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In the cosmeceuticals and aesthetics field, there has been a paradigm 
shift from addressing existing symptoms of skin aging to modulating 
the cellular processes that underlie the aging process, representing a 

focal shift from anti-aging to pro-longevity. This focal shift suggests that 
cosmeceuticals that prevent aging will form the foundation of the next 
generation of skincare products.1

One of the hallmarks of aging is cellular senescence, a state of 
irreversible cell cycle arrest in which cells no longer proliferate but remain 
metabolically active.2,3 Accumulation of senescent cells within the skin, 
a result of intrinsic (chronological) and extrinsic aging, is associated 
with epidermal thinning, flattening of the dermal-epidermal junction, 
hyperpigmentation, loss of melanocytes, and degradation of collagen and 
elastin.4,5 These physiological changes, in turn, are reflected in the visible 
signs of skin aging, such as laxity, wrinkles, and volume loss.5 Hence, 
inhibiting the senescence of skin cells and related cellular aging processes 
has the potential, in theory, to increase cellular longevity and prevent or 

delay the visible signs of skin aging. 
Sirtuins are a family of 7 signaling proteins (SIRT1 through SIRT7) that 

function primarily as nicotinamide adenine dinucleotide-dependent 
histone deacetylases (Class III HDACs) and act as epigenetic regulators of 
cellular metabolism and homeostasis.6 Both intrinsically and extrinsically 
aged skin are characterized by reduced expression and downregulation 
of specific sirtuins.7-11 Intrinsically aged skin is characterized by increased 
histone acetylation and decreases in SIRT6 and other HDACs.7 In humans, 
SIRT1 expression in dermal fibroblasts decreases with chronological 
age9 as does SIRT6 expression.8 With respect to extrinsically aged skin, 
normal circadian expression of SIRT1, SIRT3, and SIRT6 in normal human 
epidermal keratinocytes (NHEK) is disrupted following UV-B exposure, 
coinciding with a decrease in adenosine triphosphate (ATP) production and 
an increase in reactive oxygen species,10 and expression of SIRT3 in NHEK 
decreases after exposure to ozone.11 Activation of specific sirtuin pathways 
in skin cells has been shown in in vitro and animal studies to protect cells 

BACKGROUND: Efficacy evaluations of topical cosmetic products purported to produce younger-appearing skin require an objective assessment 
of perceived age. The aim of this study is to quantify the age-reversal efficacy of a facial skincare regimen containing sirtuin-targeting and other 
anti-aging ingredients in a multiethnic population in terms of change in perceived age, using a validated age prediction model. METHODS: In 
this single-center, monadic study, eligible participants (n=72) applied a 3-product regimen (serum, soft crème, and eye crème) twice daily for 
12 weeks. High-resolution digital photographs of subjects were graded for 7 facial parameters using an 11-point photonumeric scale (0=no 
signs of aging; 10=severe signs of aging) at baseline and 2, 4, 6, 8, and 12 weeks. Predicted Age scores derived from the model algorithm at 
each assessment point were compared with baseline scores to calculate change in Predicted Age in years. RESULTS: Statistically significant 
decreases vs. baseline in calculated Predicted Age were observed as early as Week 2, with the difference increasing with continued product 
application (difference at Week 12 was –4.0 years). Each facial aging parameter improved at a different rate, with forehead lines and elongated 
cheek pores significantly improving as early as Week 2. Under eye lines and forehead lines showed the greatest calculated improvement over 
time. CONCLUSION: Based on the Predicted Age model, the 3-product face/eye skincare regimen applied twice daily resulted in a significant 
decrease in calculated Predicted Age starting as early as 2 weeks, with continued improvement over time, and a decrease of 4.0 years by Week 12. 
KEYWORDS: Sirtuins, anti-aging, cellular longevity, age-reversal, skincare

by ELIZABETH BRUNING, BSc Hons, LLB; EDWARD (TED) LAIN, MD, MBA; GLYNIS ABLON, MD; VIVIAN BUCAY, MD; CHERYL BURGESS, MD; 
JAMES DEL ROSSO, DO; PATRICIA K. FARRIS, MD; JILL WAIBEL, MD; DENISE DICANIO, EdD, MBA; and SARAH VICKERY, PhD 
Ms. Bruning was with The Estée Lauder Companies in Melville, New York at the time of writing. Drs. DiCanio and Vickery are with The Estée Lauder Companies, Research and Development, in 
Melville, New York. Dr. Lain is with Sanova Dermatology in Austin, Texas. Dr. Ablon is with Ablon Skin Institute and Research Center in Manhattan Beach, California. Dr. Bucay is with Bucay Center 
for Dermatology and Aesthetics in San Antonio, Texas. Dr. Burgess is Assistant Clinical Professor of Dermatology at Georgetown University and George Washington School of Medicine and Health 
Sciences in Washington, District of Columbia. Dr. Del Rosso is with Del Rosso Dermatology Research Center in Las Vegas, Nevada. Dr. Farris is Clinical Associate Professor of Dermatology at Tulane 
University School of Medicine in New Orleans, Louisiana. Dr. Waibel is with Miami Dermatology and Laser Institute in Miami, Florida.

J Clin Aesthet Dermatol. 2025;18(12):34–41.

FUNDING: Funding for this study was provided by The Estée Lauder Companies, Melville, New York.
DISCLOSURES: Ms. Bruning, Dr. DiCanio, and Dr. Vickery are current or former employees of The Estée Lauder Companies. Drs. Lain, Ablon, Bucay, Burgess, Del Rosso, Farris, and Waibel 
have received honoraria from The Estée Lauder Companies.
CORRESPONDENCE: Denise DiCanio, EdD, MBA; Email: ddicanio@estee.com

Clinical Age-reversal Quantification of a Facial 
Skincare Regimen with Sirtuin-targeting Ingredients 
in a Multiethnic Population



35JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  December 2025 • Volume 18 • Number 12

O R I G I N A L  R E S E A R C H

against UV-induced senescence and oxidative 
stress, and to restore energy homeostasis in skin 
cells to extend cellular lifespan.12-19 However, 
very few studies have examined whether topical 
application of sirtuin-targeting compounds that 
are active at the cellular level can effect visible 
changes in skin.20,21 

In our laboratories, several proprietary facial 
skincare formulations incorporating ingredients 
that promote SIRT1, SIRT3, and SIRT6 activity 
at the cellular level, along with other active 
ingredients, have been developed to reduce 
visible signs of skin aging and help users "look 
younger." The efficacy of such anti-aging facial 
skincare formulations should be measured 
by an objective assessment of perceived age, 
that is, how old a person looks before and 
after formulation use over a given period 
of time. Clinical assessments of facial aging 
parameters by human graders to calculate an 
estimated age have been shown to be a valid 
method, with high inter-rater and intra-rater 
reliability.22-24 However, in these models, 
selection of the relevant facial aging parameters 
is based on observations from a population 
of a single ethnicity and/or a limited range of 
skin types and therefore may not be applicable 
to evaluations of products used by diverse 
populations. In addition, the broad scales used 
to grade the facial parameters in these models 
(ie, 4-point scales corresponding to none, low, 
moderate, and severe signs of aging) may not 
be sufficiently sensitive to detect the gradual 
changes that may occur with use of cosmetic 
formulations.

DiCanio et al25 developed a methodology to 
calculate perceived or apparent age based on 
clinical grading assessments of an optimized set 
of visible facial aging parameters, independent 
of ethnicity and skin type. Briefly, this model 
was developed based on an image data set 
of a large and diverse multiethnic population 
(n=2825 European American, African American, 
East Asian, and Hispanic/Latina women across 
Fitzpatrick skin types I-VI). Trained graders 
assessed facial aging markers for all subjects 
using an 11-point photonumeric scale. Multiple 
linear regression analysis was used to identify 
7 universal face and eye parameters that 
contribute most to aging: nasolabial folds, under 
eye lines, elongated cheek pores, forehead 
lines, under eye puffiness, uneven skin tone, 
and marionettes. The algorithm derived from 
the multiple linear regression analysis could 

then be used to calculate a predicted age, with 
each facial parameter weighted according to its 
contribution to the overall age estimation.

The aim of the present study is to assess the 
effects of a facial skincare regimen containing 
sirtuin-targeting agents and other anti-aging 
ingredients on visible skin aging parameters in 
a multiethnic population, and to quantify these 
effects in terms of changes in perceived age 
using the age prediction model developed by 
DiCanio et al.25

 
METHODS

Study design overview. This was a single-
center, monadic, assessor-blinded cosmetic 
regimen study conducted by an independent 
clinical research organization (SGS North America, 
Inc.). Eligible subjects applied a facial skincare 
regimen consisting of 3 products (serum, soft 
crème, and eye crème) twice daily according to a 
standardized application procedure for 12 weeks. 
High-resolution digital photography of all subjects 
was obtained at baseline before application of 
the regimen and at 2, 4, 6, 8, and 12 weeks. A 
blinded, trained clinician-grader evaluated the 
digital photographs for 7 key facial parameters on 
an 11-point analog scale using methods previously 
described by DiCanio et al.25 Predicted Age was 
calculated at baseline and at all assessment points 
based on the model and algorithm derived by 
DiCanio et al25; age scores computed using the 
algorithm at each measurement were compared 
with baseline scores to calculate change in 
Predicted Age in terms of years.

Study subjects. The study enrolled European 
American, African American, East Asian, and 
Hispanic/Latina women aged 35 to 65 years (35 
to 70 years for African American and East Asian 
subjects), with at least 12 subjects in each group, 
distributed across Fitzpatrick skin types I-VI, with 
evidence of mild to moderate photoaging (score of 
2 to 6 on a modified Griffiths scale, where 0=none 

and 9=severe). Subjects could have normal, 
oily, or dry skin. Eligible subjects could not have 
had any facial treatments in the past 6 months 
(eg, facial peels, botulinum toxin, fillers, laser 
treatments) or any other treatment designed to 
improve the appearance or firmness of facial skin.

Key exclusion criteria included known allergies 
to skincare products; reactivity/sensitivity to 
sunflower seed, coffee, apple, black truffle, and 
cucumber (active ingredients in product regimen); 
history of skin cancer within the past 5 years; 
use of oral or topical prescription medications 
for acne within 3 months; use of oral isotretinoin 
within 6 months; use of prescription-strength 
skin-lightening products within 3 months; use of 
over-the-counter anti-wrinkle, skin-lightening, or 
other topical or systemic products known to affect 
skin aging or dyschromia within 2 weeks; and 
excess exposure to sun via outdoor activities (eg, 
sunbathing).

Written informed consent forms, including 
photograph release forms, were obtained from all 
subjects. The study was conducted in accordance 
with federal regulations and Good Clinical Practice 
guidelines. Institutional Review Board approval 
was not sought as the study involved cosmetic 
research with safety-tested and marketed 
products posing minimal risk to human subjects. 

Product regimen and skin application. 

The facial skincare regimen tested included 
a serum, soft crème, and eye crème. The 3 
products each contain patented ingredients 
that have been shown in internal studies to 
promote SIRT1, SIRT3, and SIRT6 activity, as well 
as other active ingredients with properties that 
enhance overall skin health and appearance (eg, 
moisturizing, anti-irritant, anti-wrinkle, skin 
tone improving, and antioxidant properties; 
Table 1).  Our published and internal in vitro 
and ex vivo studies in normal human epidermal 
keratinocytes and human dermal fibroblasts 
have demonstrated effects of the SIRT1, SIRT3, 

TABLE 1. Select active ingredients of the 3-product facial skincare regimen
INGREDIENT ACTIVITY / TARGET SERUM SOFT CRÈME EYE CRÈME

Daffodil bulb extract, sea kelp 
extract, hydrolyzed yeast protein

Antiwrinkle, skin tone, anti-
irritant, sirtuin promoters

* * *

Acetyl hexapeptide-8 Antiwrinkle * * *

Ascorbyl glucoside Skin tone and spots * *

Acetyl glucosamine Exfoliation * *

Glycine soybean extract Pore elasticity *

Shea butter Emollient, barrier, moisturization * *

Lauryl pyrrolidone carboxylic acid Puffiness, dark circles *
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and SIRT6 activators on aging-related processes 
at the cellular level, including increasing fibrillin 
production, mitophagy and autophagy rates, 
and mitochondrial ATP production; reducing 
NF-κB-mediated inflammation; improving cellular 
lifespan; protecting against UV-induced cellular 
senescence; and boosting collagen production.26 
Although the 3 products contain common 
ingredients, including the 3 sirtuin activity 
promoters, each product also contains unique 
ingredients that are not formulated in the other 2 
products in the regimen. The use of both face and 
eye products allowed for holistic treatment of the 
subjects' entire face.

Subjects were instructed to first wash their face, 
pat the skin dry, and apply the serum, soft crème, 
and eye crème, in that order, twice daily (in the 
morning and evening) for 12 weeks. The serum 
and soft crème were to be applied to the entire 
face, avoiding the eye area, and allowed to absorb 
for at least 1 minute. The eye crème was applied 
to the eye area with the fingertips and then 
massaged around the eye area using an eye wand 
or roller. Written application instructions were 
provided to subjects to ensure proper use of the 
products. Subjects performed the first application 
of the test products in the clinic after completion 
of baseline evaluations.

Subjects were also provided with a standard 
facial cleanser and a broad-spectrum sunscreen 
(sun protection factor [SPF] 50) to use daily.

Digital photography. Digital images of 
the subjects (front facing and right and left ¾ 
side views) were obtained at baseline before 
application of the regimen and at 2, 4, 6, 8, and 12 
weeks using a VISIA-CR™ photo station (Canfield 
Imaging Systems) with a Canon R5 Digital SLR 
camera (Canon Incorporated) and light-emitting 
diode (LED) flash illumination under the following 
lighting conditions: standard (visible [bright]), 
raked, cross-polarized, parallel polarized, and UV 
absorption.

Photographs were taken by reproducibly 
positioning the participant's head (using 
stationary chin and forehead supports) and 
maintaining consistent camera and lighting 
settings at each study visit.

Facial parameter grading. Digital 
photographs of the subjects were graded by 
a blinded, trained clinician for 7 face and eye 
parameters on an 11-point photonumeric scale 
(0=no signs of aging; 10=severe signs of aging): 
nasolabial folds, under eye lines, elongated cheek 
pores, forehead lines, under eye puffiness, uneven 
skin tone, and marionettes. These 7 parameters 
are described in Supplemental Table 1. Grading 

increments of 0.5 were permitted. Visual grading 
scales (with a representation of photographs for 
each level of severity) were used as a reference 
to grade the 7 skin parameters as previously 
described by DiCanio et al.25 Front-view images 
were used to grade all markers, and right and left 
¾ side view images were used to grade uneven 
skin tone and elongated cheek pores (Figure 1). 
The trained clinician grader was blinded to the 
week at which photographs were captured.

Statistical methods. Predicted Age score 
for each week was calculated using the graded 
values for the individual facial parameters and 
the algorithm by DiCanio et al.25 Predicted Age 
scores computed using the algorithm for each 
posttreatment measurement were compared with 
baseline scores to calculate change in Predicted 
Age in terms of years; statistical significance was 
determined using correlated t tests. Statistical 
analysis was conducted on the intent-to-treat 
(ITT) population, which included all subjects who 
received treatment, had at least 1 postbaseline 
visit and were not otherwise disqualified. All 
statistical tests were 2-sided at significance level 
α=0.05. Statistical analysis was performed using 
SPSS/PC+ V5.0.2 statistical software (IBM). 

RESULTS
Subject disposition and baseline 

demographics. A total of 77 subjects were 
enrolled in the study; 3 were lost to follow-up after 
the baseline visit and did not receive product. Five 
subjects were excluded from the analysis; 1 had 
rosacea-prone skin (exclusion criterion), 3 had 
multiple sun exposures (ie, noncompliance), and 
2 subjects were discontinued from the study due 
to injuries to the face that were unrelated to the 
study product regimen (1 due to spider bite and 
1 due to airbag deployment into face). The ITT 
population, therefore, included 72 patients. Three 
subjects withdrew from the study: 2 after 6 weeks 
and 1 after 8 weeks (1 due to illness and 2 for 
unknown reasons). 

The study population was balanced with 
respect to ethnicity and Fitzpatrick skin type (Table 
2) and similar in composition to the population 
on which the Predicted Age model was based.25 
The mean (SD) age was 54.8 (8.4) years (range: 
35 to 69 years), and the majority of subjects 
were Fitzpatrick skin type III. No subjects were 
Fitzpatrick skin type I.

Primary endpoint: change in predicted 
age. Beginning as early as 2 weeks after 
twice-daily application of the 3-product facial 

FIGURE 1. Positioning of face for evaluation of key facial aging parameters

TABLE 2. Baseline demographics and skin type of intent-to-treat study population (n=72)

ETHNICITY
NUMBER (%) OF 

SUBJECTS
MEAN AGE, 

YEARS
FITZPATRICK SKIN TYPE

II III IV V VI
East Asian 15 (20.8) 55.5 11 3 1

African American 18 (25.0) 55.1 1 11 6

Hispanic/Latina 14 (19.4) 52.6 7 7

European American 25 (34.7) 55.9 15 9 1

Total 72 (100) 54.8 15 27 12 11 7
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skincare regimen, the decrease in predicted 
age versus baseline was statistically significant 
(Table 3, Figure 2). At each assessment point, the 
difference versus baseline continued to increase, 
indicating that calculated predicted age decreased 
progressively with continued application of the 
facial regimen. This significant predicted age-
reversal effect continued until study end at 12 
weeks, at which point the difference in predicted 
age versus baseline was –4.0 years (ie, at 12 
weeks, subjects' calculated predicted age was 4 
years younger than at baseline).

Secondary endpoint: change in individual 
facial aging parameters. Each of the 7 facial 
aging parameters improved with treatment but 
at different rates (Figure 3, Table 4). The fastest 
improving variables were forehead lines and 
elongated cheek pores, as statistically significant 
changes in clinical grading assessments were 
noted as early as 2 weeks into treatment. Under 
eye lines and forehead lines showed the greatest 
calculated improvement over time (Figure 3). 
Figure 4 shows a sample of images demonstrating 
changes in clinical grading of the 7 parameters at 
baseline vs. 12 weeks.

Adverse events. Two subjects experienced 
adverse events (AEs) deemed possibly related 
to the study product regimen. One subject 
experienced very mild pruritus, erythema, and 
hordeolum in the area under the right eye, and 
a second subject experienced moderate dryness 
and erythema on the nose. AEs in both subjects 
resolved within 5 to 6 days, and the subjects 
continued in the study without disruption to 
treatment.

One subject experienced a serious AE of 
influenza, pneumonia, and staphylococcal 
infection unrelated to the study regimen. The 
subject was discontinued from the study but 
included in the ITT population.

DISCUSSION
Skin aging is caused by both intrinsic (eg, 

genetics and age-related cellular changes in the 
skin) and extrinsic (eg, UV exposure, pollution) 
factors. Both intrinsically and extrinsically aged 
skin are characterized by decreased expression 
of specific sirtuin proteins.8-12 Sirtuin proteins 
are expressed in all skin cells—fibroblasts, 
melanocytes, and keratinocytes. Activation of 
sirtuin signaling pathways in skin cells has been 
shown in in vitro and murine studies to protect 
cells against UV-induced DNA damage and 
photoaging as well as against intrinsic hallmarks 

of skin aging such as cellular senescence and 
chronic inflammation.12,14-17

The goal of the present study was to 
assess whether a facial skincare regimen that 
includes agents that enhance sirtuin activity 
as well as other active anti-aging ingredients 
can produce visibly younger-looking skin, as 
measured by a decrease in perceived age. Study 
results demonstrate that twice-daily use of 
the 3-product skincare regimen containing 
ingredients promoting SIRT1, SIRT3, and SIRT6 
activity and other actives resulted in statistically 
significant visible improvements in 7 key facial 
parameters. Using the Predicted Age model 
developed by DiCanio et al,25 these changes 
could be quantified as a significant decrease in 
calculated predicted age beginning as early as 
2 weeks after first product application, with an 

average decrease of 4 years after 12 weeks of use 
in this multiethnic population (ie, at 12 weeks, 
subjects' average calculated predicted age was 
4 years younger than at baseline). In addition, 
these age-reversal effects appeared to increase 
over time, suggesting that regular use of the 
3-product regimen over a longer period could 
help to further improve the appearance of skin. 

Due to the lack of a control arm, and all 3 
products in the regimen having ingredients that 
promote sirtuin activity as well as moisturizing, 
anti-irritant, anti-wrinkle, skin tone improving, 
and antioxidant agents, we were unable to 
attribute the observed effects to sirtuin-targeted 
agents or other active anti-aging agents.  

The study aimed to recruit individuals from 
4 ethnicities (European American, African 
American, East Asian, and Hispanic) consistent 

FIGURE 2. Change in calculated predicted age over time. *p<0.05.

TABLE 3. Change in calculated predicted age over time

TIMEPOINT
NUMBER OF 

SUBJECTS
CALCULATED 

PREDICTED AGE
CHANGE IN PREDICTED 

AGE VS. BASELINE 
SD

SE OF 
MEAN

p-VALUE

Baseline vs. 2 weeks 71
50.9

–0.8 1.7 0.2 <0.001
50.1

Baseline vs. 4 weeks 69
50.8

–1.5 2.0 0.2 <0.001
49.2

Baseline vs. 6 weeks 70
50.6

–2.4 2.2 0.3 <0.001
48.2

Baseline vs. 8 weeks 68
50.9

–3.2 2.4 0.3 <0.001
47.7

Baseline vs. 12 weeks 65
50.9

–4.0 2.7 0.3 <0.001
46.9

SD: standard deviation; SE: standard error
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with the demographics of the population of 
the United States to ensure representation 
across the range of skin types (Fitzpatrick I-VI). 
Demographic makeup of the study population 
was designed to mirror the multiethnic 
population on which the Predicted Age model 
and algorithm were based.25 However, no 
subjects with Fitzpatrick skin type I were 
enrolled in the present study, and the majority 
of subjects were of skin type III or darker. 
Individuals with lighter skin types are more 
prone to photoaging effects due to reduced 
melanin in the skin, with earlier development 
of wrinkles and sagging skin.27,28 The absence of 
subjects with Fitzpatrick skin type I, therefore, 
may have led to a greater than expected mean 
reduction in calculated predicted age following 
use of the 3-product facial skincare regimen.

In developing their age prediction model, 
DiCanio et al25 determined that nasolabial 
folds and under eye lines were the largest 
contributors to perceived facial age and that 
forehead lines and marionettes showed the 

largest changes with each progressive decade 
of life (elongated cheek pores showed the least 
change).25 In the present study, all 7 facial aging 
parameters studied significantly improved with 
use of the 3-product skincare regimen, with 
forehead lines and under eye lines showing the 
greatest improvement over time. The eye area is 
of particular relevance in evaluations of products 
claiming to have age-reversal properties. In a 
study in which untrained graders estimated the 
age of 173 Caucasian women based on digital 
photographs, the eye area was 1 of 2 facial 
attributes related to perceived age (the other 
was skin color uniformity).29 The 3-product 
regimen included an eye crème applied 
specifically to the eye area, which may have 
contributed to the enhanced effect on under eye 
lines.

Although elongated cheek pores 
demonstrated statistically significant 
improvements as early as 2 weeks after first use 
of the facial regimen, the overall magnitude of 
change was the lowest (–0.14) for this facial 

parameter during the 12-week study. This is 
consistent with the age prediction model of 
DiCanio et al,25 in which elongated cheek pores 
showed the lowest dynamic range of clinical 
grading scores across successive age cohorts 
(from 0 in the age 18 to 29 years cohort to 0.5 
for the age ≥60 years cohort).25 Therefore, given 
the limited potential range of improvement in 
this variable, a statistically significant change of 
–0.14 in clinical grading score after 12 weeks is 
notable.

The 3-product skincare regimen was well 
tolerated, with only 2 subjects experiencing 
localized skin reactions that resolved after a 
few days and did not require disruption of the 
skincare regimen. These observations suggest 
that the AEs were not likely to be related to 
product use.

LIMITATIONS
The key limitations of this monadic study 

were the absence of a control group, use 
of a single human grader for the clinical 
grading assessments, and lack of biomarker or 
instrumental measurements to validate human 
grader assessments. Inclusion of a comparator 
or control could have been achieved through a 
split-face study design, a control group applying 
only facial cleanser and sunscreen, or a run-in 
period during which subjects applied facial 
cleanser and sunscreen only for several weeks 
followed by regimen products for 12 weeks.

A single trained clinician with approximately 
10 years' experience grading images using 
the proprietary visual scales used in this study 
performed the clinical grading assessments.  
DiCanio et al25 demonstrated excellent inter-
rater consistency in grading assessments when 
developing the model on which the analysis of 
the present study is based25; hence, we believe 
similar results would have been obtained had 
a panel of trained graders been used. Future 
validation studies of the model by DiCanio 
et al25 are planned and will compare grading 
assessments performed by dermatologists 
versus those performed by trained 
nondermatologist graders. Artificial intelligence 
(AI)-based models may be a more objective 
way to grade facial parameters based on digital 
photographs. AI-based grading has been shown 
to correlate well with human expert grading on 
most, but not all, key facial parameters, with 
lower accuracy in grading of pigmentation 
signs, which are particularly relevant to skin 

FIGURE 3. Change from baseline in clinical grading of facial parameters over time

TABLE 4. Change from baseline in clinical grading of facial parameters over time
PARAMETER 2 WEEKS 4 WEEKS 6 WEEKS 8 WEEKS 12 WEEKS

Nasolabial folds  * * * *
Under eye lines  * * * *
Elongated cheek pores * * * * *
Forehead lines * * * * *
Under eye puffiness  * * * *
Uneven skin tone    * *
Marionette lines    * *

* Statistically significant decrease vs. baseline (p<0.05).
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of color.30-32 Measurement of biomarkers in 
biopsied skin tissue or instrumentation-based 
measurement of parameters such as forehead 
or under eye lines are possible methods of 
validating the trained grader's assessments.33 
However, these assessments would have been 
more invasive and burdensome for subjects. 

CONCLUSION
Based on the Predicted Age model developed 

by DiCanio et al,25 twice-daily application of the 
3-product facial and eye skincare regimen for 12 
weeks resulted in younger-appearing skin, as 
measured by significant visible improvements 
in 7 key facial aging parameters and an average 

decrease of 4 years in calculated predicted age, 
in this multiethnic population. The predicted 
age-reversal effect was statistically significant 
starting at Week 2 of product application and 
was maintained until Week 12 of the study, with 
continued improvement over time. In addition, 
the 3-product regimen was well tolerated for the 
duration of the study.
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