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1. PROTOCOL SYNOPSIS 
 
Title of Study: A Double-Blind, Comparative Clinical Study of Topix Retinol Serums vs. 

Retin-A Cream in Escalating Strengths 

Study Period: 12 weeks 
Test Product 
and 
Application 
Instructions: 

Study Period 1 
Cell 1: 30 subjects applied 0.25% retinol serum for 4 weeks.  The 0.25% 
retinol serum was used twice weekly for the week 1, then every other night for 
week 2, then every night for weeks 3 and 4.  A Topix Test Moisturizer (Lipid 
Infused Cream) was placed on top of the retinol serum at each application.  
The test moisturizer was also used in the morning. 
 
Cell 2: 15 subjects applied 0.025% Retin-A cream for 4 weeks.  The 0.025% 
Retin-A cream was used twice weekly for the week 1, then every other night 
for week 2, then every night for weeks 3 and 4.  CeraVe Moisturizing Cream 
was placed on top of the Retin-A cream at each application.  CeraVe cream 
was also used in the morning. 
 
Study Period 2 
Cell 1: 30 subjects stepped up from 0.25% retinol serum to 0.5% retinol serum 

every night at week 4 followed by a second step up to 1% retinol every 
night at week 8. The Test Moisturizer (Lipid Infused Cream) was 
placed on top of the retinol serum at each application.  The test 
Moisturizer was also used in the morning. 

 
At each step up, subjects who were experiencing difficulty at the current 
concentration, introduced the higher strength 2x a week, while continuing on 
the current strength for the first week.  Those subjects were asked to use the 
higher strength every other day for the second week, before moving to daily 
use of the higher strength.  Data calculations were made with and without this 
modified use subjects. 
 
Cell 2: 15 subjects stepped up from 0.025% Retin-A cream to 0.05% Retin-A 
cream every night at week 4 followed by a second step up to 0.1% Retin-A 
cream every night at week 8.  At each step up, subjects who were experiencing 
difficulty at the current concentration were introduced the higher strength 2x a 
week, while continuing on the current strength for the first week. Those 
subjects were asked to use the higher strength every other day for the second 
week, before moving to daily use of the higher strength.  CeraVe Moisturizing 
cream was placed on top of the Retin-A cream at each application.  The 
CeraVe cream was also used in the morning. 
 
 

 

  

Ancillary Skin 
Care Products: 

Topix Ultra Gentle Cleanser 
Product applied to entire face for cleansing twice daily for 12 weeks. 
Topix Sheer Physical Sunscreen SPF 50+ applied to entire face every morning, 
after cleansing and using the Test Moisturizer, or the CeraVe Moisturizing 
cream, respectively for Cells 1 and 2. 
 
All test products (Retinols, Retin-A and the Lipid Infused Cream) were blind 
labeled or covered with blinding tape. 
 

Objectives: Objective 1: To investigate the efficacy, tolerability, and consumer acceptance 
of anti-aging retinol serums in 3 strengths (0.25%, 0.5%, and 1.0%) in 
combination with the Test Moisturizer for 12 weeks. 
Objective 2: To compare the efficacy and tolerability and consumer acceptance 
of anti-aging retinol serums in 3 strengths (0.25%, 0.5%, and 1.0%) used with 
the Test Moisturizer, versus an escalating dose of Retin-A cream (0.025%, 
0.05% and 0.1%) used with CeraVe Moisturizing Cream. 
 

Design: 
 
 

 

45 photoaged females ages 35-65, Fitzpatrick skin types I-IV, with moderate 
wrinkling (Glogau III), who are not habitual retinoid users were enrolled in 
this double-blind controlled retinoid study.  Subjects who signed consent and 
met all inclusion criteria and none of the exclusion criteria were enrolled at the 
baseline visit (visit 1).  Subjects were asked to continue their self-selected 
colored cosmetics unchanged throughout the 12-week study.  Subjects used the 
provided gentle cleanser and sunscreen along with the study products.  No 
other skin care products were used. 
 
The dermatologist investigator and subjects assessed the following facial 
efficacy parameters: Overall severity of photodamage, and individual 
photodamage parameters, dryness, lack of tactile smoothness, lack of visual 
smoothness, lack of softness, lack of luminosity, lack of radiance (rosy glow), 
lack of firmness, poor skin texture, fine facial wrinkles, crow's feet lateral eye 
wrinkles, dyschromia (uneven skin tone), and crepey cheek skin texture.  All 
assessments were made on a 5-point ordinal scale (0=none, 1=minimal, 
2=mild, 3=moderate, 4=severe).  In addition, the dermatologist investigator 
and the subjects assessed overall clinical improvement from base line at week 
12, using a 5-point scale (1= much improved, 2=moderately improved, 
3=slightly improved, 4=no change, 5=worse). The investigator and subjects 
referred to baseline images (front, right and left side images) of the subjects in 
completing this evaluation.  
 
Tolerability was assessed in terms of the following parameters: itching, 
stinging, burning, redness, swelling.  All assessments were made on a 5-point 
ordinal scale (0=none, 1=minimal, 2=mild, 3=moderate, 4=severe).  
Photographs were taken with visible light of the central, right, and left face 
with a Canfield VISIA CR4.3 camera system.  Transepidermal Water Loss 
(TEWL) measurements were taken from the left face.  Skin biopsies were 
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obtained from 6 subjects in cell 1 and 4 subjects in cell 2. 
 
Subjects were randomized by the study coordinator to one of two balanced 
groups, including the distribution of male subjects between the two groups.  
The study coordinator maintained the blind.  The assignments were allocated 
as follows for study period 1: 
Cell 1: 30 subjects applied 0.25% retinol serum for 4 weeks.  The 0.25% 
retinol serum was used twice weekly for the week 1, then every other night for 
week 2, then every night for weeks 3 and 4.  A Topix Test Moisturizer (Lipid 
Infused Cream) was placed on top of the retinol serum at each application.  
The test moisturizer was also used in the morning. 
 
Cell 2: 15 subjects applied 0.025% Retin-A cream for 4 weeks.  The 0.025% 
Retin-A cream was used twice weekly for the week 1, then every other night 
for week 2, then every night for weeks 3 and 4.  CeraVe Moisturizing Cream 
was placed on top of the Retin-A cream at each application.  CeraVe cream 
was also used in the morning. 
 
Subjects were provided with a daily compliance diary and asked to return to 
the research center at week 4, bringing diary and the test products.  
 
A compliance text was sent at week 2 to ask subjects to contact the research 
center if they were experiencing any difficulties with the study products and to 
encourage subjects to be consistent with treatments and continue to maintain 
daily diaries. 
 
Subjects returned to the research center at week 4 (visit 2).  The dermatologist 
investigator and subjects assessed the following facial efficacy parameters: 
Overall severity of photodamage, and individual photodamage parameters, 
dryness, lack of tactile smoothness, lack of visual smoothness, lack of softness, 
lack of luminosity, lack of radiance, lack of firmness, poor skin texture, fine 
facial wrinkles, crow's feet lateral eye wrinkles, dyschromia (uneven skin 
tone), and crepey cheek skin texture.  In addition, the dermatologist 
investigator and the subjects assessed tolerability in terms of the following 
parameters: itching, stinging burning, redness, swelling.  Subjects completed a 
self assessment questionnaire (SAQ). Photographs were taken with visible 
light of the central, right, and left face with a Canfield VISIA CR 4.3 camera 
system.  Diaries were checked for compliance and collected. The test products 
were visually inspected for compliance and returned to the subjects. 
 
The subjects were provided new study product by the study coordinator, who 
maintained the blind.  The study product was assigned as follows for study 
period 2: 
 
Cell 1: 30 subjects stepped up from 0.25% retinol serum to 0.5% retinol serum 
every night at week 4.  The Test Moisturizer (Lipid Infused Cream) was placed 

 

  

on top of the retinol serum at each application.  The Test Moisturizer was also 
used in the morning. 
 
Cell 2: 15 subjects stepped up from 0.025% Retin-A cream to 0.05% Retin-A 
cream every night at week 4.  CeraVe Moisturizing Cream was placed on top 
of the Retin-A cream at each application.  The CeraVe cream was also applied 
in the morning. 
 
New compliance diaries were dispensed. A compliance text was sent at the 
second week of stepping up to a higher strength in Study Period 2 to ask 
subjects to contact the research center if they were experiencing any 
difficulties with the study products and to encourage subjects to be consistent 
with treatments and continue to maintain daily diaries.  Subjects were asked to 
return to the research center at week 8 (visit 3) bringing their daily diaries and 
their test products. 
 
Subjects returned to the research center at week 8 (visit 3).  The dermatologist 
investigator and subjects assessed the following facial efficacy parameters: 
Overall severity of photodamage, and individual photodamage parameters, 
dryness, lack of tactile smoothness, lack of visual smoothness, lack of softness, 
lack of luminosity, lack of radiance, lack of firmness, poor skin texture, fine 
facial wrinkles, crow's feet lateral eye wrinkles, dyschromia (uneven skin 
tone), and crepey cheek skin texture.  In addition, the dermatologist 
investigator and the subjects assessed tolerability in terms of the following 
parameters: itching, stinging burning, redness, swelling.  Subjects completed a 
self assessment questionnaire (SAQ). Photographs were taken with visible 
light of the central, right, and left face with a Canfield VISIA CR 4.3 camera 
system.  Diaries were checked for compliance and collected. Subjects 
underwent TEWL measurements from the left face as allocated in the facial 
diagram. 
 
The subjects were provided new study product and new compliance diaries by 
the study coordinator, who maintained the blind. The study product was 
allocated as noted below: 
Cell 1: 30 subjects stepped up to 1% retinol every night at week 8.  The Test 
Moisturizer was placed on top of the retinol serum at each application.  The 
Test Moisturizer was also used in the morning. 
 
Cell 2: 15 subjects stepped up to 0.1% Retin-A cream every night at week 8.  
CeraVe cream was placed on top of the Retin-A cream at each application.  
CeraVe cream was also used in the morning. 
 
Subjects were asked to return to the research center at week 12 (visit 4) 
bringing their daily diaries and all their test products. 
 
Subjects returned to the research center at week 12 (visit 4).  The 
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dermatologist investigator and subjects assessed the following facial efficacy 
parameters: Overall severity of photodamage, and individual photodamage 
parameters, dryness, lack of tactile smoothness, lack of visual smoothness, 
lack of softness, lack of luminosity, lack of radiance, lack of firmness, poor 
skin texture, fine facial wrinkles, crow's feet lateral eye wrinkles, dyschromia 
(uneven skin tone), and crepey cheek skin texture.  In addition, the 
dermatologist investigator and the subjects assessed tolerability in terms of the 
following parameters: itching, stinging burning, redness, swelling.  Subjects 
completed a self assessment questionnaire (SAQ). Photographs were taken 
with visible light of the central, right, and left face with a Canfield VISIA CR 
4.3 camera system.   TEWL measurements were obtained from the left face.  
Diaries were checked for compliance and collected.  All study products were 
collected.  Skin biopsies were obtained from 6 subjects in cell 1 and 4 subjects 
in cell 2.  Subjects were released from their study participation. 
 
(There is an allowance for an unscheduled visit at any time, if necessary.)  

Study 
Population: 

Photoaged females ages 35-65, Fitzpatrick skin types I-IV, with moderate 
wrinkling (Glogau III), who are not habitual retinoid users 

Number of 
Patients: 

45 subjects (30 subjects in the treatment cell 1 with retinol serum, 15 subjects 
in cell 2 with Retin-A) 

Inclusion 
Criteria: 

The following represented the inclusion criteria: 
1. Subject with moderate facial photoaging and free of any facial skin 

disease. 
2. Female subject age 35-65 years. 
3. Subject with Fitzpatrick skin types I-IV. 
4. Subject agrees not to introduce any new colored cosmetics (lipsticks, 

eye shadows, facial foundations, blush, powder).  Subjects must use the 
provided cleanser, and sunscreen for the duration of the study.  No 
other products can be applied to the face for the duration of the study. 

5. Subject willing to forego waxing or use of depilatories on face for 
study duration 

6. Subjects willing to forego all topical treatments and moisturizers for 24 
hours prior to baseline evaluation 

7. Willing to avoid excessive solar or UV exposure including: minimizing 
direct sun exposure and completely avoiding tanning beds.   

8. Subject has signed an Informed Consent Form in compliance with 
21CFR Part 50: "Protection of Human Subjects." And photography 
release. 

9. Subject is dependable and able to follow directions and is willing to 
comply with the schedule of visits. 

10. Subject is in generally good physical and mental health. 
11. Female subjects determined to be of child-bearing potential must agree 

to practice a medically acceptable form of birth control during the 
study. 

 
Exclusion The following represented the exclusion criteria: 

 

  

Criteria: 1. Subject who is pregnant, planning a pregnancy, or nursing as 
determined by querying the subject. 

2. Subject has a history of acute or chronic dermatologic, medical, 
physical conditions, which would preclude application of the test 
material and/or could influence the outcome of the study. 

3. Subject who has had cosmetic surgery of the face within the last 12 
months. 

4. Subject who has used facial retinoids within the last 3 months. 
5. Subject who has used facial alpha-hydroxy acids within the last 1 

month. 
6. Subjects who might need to use any other facial products for medical 

or other reasons, such as acne medication, steroids. 
7. Subjects with known retinoid sensitivity / reactivity  
8. Subjects with clinically diagnosed or self-diagnosed sensitive skin. 
9. Subjects with excessive facial hair 
 

 
Endpoints: Tolerability Endpoint: 

The tolerability endpoint was the investigator-assessed absence of serious 
adverse events from the facial study products at any time during the 12-week 
study.  
 
Primary Efficacy : The efficacy endpoint was the investigator assessed 
improvements in facial skin appearance after 12 weeks of study product use as 
compared to baseline and between treatment arms.  
 
Secondary Efficacy Endpoint: The efficacy endpoint was the subject assessed 
improvements in facial skin appearance after 12 weeks of study product use as 
compared to baseline and between treatment arms. 
 

Measures: Dermatologist Investigator assessed efficacy parameters: Overall severity of 
photodamage, and individual photodamage parameters, dryness, lack of tactile 
smoothness, lack of visual smoothness, lack of softness, lack of luminosity, 
lack of radiance, lack of firmness, poor skin texture, fine facial wrinkles, 
crow's feet lateral eye wrinkles, dyschromia, crepey cheek skin texture.  All 
assessments were made on a 5-point ordinal scale (0=none, 1=minimal, 
2=mild, 3=moderate, 4=severe) at baseline (visit 1), week 4 (visit 2), and week 
8 (visit 3), and week 12 (visit 4). 
 
In addition, at week 12, the dermatologist investigator assessed overall clinical 
improvement from base line, using a 5-point scale (1= much improved, 
2=moderately improved, 3=slightly improved, 4=no change, 5=worse). The 
investigator referred to baseline images (front, right and left side images) of 
the subjects in completing this evaluation.  
 
Dermatologist Investigator assessed tolerability parameters:  itching, stinging 
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burning, redness, swelling. All assessments were made on a 5-point ordinal 
scale (0=none, 1=minimal, 2=mild, 3=moderate, 4=severe) at baseline (visit 
1), week 4 (visit 2), and week 8 (visit 3), and week 12 (visit 4). 
 
Subject assessed efficacy parameters: Overall severity of photodamage, and 
individual photodamage parameters, dryness, lack of tactile smoothness, lack 
of visual smoothness, lack of softness, lack of luminosity, lack of radiance, 
lack of firmness, poor skin texture, fine facial wrinkles, crow's feet lateral eye 
wrinkles, uneven skin tone, crepey cheek skin texture.  All assessments were 
made on a 5-point ordinal scale (0=none, 1=minimal, 2=mild, 3=moderate, 
4=severe) at baseline (visit 1), week 4 (visit 2), and week 8 (visit 3), and week 
12 (visit 4). 
 
In addition, at week 12, subjects assessed overall clinical improvement from 
base line, using a 5-point scale (1=much improved, 2=moderately improved, 
3=slightly improved, 4=no change, 5=worse). The subjects referred to their 
baseline images (front, right and left side images) in completing this 
evaluation.  
 
Subject assessed tolerability parameters: itching, stinging burning, redness, 
swelling. All assessments were made on a 5-point ordinal scale (0=none, 
1=minimal, 2=mild, 3=moderate, 4=severe) at baseline (visit 1), week 4 (visit 
2), and week 8 (visit 3), and week 12 (visit 4). At post-baseline time points, 
subjects reported the degree of any of these symptoms they have experienced 
since the previous time point.  
 
Photography: Photographs were taken at each time point with visible light of 
the central, right, and left face with a Canfield VISIA CR 4.3 camera system.  
Photographs were performed at the following time points: baseline (visit 1), 
week 4 (visit 2), and week 8 (visit 3), and week 12 (visit 4). 
 
Transepidermal Water Loss (TEWL): TEWL readings were taken from the left 
face at baseline (visit 1), week 8 (visit 3), and week 12 (visit 4). 
 
Skin Biopsy: Skin biopsies were obtained from 6 subjects in cell 1 and 4 
subjects in cell 2. The 2mm skin biopsies were taken from the fold anterior to 
the right ear at baseline (visit 1) and from the fold anterior to the left ear at 
week 12 (visit 4).  Histologic evaluation for the following attributes: 
1. Plumping of the epidermis (and compaction of the SC) 
2. Increase in healthy collagen 
3. Increased GAG's 
3. Decrease in melanin 
4. Improved vascularity and DEJ (rete ridges)  
5. Less elastosis 
These analyses were conducted on formalin fixed specimens utilizing H&E, 
elastic stains, and GAG stains. 

 

  

2. STUDY VISIT SCHEDULE 

Procedures 

Visit 1 
 

Text Visit 2 
 

Visit 3 
 

Visit 4 
 

BL Week 
2 

Week 
4 

Week 
8 

Week 
12 

Informed Consent Procedure X     

Inclusion/Exclusion Criteria X     

Brief Medical History and 
Concomitant Medications 
Review 

X  X X X 

Investigator Clinical Grading 
for Efficacy and Tolerability X  X X X 

Subject Clinical Grading for 
Efficacy and Tolerability X  X X X 

Compliance Text  X    

Product Dispensing X  X X  

Facial Digital Photography 
(right, left, center VISIA CR 
4.3) 

X  X X X 

Transepidermal Water Loss 
(TEWL) X  X  X 

Skin Biopsies X    X 

Subject Diary Assessment 
and Compliance Check   X X X 

Subject Product 
Accountability and Study 
Completion 

    X 
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3. INTRODUCTION 
Aging of the skin can be classified into two components: intrinsic and extrinsic aging.  As 
the names imply, intrinsic aging is due to genetically controlled senescence and extrinsic 
aging is due to environmental factors superimposed on intrinsic aging.  Environmental 
factors known to accelerate extrinsic aging are sun exposure and cigarette smoking.  
Cutaneous aging due to sun exposure is known as photoaging. 
 
Youthful skin is characterized by its unblemished, evenly pigmented, smooth, pink 
appearance.  This is in contrast to intrinsically aged skin, which is thin, inelastic and 
finely wrinkled with deepening of facial expression lines.  These changes are evident 
histologically as a thinned epidermis and dermis with flattening of the rete pegs at the 
dermo epidermal junction.  Extrinsically aged, sun-exposed skin appears clinically as 
blemished, thickened, yellowed, lax, rough, and leathery.  These changes may begin as 
early as the second or third decade. 
 
The best-studied ingredient category for anti-aging benefits is the retinoids.  Retinoids 
include naturally occurring derivatives, such as retinol, and engineered retinoids, such as 
tretinoin.  Tretinoin is a prescription retinoid with established improvement in skin 
thickness with an accompanying reduction in fine lines, however, it is irritating, and 
many consumers cannot tolerate daily use.  This has led to the development of OTC 
retinol formulations that provide many of the same benefits.  The goal of this research 
was to investigate the tolerability and efficacy of a novel OTC retinol formulation. 
 
 
4. STUDY OBJECTIVES 
Objective 1: To investigate the efficacy, tolerability, and consumer acceptance of anti-aging 
retinol serums in 3 strengths (0.25%, 0.5%, and 1.0%) in combination with a barrier lipid 
treatment for 12 weeks. 
 
Objective 2: To compare the efficacy tolerability and consumer acceptance of anti-aging retinol 
serums in 3 strengths (0.25%, 0.5%, and 1.0%) used with a Test Moisturizer, versus an 
escalating dose of Retin-A cream (0.025%, 0.05% and 0.1%) used with CeraVe cream. 
 
 
5. STUDY DESIGN OVERVIEW 
45 photoaged females ages 35-65, Fitzpatrick skin types I-IV, with moderate wrinkling (Glogau 
III), who are not habitual retinoid users were enrolled in this double-blind controlled retinoid 
study.  Subjects who signed consent and met all inclusion criteria and none of the exclusion 
criteria were enrolled at the baseline visit (visit 1).  Subjects were asked to continue their self-
selected colored cosmetics unchanged throughout the 12-week study.  Subjects used the provided 
gentle cleanser and sunscreen along with the study products.  No other skin care products were 
used. 
 

 

  

The dermatologist investigator and subjects assessed the following facial efficacy parameters: 
Overall severity of photodamage, and individual photodamage parameters, dryness, lack of 
tactile smoothness, lack of visual smoothness, lack of softness, lack of luminosity, lack of 
radiance (rosy glow), lack of firmness, poor skin texture, fine facial wrinkles, crow's feet lateral 
eye wrinkles, dyschromia (uneven skin tone), and crepey cheek skin texture.  All assessments 
were made on a 5-point ordinal scale (0=none, 1=minimal, 2=mild, 3=moderate, 4=severe).  In 
addition, the dermatologist investigator and the subjects assessed overall clinical improvement 
from base line at week 12, using a 5-point scale (1= much improved, 2=moderately improved, 
3=slightly improved, 4=no change, 5=worse). The investigator and subjects referred to baseline 
images (front, right and left side images) of the subjects in completing this evaluation. 
 
Tolerability was assessed in terms of the following parameters: itching, stinging, burning, 
redness, swelling.  All assessments were made on a 5-point ordinal scale (0=none, 1=minimal, 
2=mild, 3=moderate, 4=severe).  Photographs were taken with visible light of the central, right, 
and left face with a Canfield VISIA CR4.3 camera system.  Transepidermal Water Loss (TEWL)  
measurements were taken from the left face.  Skin biopsies were obtained from 6 subjects in cell 
1 and 4 subjects in cell 2. 
 
Subjects were randomized by the study coordinator to one of two balanced groups, including the 
distribution of male subjects between the two groups.  The study coordinator maintained the 
blind.  The assignments were allocated as follows for study period 1: 
Cell 1: 30 subjects applied 0.25% retinol serum for 4 weeks.  The 0.25% retinol serum was used 
twice weekly for the week 1, then every other night for week 2, then every night for weeks 3 and 
4.  The Test Moisturizer (Lipid Infused Cream) were placed on top of the retinol serum at each 
application.  The Test Moisturizer was also applied in the morning. 
 
Cell 2: 15 subjects applied 0.025% Retin-A cream for 4 weeks.  The 0.025% Retin-A cream was 
used twice weekly for the week 1, then every other night for week 2, then every night for weeks 
3 and 4.  CeraVe Moisturizing cream was placed on top of the Retin-A cream at each 
application.  The CeraVe cream was also applied in the morning. 
 
Subjects were provided with a daily compliance diary and asked to return to the research center 
at week 4, bringing diary and the test products.  
 
A compliance text was sent at week 2 to ask subjects to contact the research center if they are 
experiencing any difficulties with the study products and to encourage subjects to be consistent 
with treatments and continue to maintain daily diaries. 
 
Subjects returned to the research center at week 4 (visit 2).  The dermatologist investigator and 
subjects assessed the following facial efficacy parameters: Overall severity of photodamage, and 
individual photodamage parameters, dryness, lack of tactile smoothness, lack of visual 
smoothness, lack of softness, lack of luminosity, lack of radiance, lack of firmness, poor skin 
texture, fine facial wrinkles, crow's feet lateral eye wrinkles, dyschromia (uneven skin tone), and 
crepey cheek skin texture.  In addition, the dermatologist investigator and the subjects assessed 
tolerability in terms of the following parameters: itching, stinging burning, redness, swelling.  
Subjects completed a self assessment questionnaire (SAQ). Photographs were taken with visible 
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light of the central, right, and left face with a Canfield VISIA CR 4.3 camera system.  Diaries 
were checked for compliance and collected. The test products were visually inspected for 
compliance and returned to the subjects. 
 
The subjects were provided new study product by the study coordinator, who maintained the 
blind.  The study product was assigned as follows for study period 2: 
 
Cell 1: 30 subjects stepped up from 0.25% retinol serum to 0.5% retinol serum every night at 
week 4.  The Test Moisturizer (Lipid Infused Cream) was placed on top of the retinol serum at 
each application.  The Test Moisturizer was also used in the morning. 
 
Cell 2: 15 subjects stepped up from 0.025% Retin-A cream to 0.05% Retin-A cream every night 
at week 4.  CeraVe Moisturizing Cream was placed on top of the Retin-A cream at each 
application.  The CeraVe cream was also applied in the morning. 
 
New compliance diaries were dispensed. A compliance text was sent at the second week of 
stepping up to a higher strength in Study Period 2 to ask subjects to contact the research center if 
they are experiencing any difficulties with the study products and to encourage subjects to be 
consistent with treatments and continue to maintain daily diaries.  Subjects were asked to return 
to the research center at week 8 (visit 3) bringing their daily diaries and their test products. 
 
Subjects returned to the research center at week 8 (visit 3).  The dermatologist investigator and 
subjects assessed the following facial efficacy parameters: Overall severity of photodamage, and 
individual photodamage parameters, dryness, lack of tactile smoothness, lack of visual 
smoothness, lack of softness, lack of luminosity, lack of radiance, lack of firmness, poor skin 
texture, fine facial wrinkles, crow's feet lateral eye wrinkles, dyschromia (uneven skin tone), and 
crepey cheek skin texture.  In addition, the dermatologist investigator and the subjects assessed 
tolerability in terms of the following parameters: itching, stinging burning, redness, swelling. 
Subjects completed a self assessment questionnaire (SAQ).  Photographs were taken with visible 
light of the central, right, and left face with a Canfield VISIA CR4.3 camera system.  Diaries 
were checked for compliance.  Subjects underwent TEWL measurements from the left face as 
allocated in the facial diagram. 
 
The subjects were provided new study product and new compliance diaries by the study 
coordinator, who maintained the blind. The study product was allocated as noted below: 
Cell 1: 30 subjects stepped up to 1% retinol every night at week 8.  The Test Moisturizer was 
placed on top of the retinol serum at each application.  The Test Moisturizer was also used in the 
morning. 
 
Cell 2: 15 subjects stepped up to 0.1% Retin-A cream every night at week 8.  CeraVe cream was 
placed on top of the Retin-A cream at each application.  CeraVe cream was also used in the 
morning. 
 
Subjects were asked to return to the research center at week 12 (visit 4) bringing their daily 
diaries and all their test products. 
 

 

  

Subjects returned to the research center at week 12 (visit 4).  The dermatologist investigator and 
subjects assessed the following facial efficacy parameters: Overall severity of photodamage, and 
individual photodamage parameters, dryness, lack of tactile smoothness, lack of visual 
smoothness, lack of softness, lack of luminosity, lack of radiance, lack of firmness, poor skin 
texture, fine facial wrinkles, crow's feet lateral eye wrinkles, dyschromia (uneven skin tone), and 
crepey cheek skin texture. In addition, the dermatologist investigator and the subjects assessed 
overall clinical improvement from base line at week 12, using a 5-point scale (1= much 
improved, 2=moderately improved, 3=slightly improved, 4=no change, 5=worse). The 
investigator and subjects referred to baseline images (front, right and left side images) of the 
subjects in completing this evaluation.  
 
The dermatologist investigator and the subjects assessed tolerability in terms of the following 
parameters: itching, stinging burning, redness, swelling.  Photographs were taken with visible 
light of the central, right, and left face with a Canfield VISIA CR4.3 camera system.  Subjects 
answered a self assessment questionnaire (SAQ). TEWL measurements were obtained from the 
left face.  Diaries were checked for compliance and collected.  All study products was collected.  
Skin biopsies were obtained from 6 subjects in cell 1 and 4 subjects in cell 2.  Subjects were 
released from their study participation. 
 
6. STUDY POPULATION 
6.1 NUMBER OF SUBJECTS 
45 subjects (30 subjects in the treatment cell 1 with retinol serum, 15 subjects in cell 2 with 
Retin-A) 
 
6.2 POPULATION DESCRIPTION 
Photoaged females ages 35-65, Fitzpatrick skin types I-IV, with moderate wrinkling (Glogau 
III), who were not habitual retinoid users. 
 
6.3 INCLUSION CRITERIA 
The following items represented the inclusion criteria: 

1. Subject with moderate facial photoaging and free of any facial skin disease. 
2. Female subject age 35-65 years. 
3. Subject with Fitzpatrick skin types I-IV. 
4. Subject agrees not to introduce any new colored cosmetics (lipsticks, eye shadows, facial 

foundations, blush, powder).  Subjects must use the provided cleanser, and sunscreen for 
the duration of the study.  No other products can be applied to the face for the duration of 
the study. 

5. Subject willing to forego waxing or use of depilatories on face for study duration 
6. Subjects willing to forego all topical treatments and moisturizers for 24 hours prior to 

baseline evaluation 
7. Willing to avoid excessive solar or UV exposure including: minimizing direct sun 

exposure and completely avoiding tanning beds.   
8. Subject has signed an Informed Consent Form in compliance with 21CFR Part 50: 

"Protection of Human Subjects." And photography release. 
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9. Subject is dependable and able to follow directions and is willing to comply with the 
schedule of visits. 

10. Subject is in generally good physical and mental health. 
11. Female subjects determined to be of child-bearing potential must agree to practice a 

medically acceptable form of birth control during the study. 
 

6.4 EXCLUSION CRITERIA 
The following items represented the exclusion criteria: 

1. Subject who is pregnant, planning a pregnancy, or nursing as determined by querying the 
subject. 

2. Subject has a history of acute or chronic dermatologic, medical, physical conditions, 
which would preclude application of the test material and/or could influence the outcome 
of the study. 

3. Subject who has had cosmetic surgery of the face within the last 12 months. 
4. Subject who has used facial retinoids within the last 3 months. 
5. Subject who has used facial alpha-hydroxy acids within the last 1 month. 
6. Subjects who might need to use any other facial products for medical or other reasons, 

such as acne medication, steroids. 
7. Subjects with known retinoid sensitivity / reactivity.  
8. Subjects with clinically diagnosed or self-diagnosed sensitive skin. 
9. Subjects with excessive facial hair. 

 
7. RESULTS 
The results are presented in the attached Excel data tables. 
Table 1: Retinol Experience 
Table 2: Investigator Efficacy 
Table 3: Investigator Overall Efficacy 
Table 4: Investigator Tolerability 
Table 5: Subject Efficacy 
Table 6: Subject Overall Efficacy 
Table 7: Subject Tolerability 
Table 8: Subject Retinol Assessment 
Table 9: Retinoid Marketing 
Table 10: Moisturizer Assessment 
Table 11: Transepidermal Water Loss (TEWL) 
Table 12: Retinoid Treatment Assessment 
 
All statistically significant points are bolder for easier recognition.  A lower number was 
indicative of a superior rating for all questionnaires and assessments procured during the study.  
The data was analyzed using several different comparisons.  A longitudinal intragroup analysis 
was used to determine what was happening in each study arm at each time point.  A direct 
comparison or sequential analysis was done to look at the exact ordinal rating values over time.  
Finally, a difference from baseline analysis was done where all ordinal values were subtracted 
from baseline to examine change over time.  The direct comparison and difference from baseline 
are intergroup analytical techniques. 

 

  

 
8. DISCUSSION 
The results are discussed separately for each collected data set. 
 
Table 1: Retinol Experience 
The subjects using the retinoid and ancillary skin care products were asked to rate their 
experience at the end of the 12 week study.  A lower score was indicative of a superior 
performance.  The lipid infused moisturizer used in the retinol group was rated statistically 
superior to the CeraVe used in the tretinoin group (p=0.038).  Subjects in both groups reported 
improvements in self confidence, beautiful skin, and empowerment.  Both products were on 
average highly recommended by the subjects.  The summary chart is presented below: 
 

 
Table 2: Investigator Efficacy 
The investigator assessed efficacy in terms of dryness, lack of tactile smoothness, lack of visual 
smoothness, lack of softness, lack of luminosity, lack of radiance, lack of firmness, poor skin texture, fine 
facial wrinkles, crow's feet lateral eye wrinkles, dyschromia, crepey cheek skin texture, and overall 
photodamage.  All assessments were made on a 5-point ordinal scale (0=none, 1=minimal, 2=mild, 
3=moderate, 4=severe) at baseline (visit 1), week 4 (visit 2), and week 8 (visit 3), and week 12 (visit 4).  
There were no statistically significant parameters at any time point between the two groups indicating 
parity in terms of investigator assessed efficacy for the retinol and tretinoin.  The longitudinal intragroup 
assessment is presented below to examine what happened over time for each group. 
 

After 4 weeks of use, there was statistically significant improvement in tactile smoothness, 
softness, luminosity, and radiance for both groups, but the significance was higher for the retinol 
group correlating with better improvement.  In addition, there was statistically significant 
improvement in visual smoothness with the retinol (p=0.031), however no significance was seen 
with the tretinoin.  Improvement continued into week 8 with both groups showing statistical 
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significance in tactile smoothness, visual smoothness, softness, luminosity, radiance, firmness, 
skin texture, and overall photoaging appearance.  There was a highly statistically significant 
improvement noted in skin dryness (p<0.001) with the retinol that was not seen with the 
tretinoin.  After 12 weeks of use, both products demonstrated improvement parity, although the 
statistical significance continued to be higher for the retinol group.  It is important to remember 
that twice as many subjects used the retinol as tretinoin. 
 
Table 3: Investigator Overall Efficacy 
At week 12, the investigator assessed the overall improvement in facial appearance using the 
following scale: 1= much improved, 2=moderately improved, 3=slightly improved, 4=no change, 
5=worse. There was no statistically significant difference between the improvement noted with 
the retinol and tretinoin, however, the retinol rating was lower at 0.96 than the tretinoin at 1.07 
on average.  Both ratings rounded to an assessment of much improved for facial appearance.  
The summary table is presented below: 
 

   
 
Table 4: Investigator Tolerability 
The investigator assessed tolerability by querying the subjects on itching, stinging, and burning 
while observing directly redness and swelling.  There were no statistically significant differences 
between the retinol and the tretinoin in any of the tolerability criteria. 
 
Table 5: Subject Efficacy 
The subjects assessed their skin in terms of dryness, lack of tactile smoothness, lack of visual 
smoothness, lack of softness, lack of luminosity, lack of radiance, lack of firmness, poor skin 
texture, fine facial wrinkles, crow's feet lateral eye wrinkles, uneven skin tone, crepey cheek skin 
texture, and overall photodamage assessment.  All assessments were made on a 5-point ordinal 
scale (0=none, 1=minimal, 2=mild, 3=moderate, 4=severe) at baseline (visit 1), week 4 (visit 2), 
and week 8 (visit 3), and week 12 (visit 4).  There were no statistically significant differences 
between the groups at any time except for better visual smoothness seen with the retinol at week 
8 (p=0.045).  The subjects assessed parity between the retinol and tretinoin.  The direct ordinal 
comparison chart is presented below: 
 
 

 

  

 
It is also worthwhile to examine the intragroup longitudinal assessment.  Both the retinol and 
tretinoin groups experienced improvement, however, there was higher statistical significance at 
all time points with the retinol as compared to the tretinoin.  It is important to remember that 
twice as many subjects used retinol and tretinoin.  There was earlier statistically significant 
improvement in subject assessed visual smoothness (p=0.003), softness (p=0.006), crow’s feet 
(p=0.001), dyschromia (p=0.004), and overall photoaged appearance (p=0.031) with the retinol 
at week 4.  Softness continued to be significant for the retinol group at week 8 (p<0.001) and not 
for the tretinoin group.  Both groups demonstrated statistical significance for most parameters at 
week 12.  The intragroup longitudinal analysis summary table is presented below: 
 
 

 
 
Table 6: Subject Overall Efficacy 
After 12 weeks of use, the subjects were asked to assess their overall clinical improvement from 
baseline, using a 5-point scale (1=much improved, 2=moderately improved, 3=slightly 
improved, 4=no change, 5=worse). The subjects referred to their baseline images to make the 
assessment.  No statistical difference was noted between the two groups.  Both retinol and 
tretinoin subjects on average felt their facial skin was much improved.  The summary chart is 
presented below: 
 

 
 
Table 7: Subject Tolerability 
The subjects rated tolerability in terms of itching, stinging, burning, redness, and swelling with a 
lower rating indicating less tolerability issues.  There was only one statistically significant 
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difference between the retinol and tretinoin in terms of itching at week 4.  Less itching was 
experienced by the retinol group (p=0.010).  The summary chart is presented below: 
 

 
Table 8: Subject Retinol Assessment 
At the end of the study, subjects were asked to rated their retinoid experience.  The subjects rated 
the retinal slightly better than the tretinoin, however the difference was not statistically 
significant.  The summary table is presented below comparing the raw ordinal average values for 
each group. 
 
 

 
 
Table 9: Retinoid Marketing 
The subjects rated a variety of marketing questions.  A lower score was indicative of a superior 
rating.  There was no statistically significant difference between the retinol and tretinoin in terms 
of marketing preference.  The direct ordinal comparison is presented below with the mean 
responses for each group: 
 

 
The longitudinal comparison is presented below examining the change in means over time within 
each group.  The means represent the overall group assessment and the changes to the responses 
represent change from baseline in the assessment. 
 

 

  

 
Overall the subjects felt both products performed well after 8 and 12 weeks of product use.  The 
marketing data may be analyzed further at a later date based on the need to support specific 
claims. 
 
Table 10: Moisturizer Assessment 
The subjects were asked to rate their moisturizer at week 4 and week 8.  A lower number was 
indicative of a superior rating.  The lipid infused moisturizer used with the retinol product was 
consistently rated higher than the CeraVe moisturizer used with the tretinoin product.  At week 
4, there was a statistically significant preference for the retinol lipid infused moisturizer, in terms 
of being non-sticky (p=0.026), absorption (p=0.034), feel (p=0.023), and experience (p=0.036).  
The lipid infused moisturizer would be purchased and recommended more by the users than the 
CeraVe.  These preferences persisted into week 8 in terms of being non-sticky (p<0.001), 
absorption (p=0.010), and feeling good (p=0.028).  The subjects would buy (p=0.020) and 
recommend (p=0.029) the lipid infused moisturizer over the CeraVe at week 8.  Thus, the lipid 
infused moisturizer was statistically better than CeraVe in many attributes.  The summary table 
is presented below: 
 

 
 
Table 11: Transepidermal Water Loss (TEWL) 
TEWL measurements were taken at baseline, week 8, and week 12. A higher number is 
indicative of greater barrier damage.  While TEWL increased with both the retinol and tretinoin 
as expected, no statistically significant difference was observed between the 2 groups.  The 
TEWL measurements as compared to baseline summary table is presented below: 
 

 



24  |  topixpharm.com topixpharm.com  |  25 

 

  

While both products induced barrier damage, the longitudinal intragroup comparison showed 
less barrier damage at week 12 with the retinol than the tretinoin.  At week 12, there was a 104% 
increase in TEWL with the tretinoin and an 88% increase with the retinol.  While this is not 
statistically significant, it does show less barrier damage at week 12 with the retinol. 
 

 
Table 12: Retinoid Treatment Assessment 
The subjects were asked to assess the retinoid treatment based on a variety of parameters.  There 
was a statistically significant preference at week 4 for the purchase of the retinol product over the 
tretinoin (p=0.010).  No other statistically significant differences were noted in the intergroup 
analysis.  Since a lower number is indicative of a superior score, it can be seen that for both 
products the subject perception was excellent.  Additional analysis of this data may be necessary 
based on the need for claim substantiation.  The summary table is presented below: 
 
 

 
9. SUMMARY 
9.1 PRODUCT TOLERABILITY ENDPOINT 

The tolerability endpoint was the investigator-assessed absence of serious adverse events 
from the facial study products at any time during the 12-week study.  The tolerability 
endpoint was met. 

 
9.2 SAFETY ENDPOINT 

The safety endpoint was the absence of significant adverse reactions.  The safety 
endpoint was met. 

 

 

  

9.3 EFFICACY ENDPOINTS 
9.3.1 PRIMARY EFFICACY ENDPOINT: 
The primary efficacy endpoint was the investigator assessed improvements in overall facial skin 
appearance (to include all attributes evaluated) after 12 weeks of study product use as compared 
to baseline and between treatment arms.  The primary efficacy endpoint was met for all attributes 
to include: dryness, lack of tactile smoothness, lack of visual smoothness, lack of softness, lack 
of luminosity, lack of radiance, lack of firmness, poor skin texture, fine facial wrinkles, crow's 
feet lateral eye wrinkles, dyschromia, crepey cheek skin texture, and overall photodamage. 
 
9.3.2 SECONDARY EFFICACY ENDPOINT: 
The secondary efficacy endpoint was the subject assessed improvements in overall facial skin 
appearance (to include all attributes evaluated) after 12 weeks of study product use as compared 
to baseline and between treatment arms.  The secondary efficacy endpoint was met for all 
attributes to include: dryness, lack of tactile smoothness, lack of visual smoothness, lack of 
softness, lack of luminosity, lack of radiance, lack of firmness, poor skin texture, fine facial 
wrinkles, crow's feet lateral eye wrinkles, dyschromia, crepey cheek skin texture, and overall 
photodamage. 
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Topical Green Tea Polyphenols and Caffeine as a Treatment for Acne Vulgaris
Sarah Y. Siu, Georgina M. Ferzli and Neil Brody

The Department of Dermatology, SUNY Downstate Medical Center, Brooklyn, NY, 11203University Hospital of Brooklyn

Introduc�on

Acne vulgaris is the most prevalent skin disorder in the US with 40-50 million individuals 
affected. It affects 85% of adolescents, from ages 12-24, and can con�nue on into adulthood, 
with 20% of men and 35% of women s�ll affected into their 30s.[1] Although acne is not life 
threatening it causes significant psychosocial morbidity and has physical sequelae including 
lifelong scarring.[2]Acne is a complex interac�on of the immune system recogni�on of 
Propionibacterium acnes based on an individuals gene�cs played out in the follicular 
apparatus. P. acnes is a key player in the pathogenesis of acne. These Gram-posi�ve, 
anaerobic/microaerophilic rods are found within sebaceous follicles. They produce porphyrins 
that fluoresce under Wood’s lamps illumina�on.[1]

Each of the popular acne treatments is a target of a�ack in the literature and lay press for 
assorted reasons. Isotreinoin, one of the most effec�ve treatments has been a�acked because 
of sides effects, including liver enzyme abnormali�es, dyslipidemia and teratogenicity, and its 
use is limited in many countries.[3] Oral and topical an�bio�cs, while effec�ve for 
inflammatory lesions are accused of leading to bacterial resistance.[4] Topical re�noids, the 
current first-line treatment for acne, cause irrita�on and burning on ini�a�on.[5] As a result, 
there exists a need for new drugs with fewer side effects without diminishing efficacy. Green 
tea polyphenol (GTP) has gained interest in recent years because of its potent an�microbial 
and an�-inflammatory ac�vi�es.[6] Evidence has shown that GTP has an�bacterial effects on P. 
acnes, as well as sebosupressive, apopto�c, and an�-inflammatory effects on sebocytes.[7] 
Caffeine is another well-known an�-inflammatory ingredient. Together, GTP and caffeine 
synergis�cally protect cells from oxida�ve challenge.

Methods
We iden�fied a group of 13 pa�ents from our private prac�ce database from 2008 to 2016 
who had the requisite images during 6 months of treatment. We analyzed the images of the 
pa�ents (ages 18 to 40) with mild to moderate acne vulgaris to evaluate the efficacy of a 
commercially available topical product containing 90% GTP and caffeine USP. Subjects were 
photographed under fluorescing condi�ons using Canfield imaging equipment before 
treatment and at monthly follow-ups. 13 blinded pairs of pre and post-treatment photographs 
were shown to 28 dermatology residents who served as evaluators. Evaluators were asked to 
select which photo in a pair had the fewest number of orange spots. The evaluators were not 
told the orange spots were of porphyrin fluorescence. Intraclass correla�on coefficient (ICC) 
was used to measure the inter-rater reliability of evaluators of the photograph pairs.

Results
The evaluators found a decrease in orange spots corresponding to P. acnes fluorescence in 12 
out of 13 pairs of images.

There was a single set of photos in which the majority of evaluators were not able to 
dis�nguish the post-treatment image.

The average measures ICC amongst evaluators was 0.934 (95% CI 0.868 to 0.976)

The decrease in fluorescence in P. acnes was seen as early as 1 month and con�nued for the 6 
months that the pa�ents were followed.

There was subjec�ve improvement in the appearance of acne and treatment was well 
tolerated with no adverse outcomes. (Data presented elsewhere)

Discussion
The GTP and caffeine topical treatment decreased the porphyrin levels, which indicated a 
decrease or change in metabolic func�on of P. acnes. We did not evaluate by colony counts 
that the P. acnes was reduced but there was correspondence between the decrease in 
porphyrin levels and the clinical improvement in acne.

Our ini�al use of this commercially available an�oxidant in our acne pa�ents was to the 
mi�gate the irritant effects of tre�noin. This product contains all of the naturally occurring 
por�ons of green tea which includes molecules that historically were known to have 
an�bacterial proper�es that include P. acnes.

Limita�ons

Small sample size

We did not quan�tate bacteriologically a reduc�on in P. acnes.

Conclusion
GTP and caffeine are a novel treatment that obviates most of the reasons that other standard 
acne medica�ons are a�acked in literature. The formula�ons either cream or serum does not 
irritate the skin and may decrease the irrita�on of re�noids.

Topical GTP and caffeine were found to be a viable non-an�bio�c and non-irrita�ng addi�on to 
our armamentarium of acne treatments.

Disclosures
The commercially available product was generously donated by Topix Pharmaceu�cals, Inc. It is 
marketed as Replenix CF and available in cream and serum formula�ons. Dr. Brody was 
involved in the conceptualiza�on and design of the product.
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Acne vulgaris is the most prevalent skin disorder in the US with 40-50 million individuals 
affected. It affects 85% of adolescents, from ages 12-24, and can con�nue on into adulthood, 
with 20% of men and 35% of women s�ll affected into their 30s.[1] Although acne is not life 
threatening it causes significant psychosocial morbidity and has physical sequelae including 
lifelong scarring.[2]Acne is a complex interac�on of the immune system recogni�on of 
Propionibacterium acnes based on an individuals gene�cs played out in the follicular 
apparatus. P. acnes is a key player in the pathogenesis of acne. These Gram-posi�ve, 
anaerobic/microaerophilic rods are found within sebaceous follicles. They produce porphyrins 
that fluoresce under Wood’s lamps illumina�on.[1]

Each of the popular acne treatments is a target of a�ack in the literature and lay press for 
assorted reasons. Isotreinoin, one of the most effec�ve treatments has been a�acked because 
of sides effects, including liver enzyme abnormali�es, dyslipidemia and teratogenicity, and its 
use is limited in many countries.[3] Oral and topical an�bio�cs, while effec�ve for 
inflammatory lesions are accused of leading to bacterial resistance.[4] Topical re�noids, the 
current first-line treatment for acne, cause irrita�on and burning on ini�a�on.[5] As a result, 
there exists a need for new drugs with fewer side effects without diminishing efficacy. Green 
tea polyphenol (GTP) has gained interest in recent years because of its potent an�microbial 
and an�-inflammatory ac�vi�es.[6] Evidence has shown that GTP has an�bacterial effects on P. 
acnes, as well as sebosupressive, apopto�c, and an�-inflammatory effects on sebocytes.[7] 
Caffeine is another well-known an�-inflammatory ingredient. Together, GTP and caffeine 
synergis�cally protect cells from oxida�ve challenge.

Methods

We iden�fied a group of 13 pa�ents from our private prac�ce database from 2008 to 2016 
who had the requisite images during 6 months of treatment. We analyzed the images of the 
pa�ents (ages 18 to 40) with mild to moderate acne vulgaris to evaluate the efficacy of a 
commercially available topical product containing 90% GTP and caffeine USP. Subjects were 
photographed under fluorescing condi�ons using Canfield imaging equipment before 
treatment and at monthly follow-ups. 13 blinded pairs of pre and post-treatment photographs 
were shown to 28 dermatology residents who served as evaluators. Evaluators were asked to 
select which photo in a pair had the fewest number of orange spots. The evaluators were not 
told the orange spots were of porphyrin fluorescence. Intraclass correla�on coefficient (ICC) 
was used to measure the inter-rater reliability of evaluators of the photograph pairs.

Results

The evaluators found a decrease in orange spots corresponding to P. acnes fluorescence in 12 
out of 13 pairs of images.

There was a single set of photos in which the majority of evaluators were not able to 
dis�nguish the post-treatment image.

The average measures ICC amongst evaluators was 0.934 (95% CI 0.868 to 0.976)

The decrease in fluorescence in P. acnes was seen as early as 1 month and con�nued for the 6 
months that the pa�ents were followed.

There was subjec�ve improvement in the appearance of acne and treatment was well 
tolerated with no adverse outcomes. (Data presented elsewhere)

Discussion

The GTP and caffeine topical treatment decreased the porphyrin levels, which indicated a 
decrease or change in metabolic func�on of P. acnes. We did not evaluate by colony counts 
that the P. acnes was reduced but there was correspondence between the decrease in 
porphyrin levels and the clinical improvement in acne.

Our ini�al use of this commercially available an�oxidant in our acne pa�ents was to the 
mi�gate the irritant effects of tre�noin. This product contains all of the naturally occurring 
por�ons of green tea which includes molecules that historically were known to have 
an�bacterial proper�es that include P. acnes.

Limita�ons

Small sample size

We did not quan�tate bacteriologically a reduc�on in P. acnes.

Conclusion

GTP and caffeine are a novel treatment that obviates most of the reasons that other standard 
acne medica�ons are a�acked in literature. The formula�ons either cream or serum does not 
irritate the skin and may decrease the irrita�on of re�noids.

Topical GTP and caffeine were found to be a viable non-an�bio�c and non-irrita�ng addi�on to 
our armamentarium of acne treatments.

Disclosures

The commercially available product was generously donated by Topix Pharmaceu�cals, Inc. It is 
marketed as Replenix CF and available in cream and serum formula�ons. Dr. Brody was 
involved in the conceptualiza�on and design of the product.
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Reduc�on of Facial Redness with Resveratrol Added to Topical Product 
Containing Green Tea Polyphenols and Caffeine 

Sarah Y. Siu, Georgina M. Ferzli and Neil Brody
The Department of Dermatology, SUNY Downstate Medical Center, Brooklyn, NY, 11203University Hospital of Brooklyn

Introduc�on

Facial redness can occur in associa�on with a large number of 
medical problems. The most common causes of facial redness and 
rashes include inflammatory dermatoses, infec�ons, and connec�ve 
�ssue disorders. Rosacea is associated with flushing, erythema, 
telangiectasia, papules, and pustules. Its e�ology is unknown. 
Perioral ocular derma��s is an erythematous erup�on of unknown 
e�ology while atopic derma��s, an inflammatory skin disease, 
frequently affects the cheeks in infants and other facial areas in 
adults.  Contact derma��s, seborrheic derma��s, psoriasis, celluli�s, 
discoid lupus erythematosus, dermatomyosi�s, and impe�go are 
also associated with facial redness *Tavadia 2003).  Chronic sun 
damage, gene�c flusher-blusher, and acne are also frequently 
encountered. 

While redness is the final clinical manifesta�on, the pathophysiology 
leading to the redness may be quite varied. We refer to the common 
denominator in all of these as inflamma�on, and we now 
understand many molecules are involved in the inflammatory 
process. Many of the pathways of inflamma�on involve reac�ve 
oxygen species (ROS). It is probably true quenching ROS, should be 
considered an an�-inflammatory agent.

 Many topical formula�ons include an�oxidants to improve the 
an�oxidant capability of the skin (Berson 2008, Farris 2007, Palmer 
2010). An an�oxidant that has received considerable a�en�on is 
resveratrol (3,5,4’-trihydroxys�lbene), a  polyphenolic phytoalexin 
found in red wines, colored berries, and peanuts (Baxter 2007).The 
myriad of clinical benefits of resveratrol led to the hypothesis that 
the addi�on of this agent to a topical prepara�on containing green 
tea polyphenols and caffeine (both of which protect skin from UV 
injury [Elmets 2001, Heffernan 2009]) might be an even more 
effec�ve skin care product. The present study evaluated the ability of 
a resveratrol-enriched product containing green tea polyphenols and 
caffeine to reduce facial redness in human skin. 

Methods

Stage 1. In a preliminary split-face study, 16 volunteers applied 
topical an�oxidant product containing green tea polyphenols and 
caffeine to one side of the face and the same product with 
resveratrol added to the other side of the face. Product was applied 
twice daily for 12 weeks. Both products were well tolerated.  A�er 
12 weeks subjects with facial redness showed a reduc�on in redness 
on the side treated with resveratrol-enriched product (data not 
shown). These results led to the present study in which subjects 
presen�ng with facial redness applied resveratrol-enriched product 
to the en�re face to evaluate the consistency of the apparent 
reduc�on in redness. 

Stage 2. Subjects (n = 16) presen�ng with facial redness  applied the 
resveratrol-enriched product twice daily to the en�re face. 
Reduc�on in redness was evaluated and photographed at 2-week 
intervals for up to 9 weeks. Photography was obtained by Canfield 
Visia So�ware Version 5.2.0 2010-0503a. This unit has a mode that 
spectrally separates the red por�on of the image allowing enhanced 
ability to see changes in skin redness. Improvement was evaluated 
by nine trained staff members and 21 house staff residents on a 
scale of 1 to 9. The baseline score was assigned a value of 5 for each 
subject. Pos�reatment scores lower than 5 denoted redness 
reduc�on while scores above 5 indicated an increase in redness. 
Evaluators compared photographs taken before treatment and at 
2-week intervals for up to 9 weeks. All subjects provided signed 
informed consent to treatment and photography. 

Results

All subjects completed the study. Adverse effects were not observed  
in any subject. Data were analyzed by non-parametric sta�s�cs 
because the 9-point scale is not con�nuous and scoring data were 
not  normally distributed as shown by the Shapiro-Wilk test.

As shown in Figure 1, the collec�ve data show that median redness 
scores ranged from 2 to 6 and that most subjects (69%-99%) 
achieved a redness reduc�on of at least 1 score level at the end of 
their treatment period. Redness in the remaining subjects (0%-31%) 
either did not change (0%-19%) or increased by 1 score value 
(0%-19%).

Discussion

Overall, the results suggest that the treatment effect (i.e., reduc�on in facial redness) requires up to 6 weeks of treatment 
for most subjects. It is possible that subjects achieving redness reduc�on in 3 to 6 weeks may improve further. However, if 
redness has not been reduced a�er 6 weeks of treatment, it is unlikely that further treatment will reduce redness. Clinical 
examples are presented in Figures 2-4. 

Many topical formula�ons include an�oxidants. Common examples include the polyphenols (found in tea), vitamin C, 
vitamin E, silymarin, and soy isoflavones (Pinnell 2003). Interest in resveratrol became stronger when, in 1997, resveratrol 
was shown to have cancer chemopreventa�ve  effects in tumor ini�a�on, promo�on, and progression stages in humans 
(Jang 1997). Resveratrol has since been shown to reduce intracellular hydrogen peroxide-upregulated ROS in human 
fibroblasts in vitro (Jagdeo 2010), modulate gene�c expression (Baxter 2007), inhibit inflammatory mediators (Baxter 2007), 
prevent skin cancer (Aziz 2005), exhibit an�prolifera�ve ac�vity in mul�ple forms of cancer (Athar 20078, Ding 2002), 
promote apoptosis in tumor cells (Delmas 2003), improve dermal wounds (Khanna 2002,  Sen 2002, Khanna 2001), inhibit 
UVB-induced skin damage (Afaq 2003), and protect against LDL oxida�on (Brito 2003). Resveratrol has also been shown to 
have an�fungal and an�bacterial proper�es (Chan 2002) and to reduce levels of ROS in HaCaT kera�nocytes exposed to UVA 
light (Baxter 2007). 

Green tea polyphenols (GTPs) are an�oxidants shown in mice to protect against skin inflamma�on and tumorigenesis 
(Mukhtar 1994, Ka�yar 2000) and phototoxicity induced by psoralen plus UV-A radia�on (Zhao 1999).  GTPs (catechins) 
include (—) epicatechin, (—) epicatechin-3-gallate, (—) epigallocatechin, and (—) epigallocatechin-3-gallate deriva�ves. 
When administered topically in mice, (-)-epigallocatechin-3-gallate protects against photocarcinogenesis (Gensler 1996) and 
is regarded as the most effec�ve catechin. 

Topical caffeine has been shown to protect against UV damage in mice by elimina�ng UV-damaged kera�nocytes (Koo 2007)  
and subsequently inhibi�ng skin cancer development. Topical caffeine has also been to inhibit forma�on of galactose 
cataracts (Varma 2010) and improve psoriasis vulgaris (Vali 2005). 

Exposure of the skin to UV radia�on induces inflammatory responses associated with a variety of skin disorders, including 
cancer. Regarded as early events in tumor promo�on, development, or both, inflammatory responses are characterized by 
erythema, edema, hyperplas�c responses, and increases in blood flow blood vessel permeability, and levels of COX-2 and 
prostaglandin.  These responses are also associated with the induc�on of inflammatory cytokines  (tumor necrosis factor-α, 
IL-6, and IL-1β) (Meeran 2009). 

It is useful to summarize mechanisms by which the combina�on product of the present study reduces facial redness and 
inflamma�on. Facial redness may occur in a variety of inflammatory dermatologic disorders and an effec�ve treatment of 
facial redness without the side effects of steroids would be useful (Oh 2010).  Since the molecular targets of each 
component are not iden�cal, the components may act independently and synergis�cally to reduce cutaneous inflamma�on.

Conclusion

The skin product combina�on of resveratrol, green tea polyphenols, and caffeine reduces facial redness in most pa�ents 
a�er 3 to 6 weeks of con�nuous treatment and may provide further improvement with addi�onal treatment. 

Figure 2. Graph of 9 evaluators-natural photo data. 

A 75-year-old female (skin type 2) before treatment (le�) 
and 4 weeks a�er treatment with resveratrol-enriched 
product (right). Redness reduc�on was scored at 3.

Figure 1. Median pos�reatment score vs. percentage of 
subjects for four sets of data. Baseline score was set at 5 
for each subject. Pos�reatment scores less than 5 
indicated reduced redness while scores greater than 5 
denoted increased redness. 

Figure 3. Graph of 9 evaluators-redness photo data.

A 72-year-old male (skin type 2)  before treatment (le�) 
and 9 weeks a�er treatment with resveratrol-enriched 
product (right). Redness reduc�on was scored at 3.

Figure 4. Graph of 21 evaluators-Natural photo data

A 27-year-old female (skin type 1) )before treatment (le�) 
and 5 weeks a�er treatment with resveratrol-enriched 
product (right). Redness reduc�on was scored at 3.

Figure 5. Graph of 21 evaluators- redness photo data. 

The possible role of treatment dura�on on facial redness 
reduc�on was also evaluated for each of the four data 
sets (Table 1). For the 3 to 6-week treatment period the 
propor�ons of subjects among the four data sets did not 
differ significantly by Pearson’s chi-square test (p = 
0.1967). A similar result (p = 0.1059) was obtained when 
the 7 to 9 week treatment period data were compared. 
These results indicate that for each of the four sets of 
data, the distribu�on of subjects among median scores 
did not differ significantly within each of the two 
treatment periods. 

Table 1. Distribution of subjects among median scores for the 3 to 6 and 7 to 9-
week treatment periods for each of the four data sets 
Median Score Weeks of Treatment 

 3 to 6  7 to 9 
 9 Nat 9   Red 21 Nat 21 Red  9 Nat 9    Red 21 Nat 21 Red 
2 0 1 4 1  0 0 1 0 
3 6 4 3 5  1 0 0 0 
4 4 7 2 6  0 3 1 4 
5 1 0 2 0  2 1 0 0 
6 1 0 1 0  1 0 2 0 
 Х2 = 15.88, df = 12, p = 0.1967 (ns)  Х2 = 18.33, df = 12, p = 0.1059 (ns) 

 
The distributions of subjects among the median scores for the 3 to 6-week treatment 
period were compared with those for the 7 to 9-week treatment period for each of the 
four data sets. As shown in Table 2, differences in proportions of subjects for the 3 to 6 
and 7 to 9-week treatment durations did not achieve statistical significance for any of the 
four data sets.   
 
Table 2. Comparisons of distributions of subjects among median scores for the 3 
to 6 and 7 to 9-week treatment periods 
Median Score 9* Nat 9* Red 21* Nat 21* Red 

 3-6† 7-9† 3-6† 7-9† 3-6† 7-9† 3-6† 7-9† 
2 0 0 1 0 4 1 1 0 
3 6 1 4 0 3 0 5 0 
4 4 0 7 3 2 1 6 4 
5 1 2 0 1 2 0 0 0 
6 1 1 0 0 1 2 0 0 
 P = 0.1573 (ns) P = 0.1870 (ns) P = 0.3283 (ns) P = 0.2019 (ns) 
*No. of evaluators. 
† Weeks of treatment. 
Nat = natural photos; red = red images.  
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