FEATURE STORY

How “Skinspan” Goes
Beyond Anti-Aging

BY MARIANNA BLYUMIN-KARASIK, MD, FAAD; AND JESSICA COLON, DO

he term “anti-aging” has dominated dermatology and

cosmetics for decades, yet it fundamentally misrepre-

sents what we seek to achieve. Most individuals truly

do not want to stop aging; rather, they wish to age
well." This semantic distinction reflects a deeper conceptual
shift occurring across medicine, from disease treatment to
health preservation, and from lifespan to healthspan.

A PARADIGM SHIFT

Dermatology is uniquely positioned to lead this transforma-
tion through a new framework, skinspan, which refers to the
period of life during which the skin is biologically best: healthy,
aesthetically youthful, and resilient. Just as healthspan
describes the years lived free from chronic disease, skinspan
encompasses the time during which the skin maintains opti-
mal barrier function, balanced inflammation, efficient repair
mechanisms, and structural as well as physiological integrity.?

This concept emerges from converging advances in longev-
ity science, molecular dermatology, and our expanding under-
standing of the biological underpinning of skin aging. Rather
than merely addressing visible signs of aging, the skinspan
approach targets the fundamental mechanisms driving skin
deterioration: the exposome, a collective of internal and exter-
nal stressors.* Skinspan pursuit offers a more sophisticated and
ultimately more effective paradigm for dermatologic care, one
that emphasizes prevention, longevity, and regeneration.

The shift from anti-aging to skinspan is more than seman-
tic. It represents a move toward:

« Biological understanding over cosmetic correction?

« Prevention over reactive treatment?

« Function alongside appearance?

« Holistic optimization rather than isolated interventions?

« Precision grounded in science of targeting and measure-

ments of the outcomes?

THE SCIENTIFIC FOUNDATION FOR SKINSPAN

Skinspan is anchored in the established science of aging
biology. In 2013, landmark research by Lopez-Otin and col-
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leagues identified 12 interconnected “hallmarks of aging”
that drive cellular and tissue dysfunction throughout the
body.5 These hallmarks were updated in 2023 to reflect
advances in the field.¢ In the skin, these hallmarks manifest
across 3 categories:

1. Primary Hallmarks (Damage Drivers)

« Genomic instability: Accumulation of DNA dam-
age from UV radiation, pollution, and oxidative
stress leads to mutations and impaired cellular
function.®

+ Telomere attrition: Progressive shortening of telo-
meres limits stem cell proliferation and tissue regen-
eration.®

« Epigenetic alterations: Changes in DNA methylation
and histone modifications disrupt gene regulation
and cellular identity.¢

+ Loss of proteostasis: Accumulation of damaged pro-
teins and impaired protein quality control.¢

« Disabled macroautophagy: Impaired cellular “clean-
up” mechanisms lead to toxic accumulation.

2. Antagonistic Hallmarks (Initially Protective, Later
Harmful)

+ Mitochondrial dysfunction: Declining energy pro-
duction and increased reactive oxygen species (ROS).¢

+ Cellular senescence: Accumulation of “zombie cells”



that secrete pro-inflammatory factors (senescence-
associated secretory phenotype).t

« Deregulated nutrient sensing: Dysregulation of
mTOR, AMP-activated protein kinase, and insulin/
IGF-1 signaling.s

3. Integrative Hallmarks (Systemic Contributors)

« Chronic inflammation (“inflammaging”): Persistent
low-grade inflammation that accelerates tissue dete-
rioration.®

« Altered intercellular communication: Impaired cell-
to-cell signaling and matrix interactions.

« Stem cell exhaustion: Depletion and dysfunction of
regenerative cell populations.®

« Dysbiosis: Disruption of the skin microbiome and its
protective functions.®

Understanding these skin aging mechanisms allows us to
move beyond symptomatic treatment toward biological
intervention. Appreciating the physiology of the integument
and its sources of dysfunction moves beyond minimizing
wrinkles and emphasizes the skin’s fundamental capacity to
protect, repair, and regenerate.

A MULTIDOMAIN FRAMEWORK

Traditional dermatologic assessment often emphasizes
visible changes in skin quality such as wrinkles, pigmenta-
tion, texture, and laxity. While these features remain impor-
tant, skinspan evaluation requires a more comprehensive
approach that considers function alongside appearance.?
This multidomain approach enables a more complete pic-
ture of biological skin age vs chronological age, which is cen-
tral to the concept of skinspan.

EVIDENCE-BASED STRATEGIES

The skinspan framework transforms how we approach
intervention, emphasizing prevention and biological opti-
mization over reactive and corrective treatment outcomes.
These strategies are organized into four integrated pillars.

SKIN AS BOTH DOOR AND WINDOW TO WELLNESS

The skinspan framework recognizes the skin’s dual role as
both an indicator and influencer of overall health, a concept
that resonates deeply with patients seeking holistic wellness
approaches.>3

As a “window,” the skin reflects an individual’s internal state,
such as stress, nutrition, sleep quality, and systemic inflamma-
tion, all of which present cutaneous manifestations.

« Chronic stress: Manifests as impaired barrier func-
tion, increased transepidermal water loss, delayed
wound healing, exacerbation of inflammatory condi-
tions (acne, rosacea, eczema), and accelerated aging
through HPA axis dysregulation and cortisol excess.?®
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+ Sleep deprivation: Shows as impaired barrier recovery,
increased oxidative stress, accelerated intrinsic aging,
darker under-eye circles, and reduced skin radiance.?’

+ Nutritional deficiencies: Present as dry, fragile
skin (essential fatty acids), delayed wound healing
(protein, vitamin G, zinc), pallor (iron), or specific
dermatoses (zinc deficiency — acrodermatitis entero-
pathica).??

« Systemic inflammation: Manifests cutaneously as
accelerated aging, increased sensitivity, and suscepti-
bility to inflammatory dermatoses.??

« Hormonal imbalances: Presents as acne (androgen
excess), melasma (estrogen), or xerosis (thyroid dys-
function).??

Poor skin health often signals broader wellness issues
requiring attention, an opportunity for proactive interven-
tion, and holistic care.

As a “door,” skincare routines can function as daily well-
ness practices.

+ Mindfulness practice: The act of deliberate, attentive
skincare becomes a form of meditation, a pause in
the day for self-observation and care.??

+ Behavioral healthy lifestyle modification: Daily sun-
screen application, consistent sleep schedules, stress
management, and nutritional optimization via diet
and supplements all support overall wellbeing.>?

« Early detection: Regular self-examination during skin-
care routines enables early detection of skin cancers and
early intervention of dermatologic conditions.>* This
patient engagement serves as a form of self-advocacy?
and facilitates ideal management, including the essential
follow-up of a total body skin exam with a dermatologist
to ensure definitive skin cancer screening,

« Patient engagement: Patients invested in skincare
often demonstrate higher engagement with overall
health maintenance, a phenomenon leveraging skin’s
visibility to motivate broader wellness behaviors.>?

This bidirectional relationship positions dermatologists as
partners in overall wellness optimization, not merely cosmetic
practitioners. The skinspan conversation naturally encompass-
es lifestyle factors: nutrition, sleep, stress, and exercise, which
influence both skinspan and systemic health.>3

CONCLUSION: EMBRACING THE SKINSPAN ERA

The transition from “anti-aging” to skinspan represents
more than semantic evolution; it reflects a fundamental shift
toward biological understanding, functional optimization,
and holistic cutaneous care. By focusing on the period of
sustained skin health rather than the fight against aging, we
offer patients a more meaningful and achievable goal. This
paradigm shift benefits both practitioners and patients:
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For dermatologists:

« Scientifically grounded framework for comprehensive
skin health optimization

« Integration of longevity science with clinical derma-
tology

« Enhanced patient communication through realistic
goal-setting

« Differentiation through an evidence-based, precise,
and biology-focused approach

« Natural incorporation of lifestyle counseling into der-
matologic care

For patients:

« Focus on achievable optimization rather than unreal-
istic reversal

« Care addressing root causes of skin disease and aging,
not just symptoms

« Sustainable, long-term approach rather than endless
pursuit of the “next big thing”

« Empowerment through understanding of skin biology

« Integration of skincare with overall wellness goals

The skinspan concept aligns dermatology with broader
trends in precision medicine, preventive care, and wellness
optimization. As we continue to uncover the molecular mecha-
nisms of skin disease and aging, as well as develop increasingly
sophisticated interventions, the skinspan framework provides a
roadmap for translating scientific advances into clinical practice.

The goal is not to stop aging but to optimize it—to
extend the years during which the skin remains resilient,
functional, and radiant. In pursuing skinspan augmenta-
tion, we offer our patients something more valuable than
temporary aesthetic improvement: we provide the tools and
knowledge for lifelong skin wellness.

The future of dermatology lies not in fighting time but in
making the most of it. As our understanding of skin aging biol-
ogy deepens and our intervention toolkit expands, the skinspan
framework ensures we remain focused on what matters most:

KEY TAKEAWAYS

= The concept of skinspan shifts dermatology from anti-
aging aesthetics to optimizing long-term skin health and
resilience.

- Skinspan integrates biology-based prevention, repair,
and wellness strategies to extend the skin's peak func-
tional period.

- Dermatology is evolving into a holistic discipline that
links visible skin health with systemic wellness and
longevity.
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preserving the skin’s remarkable capacity to protect, balance,
repair, and regenerate throughout the human lifespan. m
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SKINSPAN EVALUATION AND FRAMEWORK

See a diagram of the multidomain
framework for skinspan evaluation

and a breakdown of evidence-based
intervention strategies with the
online version of this article.
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Barrier Function Assessment
- Trans-epidermal water loss

- Stratum corneum hydration

- Surface pH evaluation

- Barrier recovery time (after
controlled disruption)

- Irritation threshold testing

Inflammatory Status Measures
- Clinical signs of subclinical
inflammation

- Erythema assessment
(chromametry)

- Sensitivity patterns and reactivity

- Telangiectasia mapping

infections and unusual odor)
- Barrier disruption patterns

imbalance
- Response to probiotic/prebiotic
interventions

Microbiome Health Indicators
- Clinical signs of dysbiosis (recurrent

- pH alterations suggesting microbial

Structural Integrity Evaluation

- Dermal density via high-frequency
ultrasound (20-100 MHz)

- Elasticity Measurement (cutometry,
durometry)

- Skin thickness assessment

- Collagen density evaluation (via confocal
microscopy or OCT where available)

Skinspan

Biomarkers

- Melanin distribution and density

- Presence of solar lentigines

- Assessment of dyschromia

- Response to controlled UV exposure
(MED testing)

Pigmentary Homeostasis Evaluation

Repair Capacity Assessment
- Wound Healing efficiency
- Response to controlled barrier
disruption
- Recovery from procedural
interventions
- Tape-stripping recovery time

/ Emerging Biomarkers \
- Senescence markers: senescence-associated -
galactosidase (SA-B-gal), SASP factors

- Telomere length: In keratinocytes and dermal fibroblasts

- Epigenetic clocks: DNA methylation patterns

- Advanced glycation end products (AGEs): Accumulation
in dermal proteins

- Mitochondrial markers: Copy number, deletion frequency,
function

- Matrix quality: Collagen I/lll ratio, elastin content,
hyaluronic acid molecular weight

- Oxidative stress markers: Lipid peroxidation products,
Wein carbonyls, DNA oxidation /

Figure 1. A diagram of the multidomain framework for skinspan evaluation.
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TABLE. EVIDENCE-BASED INTERVENTION STRATEGIES

Interventions-
Synergistic
Enhancement

rejuvenation with skin
regeneration to extend
skinspan

stress and dermal collapse

- Biostimulators: Poly-L-lactic acid, CaHA,

polynucleotides for neocollagenesis

- Energy-Based Devices: Fractional C0,, non-

ablative lasers, RF microneedling, ultrasound

- Periprocedural Optimization: Antioxidants,

retinoids (pre), growth factors & barrier
repair (post)

regenerative stimuli

- Long-term collagen remodeling
with biostimulators

- Synergy achieved when
combined with consistent daily
skinspan care

Pillar Core Concept Key Components Clinical Recommendations/ | References
Mechanisms
Protection- The Prevent extrinsic aging | - Photoprotection: Daily SPF 30+ broad- - Daily sunscreen reduces pho- | 2,4,7,8,9,20
Foundational Layer | through photoprotec- spectrum sunscreen; UVA protection (PA+++ | toaging and enables intrinsic
tion and environmental [ PPD 16+); reapplication every 2 hours repair
defense - Antioxidant Systems: Vitamin C (10-20%, - Antioxidants synergize with
pH < 3.5), Vitamin E, Niacinamide, Resveratrol, | SPF to reduce oxidative damage
Astaxanthin - Iron oxide filters defend
- Environmental Defense: Protection from against HEV light
pollution, blue light, infrared radiation - Stress reduction supports bar-
- Stress Management: Address stress- rier and healing
induced inflammation and barrier impairment | - Mindful practices
-Adaptogens to reduce skin
stress
Balance- Smart Support barrier-first, - Gentle Cleansing: pH-balanced (4.5-5.5), - Maintain acid mantle and 4,7,10,1,12
Skincare microbiome-friendly non-stripping formulas microbiome balance
Architecture routines - Lipid Barrier Support: Ceramide-choles- - Physiologic lipid ratios restore
terol-FFA ratio optimization barrier
- Hydration Systems: Humectants (HA, glyc- | - Balanced hydration prevents
erin, urea) + emollients/ occlusives (squal- | barrier stress and TEWL
ane, petrolatum) -Topical Adaptogens to reduce
« Avoid Over-Treatment: "Retinol sandwich- | skin stress
ing," rest periods
- Topical Adaptogens to balance stressful
stimuli
Repair and Renewal- | Activate intrinsic repair | - Retinoids: Normalize keratinization, stimu- | - Retinoids remain the gold 13-16
Targeted Biologics | pathways and cellular late collagen, inhibit MMPs standard
rejuvenation - Peptides / Growth Factors: Collagen syn- | - Peptides support collagen and
thesis (Matrixyl, GHK-Cu), wound repair (EGF, | matrix remodeling
TGF-B) - Senolytic and autophagy-
- Emerging Longevity Actives: Fisetin, activating compounds extend
Spermidine, EGCG, Niacinamide, Bakuchiol, skin healthspan
DNA repair enzymes - Gene repair interventions
Professional Integrate procedural - Neuromodulators: Prevent mechanical - Procedures act as controlled 2,17-19
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