and treatment
duration for inflammatory skin conditions, particularly
psoriasis, psoriatic arthritis, and HS.?**¢ These trials
should stratify patients by metabolic comorbidity status to
distinguish ~ weight  loss—dependent  from  weight
loss—independent therapeutic effects and determine whether
GLP-1RAs function optimally as standalone therapies or
adjunctive treatments.”>** Mechanistically, this line of
investigation will depend on understanding how GLP-
1RAs modulate inflammation within the skin and across
distinct tissue compartments, with differential contribu-
tions to disease pathogenesis. This can be best addressed
through cellular and molecular multiomics analyses across
disease subtypes.

Wound healing research should prioritize clinical trials
comparing GLP-1RA therapy (both systemic and topical
formulations) with standard wound care in diabetic foot
ulcers and other chronic cutaneous wounds.>***® Mecha-
nistic investigations must clarify receptor-specific signaling
pathways in keratinocytes, fibroblasts, and endothelial
cells, particularly the Myolc¢/DockS axis and PI3K/Akt
activation, and determine whether prohealing effects occur
independent of glycemic control.?'**

Critical gaps exist in understanding GLP-1RA effects on
ADSCs and skin aging. Research should elucidate direct
effects of GLP-1 receptor signaling on ADSC proliferation,
differentiation, and paracrine function, particularly
ADSCfibroblast crosstalk, oxidative stress pathways, and
the role of reduced estrogen production from dWAT.>!718
These mechanisms remain hypothetical and are derived
from preclinical and translational data rather than direct
human validation. Longitudinal studies with standardized
high-resolution 3D imaging protocols are needed to
quantify temporal changes in skin quality, elasticity, and
barrier function throughout therapy, while identifying
predictive biomarkers that stratify patients by susceptibility
to accelerated skin aging based on age, baseline facial
adipose reserve, rate of weight loss, and genetic
predisposition.>*®

Aesthetic medicine requires prospective comparative
studies evaluating treatment modalities for GLP-
1RA-associated facial deflation, including hyaluronic acid
fillers, biostimulatory agents, autologous fat transfer with
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or without stromal vascular fraction enrichment, and
energy-based devices, using quantitative assessment tools
and validated patient-reported outcome measures.>**%!
Critically, research must establish optimal timing for
aesthetic interventions—whether at GLP-1RA initiation,
during active weight loss, or after weight stabilization—and
investigate whether preventive interventions can mitigate
the development of skin laxity and volume loss when
initiated early in therapy.*°

Integration of resistance training and nutritional optimi-
zation into GLP-1RA treatment protocols warrants
dermatology-specific investigation, as structured exercise
programs (=3 times weekly) and adequate protein intake
can mitigate lean mass loss by 50% to 95% and preserve
bone mineral density.”'****? Studies should determine
whether these interventions also reduce facial volume loss
and improve skin quality outcomes.

Finally, geroscience research should focus on clinical
trials evaluating GLP-1RAs as gerotherapeutics in popula-
tions without diabetes, examining effects on age-related
outcomes beyond cardiovascular and metabolic end
points.’> Mechanistic studies should clarify GLP-1RA
effects on hallmarks of aging including mitochondrial
function, cellular senescence, autophagy, and chronic
inflaimmation.’° Critical priorities include identifying pre-
dictive biomarkers for treatment response, optimizing
dosing strategies that maximize healthspan benefits while
minimizing adverse effects, and conducting long-term safety
studies to address uncertainties regarding off-target risks
and interindividual variability.>°

Conclusion

GLP-1RAs have created a new and clinically important
intersection between metabolic medicine and dermatology.
Their effects on skin are bidirectional. They may improve
inflammatory dermatoses and wound healing through anti-
inflammatory, immunometabolic, and proreparative mech-
anisms, yet they may also produce adverse cutaneous
reactions and contribute to facial deflation, skin laxity, and
aesthetic aging in susceptible patients.

GLP-1RAs therefore illustrate a broader principle in
dermatologic medicine: Systemic metabolic therapies can
exert profound effects on skin biology, linking endocrinol-
ogy, regenerative biology, and aesthetic medicine within
a unified physiologic framework.

For dermatologists and plastic surgeons, the task is not
only to recognize these effects but to contextualize them
within a broader, patient-centered model of care. As GLP-
1RA use expands, dermatology will increasingly serve as
a therapeutic and consultative specialty at the intersection of
metabolism, inflammation, tissue repair, aging, and
aesthetics.
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