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A formulation that
absorbs quickly
into the skin
Altreno is the first ever
tretinoin to treat acne in a
hydrating and moisturizing
lotion formulation.
The unique polymeric honeycomb mesh helps
to uniformly distribute the active tretinoin and
hydrating ingredients (sodium hyaluronate,
soluble collagen and glycerin) into the skin.1.2

INDICATIONS AND USAGE
Altreno® (tretinoin) Lotion, 0.05% is indicated for the topical
treatment of acne vulgaris in patients 9 years of age and older.

Do Not Copy
Penalties Apply

IMPORTANT SAFETY INFORMATION
Altreno is for topical use only. Not for ophthalmic, oral, or intravaginal use.
Skin Irritation: Patients using Altreno may experience application
site dryness, pain, erythema, irritation, and exfoliation. Depending
upon the severity of these adverse reactions, instruct patients
to use a moisturizer, reduce the frequency of the application
of Altreno, or discontinue use. Avoid application of Altreno to
eczematous or sunburned skin.
Ultraviolet Light and Environmental Exposure: Minimize
unprotected exposure to ultraviolet light, including sunlight and
sunlamps. Warn patients with frequent sun exposure and those
with inherent sensitivity to sunlight to exercise caution.
Use sunscreen and protective clothing over treated areas
when exposure cannot be avoided.
Fish Allergies: Altreno contains soluble fish proteins. Use
with caution in patients with known sensitivity or allergy to fish.
Advise patients to contact their healthcare provider if they
develop pruritus or urticaria.
Adverse Reactions: The most common adverse reactions
in clinical trials were application site dryness (4%), pain (3%),
erythema (2%), irritation (1%) and exfoliation (1%).
Nursing Women: It is not known whether topical administration
of tretinoin could result in sufficient systemic absorption to produce
detectable concentrations in human milk. The developmental
health benefits of breastfeeding should be considered along with
the mother’s clinical need for Altreno and any potential adverse
effects on the breastfed child from Altreno.
To report suspected adverse reactions, contact Customer
Service at 1-800-321-4576 or the FDA at 1-800-FDA-1088
or fda.gov/medwatch.
Please see Brief Summary of full Prescribing Information
on adjacent page.
References:
1. Altreno lotion [package insert]. Bridgewater,
NJ: Beausch Health US, LLC
2. Kircik LH et al. Polymeric Emulsion
Technology Applied to Tretinoin. J Drugs
Dermatol 2019;18(4 supple 2):s 148-54

Altreno is a trademark of Ortho Dermatologics’ affiliated entities.
© 2021 Ortho Dermatologics’ affiliated entities. ALT.0049.USA.21 V2.0

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use ALTRENO safely and effectively. See full prescribing information for ALTRENO.
ALTRENO® (tretinoin) Lotion, for topical use
Initial U.S. Approval: 1973

INDICATIONS AND USAGE
ALTRENO® (tretinoin) Lotion, 0.05% is indicated for the topical treatment of acne vulgaris
in patients 9 years of age and older.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Skin Irritation
Patients using ALTRENO may experience application site dryness, pain, erythema, irritation,
and exfoliation. Depending upon the severity of these adverse reactions, instruct patients
to use a moisturizer, reduce the frequency of the application of ALTRENO, or discontinue use.
Avoid application of ALTRENO to eczematous or sunburned skin.
Ultraviolet Light and Environmental Exposure
Minimize unprotected exposure to ultraviolet light including sunlight and sunlamps during the
useof ALTRENO. Warn patients who normally experience high levels of sun exposure and those with
inherent sensitivity to sun to exercise caution. Use sunscreen products and protective clothing over
treated areas when sun exposure cannot be avoided.
Fish Allergies
ALTRENO contains soluble fish proteins. Use with caution in patients with known sensitivity or allergy
to fish. Advise patients to contact their healthcare provider if they develop pruritus or urticaria.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug
and may not reflect the rates observed in clinical practice.
In 2 randomized, double-blind, vehicle-controlled trials, subjects age 9 years and older applied
ALTRENO or vehicle once daily for 12 weeks. The majority of subjects were White (74%) and female
(55%). Approximately 47% were Hispanic/Latino and 45% were younger than 18 years of age. Adverse
reactions reported by ≥1% of subjects treated with ALTRENO and more frequently than vehicle are
summarized in Table 1.
Table 1: Adverse Reactions Reported by ≥1% of Subjects Treated with ALTRENO
and More Frequently than Vehicle

Adverse Reactions
n (%)
ALTRENO
N=767

Vehicle
N=783

Application site dryness

29 (4)

1 (<1)

Application site pain1

25 (3)

3 (<1)

Application site erythema

12 (2)

1 (<1)

Application site irritation

7 (1)

1 (<1)

Application site exfoliation

6 (1)

3 (<1)

Application site pain defined as application site stinging, burning or pain.

1

Data
Human Data
While available studies cannot definitively establish the absence of risk, published data from multiple
prospective controlled observational studies on the use of topical tretinoin products during pregnancy
have not identified an association with topical tretinoin and major birth defects or miscarriage. The
available studies have methodologic limitations, including small sample size and in some cases, lack
of physical exam by an expert in birth defects. There are published case reports of infants exposed
to topical tretinoin during the first trimester that describe major birth defects similar to those seen in
infants exposed to oral retinoids; however, no pattern of malformations has been identified and no
causal association has been established in these cases. The significance of these spontaneous reports
in terms of risk to the fetus is not known.
Animal Data
Tretinoin in a 0.05% gel formulation was topically administered to pregnant rats during
organogenesis at doses of 0.1, 0.3 and 1 g/kg/day (0.05, 0.15, 0.5 mg tretinoin/kg/day). Possible
tretinoin malformations (craniofacial abnormalities [hydrocephaly], asymmetrical thyroids, variations
in ossification, and increased supernumerary ribs) were observed at maternal doses of 0.5 mg
tretinoin/kg/day (approximately 2 times the MRHD based on BSA comparison and assuming 100%
absorption). These findings were not observed in control animals. Other maternal and reproductive
parameters in tretinoin-treated animals were not different from control. For purposes of comparison
of the animal exposure to human exposure, the MRHD is defined as 4 g of ALTRENO applied daily
to a 60-kg person.
Other topical tretinoin embryofetal development studies have generated equivocal results.
There is evidence for malformations (shortened or kinked tail) after topical administration of tretinoin
to pregnant Wistar rats during organogenesis at doses greater than 1 mg/kg/day (approximately 5
times the MRHD based on BSA comparison and assuming 100% absorption). Anomalies (humerus:
short 13%, bent 6%, os parietal incompletely ossified 14%) have also been reported when 10 mg/kg/day
(approximately 50 times the MRHD based on BSA comparison and assuming 100% absorption) was
topically applied to pregnant rats during organogenesis. Supernumerary ribs have been a consistent
finding in rat fetuses when pregnant rats were treated topically or orally with retinoids.
Oral administration of tretinoin during organogenesis has been shown to induce malformations in
rats, mice, rabbits, hamsters, and nonhuman primates. Fetal malformations were observed when
tretinoin was orally administered to pregnant Wistar rats during organogenesis at doses greater
than 1 mg/kg/day (approximately 5 times the MRHD based on BSA comparison). In the cynomolgus
monkey, fetal malformations were reported when an oral dose of 10 mg/kg/day was administered
to pregnant monkeys during organogenesis (approximately 100 times the MRHD based on BSA
comparison). No fetal malformations were observed at an oral dose of 5 mg/kg/day (approximately
50 times the MRHD based on BSA comparison). Increased skeletal variations were observed at all
doses in this study and dose-related increases in embryo lethality and abortion were reported in
this study. Similar results have also been reported in pigtail macaques.
Oral tretinoin has been shown to be fetotoxic in rats when administered at doses 10 times the
MRHD based on BSA comparison. Topical tretinoin has been shown to be fetotoxic in rabbits
when administered at doses 4 times the MRHD based on BSA comparison.
Lactation
Risk Summary
There are no data on the presence of tretinoin or its metabolites in human milk, the effects on the
breastfed infant, or the effects on milk production. It is not known whether topical administration of tretinoin
could result in sufficient systemic absorption to produce detectable concentrations in human milk.
The developmental and health benefits of breastfeeding should be considered alon with the mother’s
clinical need for ALTRENO and any potential adverse effects on the breastfed child from ALTRENO.
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Skin irritation was evaluated by active assessment of erythema, scaling, hypopigmentation,
hyperpigmentation, itching, burning and stinging. The percentage of subjects who were assessed
to have these signs and symptoms at any post baseline visit are summarized in Table 2.

Table 2: Application Site Tolerability Reactions at Any Post Baseline Visit

ALTRENO
N=760
Mild/Mod/Severe

Vehicle
N=782
Mild/Mod/Severe

Erythema

51%

44%

Scaling

49%

30%

Hypopigmentation

12%

10%

Hyperpigmentation

35%

35%

Itching

35%

28%

Burning

30%

14%

Stinging

21%

8%

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Available data from published observational studies of topical tretinoin in pregnant women have not
established a drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal
outcomes. There are no data on ALTRENO use in pregnant women. The systemic levels following
topical administration are lower than with administration of oral tretinoin; however, absorption of this
product may result in fetal exposure. There are reports of major birth defects similar to those seen in
infants exposed to oral retinoids, but these case reports do not establish a pattern or association with
tretinoin related embryopathy (see Data).
Animal reproduction studies have not been conducted with ALTRENO. Topical administration of tretinoin
in a different formulation to pregnant rats during organogenesis was associated with malformations
(craniofacial abnormalities [hydrocephaly], asymmetrical thyroids, variations in ossification, and
increased supernumerary ribs) at doses up to 0.5 mg tretinoin/kg/day, approximately 2 times the
maximum recommended human dose (MRHD) based on body surface area (BSA) comparison and
assuming 100% absorption. Oral administration of tretinoin to pregnant cynomolgus monkeys during
organogenesis was associated with malformations at 10 mg/kg/day (approximately 100 times the
MRHD based on BSA comparison and assuming 100% absorption) (see Data).
The estimated background risk of major birth defects and miscarriage for the indicated population
is unknown. All pregnancies have a background risk of major birth defects, loss, and other adverse
outcomes. The background risk in the U.S. general population of major birth defects is 2 to 4% and
of miscarriage is 15 to 20% of clinically recognized pregnancies.

Pediatric Use

Safety and effectiveness of ALTRENO for the topical treatment of acne vulgaris have been established in
pediatric patients age 9 years to less than 17 years based on evidence from two multicenter, randomized,
double-blind, parallel-group, vehicle-controlled, 12-week trials and an open-label pharmacokinetic
study. A total of 318 pediatric subjects aged 9 to less than 17 years received ALTRENO in the clinical
studies [see Clinical Pharmacology and Clinical Studies in full Prescribing Information]. The safety and
effectiveness of ALTRENO in pediatric patients below the age of 9 years have not been established.
Geriatric Use
Clinical trials of ALTRENO did not include any subjects age 65 years and older to determine whether
they respond differently from younger subjects.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
A 2-year dermal mouse carcinogenicity study was conducted with topical administration of 0.005%,
0.025% and 0.05% of a tretinoin gel formulation. Although no drug-related tumors were observed in
surviving animals, the irritating nature of the drug product precluded daily dosing, confounding data
interpretation and reducing the biological significance of these results.
Studies in hairless albino mice with a different formulation suggest that concurrent exposure to tretinoin
may enhance the tumorigenic potential of carcinogenic doses of UVB and UVA light from a solar
simulator. This effect was confirmed in a later study in pigmented mice, and dark pigmentation did
not overcome the enhancement of photocarcinogenesis by 0.05% tretinoin. Although the significance
of these studies to humans is not clear, patients should minimize exposure to sunlight or artificial
ultraviolet irradiation sources.
The genotoxic potential of tretinoin was evaluated in an in vitro bacterial reversion test, an in vitro
chromosomal aberration assay in human lymphocytes and an in vivo rat micronucleus assay.
All tests were negative.
In dermal fertility studies of another tretinoin formulation in rats, slight (not statistically significant)
decreases in sperm count and motility were seen at 0.5 mg/kg/day (approximately 2 times the
MRHD based on BSA comparison and assuming 100% absorption), and slight (not statistically
significant) increases in the number and percent of nonviable embryos in females treated with
0.25 mg/kg/day and above (approximately the MRHD based on BSA comparison and assuming
100% absorption) were observed.
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The Hypocrisy of Many Pharmacy
Benefit Managers: “Pay No Attention
to That Man Behind the Curtain”

T

imes have certainly changed with regard to gaining access to medications
for our patients with acne and rosacea. I remember when you would give the
patient a prescription and they would actually be able to get the product that was
prescribed. Nowadays, we face strong pressures to substitute based on what is usually
dictated by the Pharmacy Benefit Manager (PBM), that entity that is not immediately
identifiable to take responsibility for the roadblocks they put in place that impede the
ability for the patient to obtain the actual medication that was selected by their clinician.
Over time, this situation has reached a point of high tension with branded products
James Q. Del Rosso DO
used to treat acne and rosacea, especially newer agents. Simply stated, why would any
company invest in the development of new and innovative medications if there was little potential for some reasonable return on
their investment?
It is understandable that there needs to be a balance between medication cost and preferred access availability. At face value (no
pun intended), it seems intuitive that pharmaceutical companies can simply lower the price of medications, make their products
more accessible, and procure a reasonable profit by increasing their volume of sales. In fact, a large piece of the medication cost
is due to the percentage that PBMs require to be paid in order for a product to be accessible, especially on a preferred list. For
example, if a new topical medication for acne or rosacea is priced “too low”, the percent that goes to the PBM is not attractive
enough to them. Ultimately, the PBM can select coverage based on their own financial interest. Therefore, the PBM is in the ultimate
position of power to make decisions on medication access, and we are at the mercy of how they weigh the different factors that
influence their choice.
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In addition, to further discourage prescribing of certain products, PBMs and
third-party insurers establish tiers that place paperwork burdens on physician
offices in order to apply for medication access. These burdens include the
prior authorizations, appeal letters, and “peer-to-peer” phone calls that drain
a lot of the time and energy of ourselves and our staff. As clinicians, we face
these additional challenges in the crevices of time between trying to see
our patients and provide the best care for them. Unfortunately, the puppet
master who is “the man behind the curtain” that is controlling the strings are
remote individuals at PBMs and third-party offices who remain faceless and
far removed from the clinicians and the patients.
Most recently, I was informed that one of the major PBMs did not offer any topical agent that is FDA-approved for treatment of
persistent facial erythema of rosacea in a preferred status category. I conferred with their medical director about this and provided a
through explanation of the disease state with supporting scientific references. The reply I received stated that their review committee
evaluates available therapies and that if I wanted one of the FDA-approved agents that I can apply through their prior authorization
process. They are fully aware that if they overburden our office staff with cumbersome paperwork and bureaucracy that they will
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fatigue the human capabilities that we have available to work through their inexorable maze. This same PBM is also taking the stance
of deciding to not cover new therapies for acne.
So where do we go from here? It is certainly important that dermatology take a strong stand to fight for patient access to quality
care and treatments for our patients. However, the approach that is taken to change the stance of PBMs will have to be one that
exposes how the dollars are distributed, how PBMs control dollar distribution that can selectively benefit their interests as opposed
to patients, and ultimately challenges their bottom line. Until then, the voices of individual clinicians may lead to individual changes
at times, but the overall scenario will continue to evolve and erode the ability of dermatologists to optimally care for their patients.
It is time for the “man behind the curtain” to be exposed on center stage.

James Q. Del Rosso DO
JDR Dermatology Research / Thomas Dermatology
Las Vegas, NV
Past President, American Acne & Rosacea Society
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Concerns, Expectations, and Management Gaps Relating to
Acne and Associated Scarring Identified from Survey Data
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Windsor Clinical Research Inc., ON, Canada; Department of Medicine, University of Western Ontario, London, Canada
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Department of Dermatology, Johns Hopkins University School of Medicine, Baltimore, MD
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ABSTRACT
Introduction: Our objective was to identify concerns, burden of disease, education gaps, and expectations of acne/acne scarring respondents and investigate acne/acne scarring related burden. Also, to consider perception of acne/acne scarring and additional education needs through responses from the general population.
Methods: One online survey from 1000 respondents aged 14–26 years old who currently had moderate to severe acne and/or acne
scarring (AcnePop) and one from 2000 nationally representative USA respondents aged ≥14 years old [general population (GenPop)].
Results: Among the AcnePop, 26% had never consulted a healthcare professional and 36% never received a prescription for acne/
acne scarring. Of those who had seen a medical professional, 72% consulted a dermatologist, 45% a primary care physician, and 23%
a therapist/psychiatrist. The vast majority (94%) were dissatisfied with information they received from the healthcare provider. Topics
they desired more information on included available treatment options (46%), how different skin types are affected by acne (44%),
acne triggers (44%), and their acne severity (43%). Of GenPop (n=781) who had given unsolicited advice to people with acne, the most
common suggestions were to see a doctor (47%), change their hygiene habits (39%), or change their diet (37%).
Conclusion: AcnePop are often dissatisfied with the information they receive from healthcare providers and more comprehensive
information should be provided to help them understand their condition and available treatment options.
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INTRODUCTION

A

cne is a highly prevalent chronic disease, but its causes
and effective treatments are often poorly understood
by the public, even those who have acne themselves.
Information can dispel misconceptions and help acne patients
understand their condition, while encouraging them to
seek treatment and advice from health care professionals.1-6
Failure to implement effective treatment can have long-term
implications such as acne scarring, dyspigmentation, and
lasting psychosocial impact.

Facial acne and acne scars are perceived negatively.7,8
Furthermore, as acne and/or acne scarring is readily visible on
the face, even mild forms may have a significant psychological
and emotional impact on the individual.9-11 Discrepancies
between patients and clinicians regarding the impact of acne
in psychological, sociological, and treatment-related domains
underscores the importance of patient-reported outcomes to
improve patient satisfaction on treatment effectiveness, quality
of life and appearance.12,13 Additional patient-centric data may
thus help improve outcomes in acne patients.

Our objective was to identify concerns, burden of disease,
education gaps and expectations of acne/acne scarring
respondents and investigate acne/acne scarring related burden,
as well as consider general attitudes of acne/acne scarring and
additional education needs through responses from the general
population.

MATERIALS AND METHODS
Surveys
Two online surveys were conducted by Wakefield Research
between July 1 and July 12, 2019 by email invitation in the
United States. Participants consented to be contacted for
research. As they were not at risk and had no physical contact
with the researchers, no Personally Identifiable Information was
collected, and no study-specific consent was required.
Survey Populations
One survey recruited 1000 acne/acne scar respondents aged
14–26-years-old (AcnePop). Inclusion was determined via
survey responses. Inclusion criteria were current acne of
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moderate (up to many noninflammatory lesions, may have
some inflammatory lesions, but no more than one small deep
pimple) or severe severity (up to many noninflammatory and
inflammatory lesions, but no more than a few deep pimples),
or acne scarring of moderate (scars have medium depth or
intensity) or severe severity (scars have extreme depth or
intensity), or both acne and acne scarring.
To research the attitudes of the general population towards
acne/acne scarring, the second survey recruited 2000 nationally
representative respondents aged ≥14-years-old [general
population (GenPop)]. The GenPop was asked about the current
or past presence and severity of acne/acne scarring, but these
questions were not used for inclusion purposes.
Monadic Testing Procedure
The GenPop respondents were shown photographs with or
without acne (2 equal groups of 1000 respondents each).
Respondents were re-randomized for each question asked.
The randomization resulted in a similar distribution (for each
question) of key demographic variables, such as gender, age,
education, and income.
Statistical Methods
The margin of error for the GenPop study was ±2.2 percentage
points among the total sample at the 95% confidence level, and
±3.1 percentage points for the AcnePop study.

J. Tan, A.L. Chien, J.P. York, A.M. Layton

TABLE 1.
Demographics and Acne Data of the Acne Respondents (AcnePop)
and General Population Respondents (GenPop)
AcnePop
(N = 1000)
Sex
Male

351 (35%)

Female

649 (65%)

Age, years
14–19

400 (40%)

20–23

353 (35%)

24–26

247 (25%)

White

711 (71%)

Hispanic

207 (21%)

Other

852 (85%)

Moderate

691 (69%)

Severe

161 (16%)

Acne scarring

548 (55%)

Moderate

448 (45%)

Severe

100 (10%)

Sex
Do Not Copy
Male
Apply
percentages Penalties
(unpooled
Female

All subgroup comparisons of
proportions) reported were significant at the 95% confidence
level by independent Z-test.

RESULTS
Survey Populations
The AcnePop respondents had current self-declared moderate
or severe acne and/or moderate or severe acne scars, including
85% with acne and 55% with acne scarring (these two groups
were not mutually exclusive), ie, 15% had quiescent acne
and just scarring. Of AcnePop with acne, 691/852 (81%) had
moderate acne. Of the AcnePop with scarring, 448/548 (82%)
had moderate acne scarring (Table 1).
In the GenPop, 21% had current acne/acne scarring, 39%
previously had acne/acne scarring, and 39% had never had any
acne/acne scarring, ie, a total of 1215/2000 (61%) had previous
or current acne and/or acne scarring, mostly moderate (see
Table 1).
Professional Help Received by Acne Patients
Overall, 74% of the AcnePop had sought professional help
(Figure 1A), which included 73% with acne and 78% of those
with scarring. The following subgroup comparisons were
significant at the 95% confidence level. Those with severe

82 (8%)

Acne

GenPop
(N = 2000)

959 (48%)
1041 (52%)

Age, years
14–19

192 (9.6%)

20–29

291 (14.5%)

30–39

388 (19.4%)

40–49

333 (16.7%)

≥50

796 (39.8%)

Current or previous acne/acne scarring

1215 (61%)

Mild/mild to moderate
Moderate

528 (26%)
390 (19.5%)

Moderate to severe/severe

297 (15%)

Current acne/acne scarring

428 (21%)

Mild/mild to moderate

118 (6%)

Moderate

148 (7%)

Moderate to severe/severe

162 (8%)

Previous acne/acne scarring

787 (39%)

Mild/mild to moderate

410 (20.5%)

Moderate

242 (12%)

Moderate to severe/severe

135 (7%)

Never had acne/acne scarring

785 (39%)
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FIGURE 1. Percentage of acne respondents who have sought
professional help (A; Acne Pop, N=1000) and the healthcare
professional consulted (B; N=742).
(A)

J. Tan, A.L. Chien, J.P. York, A.M. Layton

FIGURE 2. Percentage of acne respondents satisfied with the
information they received from the healthcare provider (A) and areas
they would have liked more information on (B) (AcnePop who consulted
a healthcare professional, N = 742).
(A)
(A)

(A)

6%

26%
26%

74%
74%
94%

Yes
Yes

No
No

(B)

(B)
70

My family history to understand genetic factors

72

60

My previous treatments for acne/acne scarring

50

Non-medicated treatment options

45

40
30

Determining the severity of my acne/acne scarring

20

23

10
0

No

(B)

80
% of AcnePop who consulted a healthcare
professional

Yes

(B)

10
Dermatologist

Primary care
physician

Therapist /
psychiatrist

Aesthetician

1

acne (81%) or severe acne scarring (83%) were most likely to
have consulted a healthcare professional. Women 14–19 years
of age were less likely (68%) to have consulted for acne/acne
scarring. The AcnePop respondents were more likely to have
seen a healthcare professional if in a relationship (77% vs 70%
not in a relationship), employed (79% vs 65% not employed),
a college graduate (85% vs 74% not a graduate), in the highincome bracket >$75000 (84% vs 68% for <$35000), or if they
were Hispanic (81% vs 73% if not Hispanic).
Overall, 53% of the AcnePop had consulted a dermatologist and
34% a primary care physician. When considering only those in
the AcnePop who had seen a medical professional for their acne/
acne scarring (n = 742), 72% had consulted a dermatologist,
45% a primary care physician, and 23% had seen a therapist/
psychiatrist (Figure 1B).
Among the AcnePop with acne who had seen a medical
professional, there were no significant differences between
the moderate and severe acne groups. Among those with acne
scarring, those with severe scarring were more likely to have
seen a therapist (28%) than those with moderate scarring (12%),

37
39
43

Triggers to acne/acne scarring

44

How different skin types handle acne/acne scarring

44

Do Not Copy
Penalties Apply
Other

29

Treatment options available

46
0
10
20
30
40
% of AcnePop who consulted a healthcare professional

while a higher proportion with moderate scarring (76%) had
seen a dermatologist compared to those with severe scarring
(64%) (all subgroup comparisons of percentages reported were
significant at the 95% confidence level).
Among the AcnePop who had seen a medical professional, 64%
had received prescription treatment(s) with an average number
of 2.9 prescription treatments received. Those with severe
scarring (n = 36) had received an average of 4.4 prescriptions.
Respondents aged 24–26 years old were more likely to have
been on prescription treatment (72%) than respondents 14–19
years (61%) and females were more likely than males (68% vs
58%, respectively).
Among the AcnePop who had seen a medical professional, the
vast majority (94%) were dissatisfied with the information they
received from the healthcare provider and indicated that the
doctor needs to do more (Figure 2A). Those who were Hispanic
(99% vs 92% if non-Hispanic), non-White (98% vs 92% White),
employed (95% vs 90% if unemployed), and in the middle-income
bracket >$35000 (96% vs 91% if <$35000) were the most likely
to be dissatisfied (all subgroup comparisons were significant at
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TABLE 2.
Home Remedies Acne Respondents Have Tried (AcnePop, N=1000)
Home remedy

In an attempt to

Percentage
of AcnePop
(N=1000)

Charcoal

Draw out oil and
shrink pimples

47

Ice cubes

Shrink pimples and reduce
redness and swelling

44

Honey

Clear pimples and
prevent scarring

39

Lemon juice

Dry out pimples
and fade scars

38

Baking soda

Dry out pimples
and reduce swelling

36

Cucumber

Reduce swelling

26

Toothpaste

Dry out pimples
and reduce pimples

12

Other

--

9

Never used one

--

15

the 95% confidence level). The main areas the AcnePop would
like medical professionals to provide more information on were
explaining and discussing the available treatment options (46%),
explaining how people with different skin types handle acne/
acne scarring (44%), asking questions to understand triggers
(44%), and determining severity (43%) (Figure 2B). Asking if they
had any questions was more important for respondents with
acne scarring (32%) than for those with acne (26%).

J. Tan, A.L. Chien, J.P. York, A.M. Layton

Burden of Acne
72% of the AcnePop (76% for females) reported feeling unhappy
when having a self-defined acne flare-up (Figure 4). Overall,
61% (66% of males) of the AcnePop felt they were treated
differently during a flare-up and this rose to 72% if severe
acne and 76% if severe acne scarring. Almost half the AcnePop
(46%) indicated they were more likely to take sick leave for
an acne flare-up than a cold. Overall, 61% of the AcnePop felt
they were less productive at work or school during a flare, with
more agreeing if male (66%), in the 24–26-year-old age group
(66%), having severe acne scarring (71%). The majority (70%) of
AcnePop indicated they were afraid to ask someone on a date or
accept a date because they thought they would be rejected due
to their acne/acne scarring (Figure 4); this percentage rose to
78% for females 21–26 years old, 80% if severe acne, and 89% if
severe acne scarring (all subgroup comparisons reported were
significant at the 95% confidence level).
In the past year, 27% of the AcnePop had spent over $100
on over-the-counter treatments, while 67% of the AcnePop
indicated they would be willing to spend at least $100 and 53%
indicated they would give up their favorite food for a year to be
rid of acne forever (Figure 4).
In the GenPop, 26% had been bullied for acne/acne scarring and
this rose to 43% in those with severe current or previous acne/
acne scarring.

Do Not Copy
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Perceptions and Misconceptions About Acne

Knowledge Gaps
The majority (85%) of the AcnePop indicated that they had tried
home remedies (see Table 2). Stress, genetics, and unclean skin
were thought to be a cause of acne by 75%, 47%, and 46% of the
AcnePop, respectively (Figure 3).

FIGURE 3. Statements AcnePop thought were true (N=1000).

Stress can cause acne
47

Acne is caused by unclean skin

46

Acne affects women more than men

Unhappy when I have a flare-up

Not as productive when I have a flare-up

61
53
46
0

4
0

61

More likely to be off sick with an acne flare-up than a
cold

9

Agree with none of the above

67

Treated differently by others when I have an acne flareup

Would give up my favorite food to get rid of acne/acne
scarring

16

Acne only happens in teenagers

70

Would spend >$100 to get rid of acne/acne scarring

22

Toothpaste can heal acne

72

Afraid to date due to my acne/acne scarring

24

Facial and body acne should be treated the
same way

Overall, 38% of the GenPop indicated they thought acne is
caused by unclean skin. Around a quarter (24%) of the GenPop

FIGURE 4. Burden of acne/acne scarring for AcnePop (N=1000).

75

Acne is genetic

Monadic testing in the GenPop showed that people with
acne/acne scarring were perceived as being less healthy, less
attractive, less successful, and less approachable than those
without acne (Figure 5).
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FIGURE 5. General perception of acne/acne scarring (GenPop
N=2000). There were 3 different sets of images with and without acne.
Percentages reported are those who responded 1 to 3 (on a 7-point
scale, eg, from 1-extremely healthy to 4-neither healthy or unhealthy to
7-extremely unhealthy)

J. Tan, A.L. Chien, J.P. York, A.M. Layton

FIGURE
Statements
thought
were true (N=2000).
Acne is just6.
something
that peopleGenPop
have to learn
to live
41

with

It's hard to focus on a conversation with someone with
acne/acne scarring
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People with acne have poor hygiene

24
0

20

40

60

80

% of GenPop respondents

Believe she is healthy
Believe she is attractive
Believe she is successful
Believe she is approachable

Shown image with no acne

Shown image with acne
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Difference
36%*
21%*
20%
7%

* Significant differences at the 95% confidence level by independent Z-test for those with acne versus without acne were observed for
responses 6 and 7 on the 7-point scale

indicated that people with acne have poor hygiene (Figure
6) and this percentage was higher in those with current or
previous acne/acne scarring (29%), especially if severe acne/
acne scarring (57% severe, 26% moderate, and 16% mild; all
subgroup comparisons were significant at the 95% confidence
level).

Overall, 41% of GenPop agreed that acne is just something that
people have to learn to live with (Figure 6), 47% of current or
previous acne/acne scarring (versus 31% if never had acne/
acne scarring), and especially if severe acne/acne scarring (65%
severe, 50% moderate, and 34% mild).
In the GenPop, 51% indicated that those with acne/acne scarring
were more likely to suffer from depression, 32% believed they
were more likely to struggle in school and 24% believed they
were less likely to be promoted at work (from 14% in the younger
age group to 17% in the older group aged over 50).
Of the GenPop who know someone with acne/acne scarring

Do Not (n=1455),
Copyaround half (52%) indicated that those with acne/acne
scarring talked about their condition infrequently, including 18%
Penaltieswho
Apply
never talked about it. GenPop who had previous or current

Nearly 2 in 5 (39%) GenPop respondents admitted they have
given people with acne unsolicited advice at least once and
this percentage rose to 51% of those with current or previous
acne/acne scarring and 78% if it was severe. The most common
suggestions were to see a doctor (47%), change their hygiene
habits (39%), try a specific over-the-counter product (38%),
change their diet (37%), and try a prescription medicine (36%).
Of the GenPop who had current or previous acne/acne scarring
(n = 620), those with severe acne/acne scarring (40%) were less
likely to give advice to see a doctor, compared to the mild to
moderate or moderate subgroups (both 49%).
Overall, 36% of the GenPop indicated it was hard to focus on
a conversation with someone with acne/acne scarring (Figure
5) and this percentage was higher for those with current or
previous acne/acne scarring (40% vs 28% for those who had
never had acne/acne scarring), especially if severe acne/acne
scarring (66% severe, 38% moderate, and 28% mild).
When asked if it was true that “people with acne do not make
their appearance their first priority”, 31% of the GenPop agreed
(Figure 6); 35% (62% severe, 33% moderate, and 22% mild) if
current or previous acne/acne scarring versus 24% if never had
acne/ acne scarring.

moderate to severe or severe acne/acne scarring (n = 276) were
more likely to know someone that wanted to talk about their
own acne frequently (77%, all or some of the time).

DISCUSSION
We found that 26% of AcnePop respondents had never
consulted a healthcare professional and 36% had never received
any prescriptions for acne/acne scarring, suggesting that over
a quarter were missing the potential benefit of dermatological
care with effective, proven treatments. Women 14–19 years of
age were less likely to have consulted a healthcare professional,
possibly due to less severe acne, covering it up with make-up or
simply not knowing that treatments exist.
Overall, 74% of the AcnePop had sought professional help,
including physicians, psychiatrists and aestheticians. Around a
half (53%) of the AcnePop had consulted a dermatologist. These
results align with previous European surveys in respondents
aged 12–25 years with self-reported acne, where between 48%
and 61% of respondents had consulted a physician.14-16 However,
in a 2010 survey in the US administered to 1,214 students aged
10–19 years old, 83% had never consulted a physician for their
acne, presumably reflecting a younger population and less
severe acne.17 In the current study, the relatively high rate at
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which respondents consulted a health care provider may reflect
the relative severity and history of acne and acne scarring in the
survey population.
Our observation that 25% of the AcnePop sought help from
mental health professionals illustrates the negative psychological
effects associated with the condition. Hence, despite popular
understanding that many adolescents do not regard acne as a
medical condition, treating the physical consequences of acne
early is essential to avoid the risk of permanent or enduring
mental health consequences.18
Even among the AcnePop respondents who had consulted a
healthcare provider, only 6% were satisfied with the information
they received. Our data showed Hispanic and non-White
individuals were highly dissatisfied with the care they received,
and they would like more information on how acne impacts
different skin types. Furthermore, AcnePop with severe scarring
(n = 83) had received a substantial number of prescriptions (4
on average) suggesting the care they received was inadequate.
To improve the quality of care, it is important to understand
patient preferences. Acne patients may be unable to successfully
convey the burden of acne and/or healthcare providers may
overlook the psychological impact. Physicians have limited
time with each patient for effective communication and so may
not actively encourage patients to express their views. Young
people, especially, may find doctors unapproachable. In crosssectional studies in schools and hospital outpatient departments
in the United Kingdom, few hospital clinicians (2.9%) addressed
acne opportunistically if patients consult for something else,
whereas 16.7% of adolescents with moderate acne and severe
acne wished their physician had raised it.19

J. Tan, A.L. Chien, J.P. York, A.M. Layton

treatment should be tailored and carefully explained to each
patient. Acne severity and its response to treatment may be
influenced by internal and external factors, including genetic,
nutritional (eg, dairy) and environmental factors.24,25 In our
survey, 46% of the AcnePop thought acne is caused by unclean
skin illustrating a lack of understanding about the condition. Of
the GenPop who had given unsolicited advice to people with
acne, 39% suggested they should change their hygiene habits.
Evidence that facial hygiene is responsible for acne is mostly
of poor quality, while face-washing with harsh products may
exacerbate acne and increase risk of irritation.26 Furthermore,
the implication that acne is a consequence of being dirty and
that sufferers are unhygienic may exacerbate the recognized
psychological sequelae of acne.26 The perception by 31% of the
GenPop that people with acne do not make their appearance
their first priority runs contrary to published data on the
appearance related concerns of acne patients.27
The main limitations of these findings are related to the inherent
limitations of online surveys (eg, low response rate, selfreporting, potential confounders). However, the surveys allowed
a wide breadth and depth of information to be obtained from
both those with current acne and the general public.

CONCLUSION
Both the AcnePop and GenPop lack information on acne.

AcnePop are often dissatisfied with the information they
Do Not The
Copy
receive from healthcare providers suggesting resources should
PenaltiesbeApply
designed to improve the way information is imparted and

More could be done to help acne patients by informing them
that acne is common and treatable. Education before they go to
the doctor could be helpful, as there may not be enough time to
discuss at point of care and there may be a lot of information to
take in during the consultation. Education (videos, information
cards, and online information) can help to improve adherence to
topical acne treatment and consequently patient satisfaction. 20,21
An online patient decision aid could help to encourage patients to
be involved in treatment decisions.22 Simple changes in practice
could have a significant impact on patient satisfaction with
consultations, making them more equal partners in informed
decision making, which should positively influence treatment
outcomes.12 A recent survey to help understand acne from the
young patient’s perspective concluded that the physicians are
the main source of information (60%).23

reinforced to help acne patients understand their condition and
available treatment options.
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ABSTRACT
Background: Two identical phase 3 trials (NCT03168321 and NCT03168334) and pooled post hoc analyses have established efficacy
and safety of a polymeric tazarotene 0.045% lotion formulation in patients with moderate-to-severe acne. Presented here are post hoc
analyses that further examine efficacy and safety of tazarotene 0.045% lotion by age and sex.
Methods: Patients aged ≥9 years with moderate-to-severe acne (score 3 or 4 on the Evaluator's Global Severity Score [EGSS])
were equally randomized to once-daily tazarotene 0.045% lotion or vehicle lotion for 12 weeks. Efficacy outcomes included
inflammatory/noninflammatory lesion counts and treatment success (proportion of participants achieving ≥2-grade reduction from
baseline in EGSS and score of 0 [clear] or 1 [almost clear]). Adolescent and adult females (n=1,013) and males (n=529) were subdivided
into 3 age groups: 13–19, 20–29, and ≥30 years.
Results: At week 12, large least-squares mean percent reductions in inflammatory and noninflammatory lesions were observed across
all 3 tazarotene-treated age groups in males and females (range, -50.2% to -64.8%). Treatment success rates ranged from 23.6% to
38.4%. Across all efficacy assessments, significant differences between tazarotene and vehicle (P<0.05) were generally observed in
the younger male and female participants (13–19 and 20–29). No notable age-related patterns were found for safety outcomes, though
tazarotene-treated males of all age groups reported fewer adverse events than females.
Conclusions: Tazarotene 0.045% lotion is efficacious and well tolerated in female and male adolescents and adults with
moderate-to-severe acne.
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INTRODUCTION

S

ex and age are known to have a potential impact on the
clinical effectiveness and tolerability of topical retinoid
therapies for acne. Males tend to exhibit less epidermal
water loss, higher sebum production, and a lower skin pH than
females.1 Persistent and recurrent adult acne are more common
in females, potentially requiring long-term maintenance
treatment.2,3 Adult females are also more likely to have dry,
sensitive skin which increases the likelihood of the cutaneous
irritation associated with topical treatments.2,4

Retinoids target multiple pathophysiological factors in acne,
demonstrate unique pharmacologic effects that modulate acne
pathogenesis, and are well-recognized to “have an essential
role in treatment of acne.”2 Amongst retinoids, studies have
shown that tazarotene 0.1% cream may be more effective
than tretinoin 0.025% gel or adapalene 0.1% or 0.3% gel in
treating acne.5-7 Efficacy and safety of topical retinoids are
well established, supporting their class A recommendation

for acne vulgaris treatment.8 Traditionally, the most common
adverse effects associated with retinoid use, such as
irritation and dryness, usually occur in the first few weeks of
treatment, especially at higher concentrations, though skin
type and vehicle formulation can significantly impact visible
manifestations of skin irritation.4,9 To address tolerability issues,
a tazarotene 0.045% lotion formulation was developed utilizing
polymeric emulsion technology allowing for more uniform
skin distribution and increased absorption of ingredients.10
This easily spreadable lotion formulation allows for a lower
effective tazarotene concentration, which when combined with
optimized delivery of active and hydrating ingredients, appears
to improve tolerability.10,11
Previous phase 3 pooled data have shown that tazarotene
0.045% lotion is efficacious and well tolerated.12 Subanalyses
by race, ethnicity, sex, and age have also shown consistent
results.13-15 Presented here are discrete age-by-sex analyses in
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female and male adults and adolescents to delve further into
the effects of age and sex on efficacy and safety of tazarotene
0.045% lotion.

MATERIALS AND METHODS
Study Design and Participants
Data were pooled from two identical multicenter, randomized,
double-blind, vehicle-controlled, parallel-group phase 3
studies (NCT03168321 and NCT03168334), the details of which
have been published previously.12 Briefly, eligible participants
were aged ≥9 years with moderate-to-severe acne (score of 3
or 4 on the Evaluator's Global Severity Score [EGSS], which
is rated on a scale of 0 to 4). Patients also had 20–50 facial
inflammatory lesions, 25–100 noninflammatory lesions, and ≤2
facial nodules at the screening visit. Patients were randomized
(1:1) to tazarotene 0.045% lotion or vehicle lotion, applied to the
face once daily for 12 weeks. CeraVe® hydrating cleanser and
moisturizing lotion (L’Oreal, NY) were provided as an option for
cleansing/moisturization.
Studies were conducted in accordance with the International
Conference on Harmonization, the Declaration of Helsinki,
Good Clinical Practice Guidelines, and local regulations. All
participants or their legal guardians provided written informed
consent; participants under the age of consent signed an assent.
Studies were approved by the relevant independent ethics
committee or institutional review board at each site.

L.J. Green, J.Q. Del Rosso, E.A. Tanghetti, E.Guenin

and percentage of participants achieving treatment success
at week 12. As significant skewness was observed for lesioncount changes, a nonparametric method was utilized in which
data were rank transformed prior to the analysis of covariance
(ANCOVA), with a factor of treatment and the respective baseline
lesion count as a covariate. For differences across tazarotenetreated age groups, ranked ANCOVAs with factor of age group
and baseline lesion counts as a covariate were used. Treatment
success was evaluated via logistic regression using Firth’s
Penalized Likelihood, with a factor of treatment group; between
group treatment success comparisons used age as a factor.
For all efficacy assessments, multiple imputation was used
to impute missing values using the method of Markov Chain
Monte Carlo. All statistical analyses were performed using SAS®
version 9.3 or later. Statistical significance for tazarotene 0.045%
versus vehicle and across age groups was based on two-tailed
tests of the null hypothesis resulting in P≤0.05.
Dosing compliance (defined as participants missing ≤5
consecutive days of dosing and applying 80–120% of expected
applications) and cutaneous safety/tolerability assessments
were summarized using descriptive statistics. AEs were recorded
and classified using the Medical Dictionary for Regulatory
Activities (MedDRA) terminology. Imputations were not made
for missing safety data.

RESULTS
Do Not Copy
Participant Demographics and Baseline Characteristics
PenaltiesAApply
total of 1,614 participants were randomized in the two phase

Efficacy Evaluation
Efficacy
assessments
comprised
investigator-assessed
inflammatory lesions, noninflammatory lesions, and treatment
success (defined as the proportion of participants achieving
≥2-grade reduction from baseline in EGSS and a score of 0
[clear] or 1 [almost clear]).

Safety Evaluation
Investigator assessments of cutaneous safety (scaling, erythema,
hypopigmentation, hyperpigmentation) were evaluated using
a 4-point scale (0=none; 1=mild; 2=moderate; and 3=severe).
Participant evaluations of tolerability (itching, burning, stinging)
were reported at all post-screening visits using the same 4-point
scale. Adverse events (AEs) were monitored throughout the
study.
Statistical Analysis
For this pooled post hoc analysis, participants were grouped by
sex and three age categories (13–19, 20–29, ≥30 years).The intentto-treat (ITT) population consisted of all randomized participants
provided with study drug. The safety population comprised all
randomized participants who used study drug at least once with
a minimum of 1 post-baseline evaluation. Analyses included
least-squares (LS) mean percent changes from baseline in
inflammatory and noninflammatory lesion counts by visit

3 studies.12 For this post hoc analysis, 1,013 females and 529
males were included in the ITT population; 983 females and 517
males comprised the safety population.
Baseline demographics and disease characteristics are
presented in Table 1. The largest age group for females was
20–29 years, whereas males was 13–19 years. Fewer participants
were in the oldest age group in both sexes. There was a higher
percentage of Black participants in the ≥30 age group for both
sexes. More males than females had severe disease at baseline
across all age groups. In females, compliance in every group
was ≥92%; tazarotene-treated males had lower compliance,
though it remained ≥80% (Table 1).
Efficacy
At week 12, large inflammatory lesion reductions were seen
across all tazarotene-treated age groups in females (-59.3%
to -61.0%) and males (-50.2% to -64.8%) (Figure 1). LS mean
percent reductions from baseline were significantly greater with
tazarotene 0.045% lotion versus vehicle in 13–19 and 20–29-yearold participants of either sex (P<0.05, all; Figure 1). Similar
numerical reductions were observed in the older ≥30-year female
age group versus younger females, which was supported by the
lack of a significant difference across tazarotene-treated female
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TABLE 1.
Participant Demographics, Baseline Characteristics, and Compliance (ITT Population, pooled)

Female
13–19y

Male

20–29y

≥30y

13–19y

20–29y

≥30y

TAZ
(n=192)

VEH
(n=199)

TAZ
(n=238)

VEH
(n=241)

TAZ
(n=72)

VEH
(n=71)

TAZ
(n=203)

VEH
(n=211)

TAZ
(n=44)

VEH
(n=54)

TAZ
(n=11)

VEH
(n=6)

16.1

16.1

23.9

23.9

35.4

36.0

15.8

15.9

22.7

22.6

35.3

33.3

White

157 (81.8)

146 (73.4)

171 (71.8)

167 (69.3)

35 (48.6)

41 (57.7)

168 (82.8)

175 (82.9)

30 (68.2)

46 (85.2)

3 (27.3)

1 (16.7)

Black

20 (10.4)

33 (16.6)

44 (18.5)

44 (18.3)

30 (41.7)

24 (33.8)

12 (5.9)

21 (10.0)

7 (15.9)

3 (5.6)

4 (36.4)

5 (83.3)

6 (3.1)

9 (4.5)

12 (5.0)

15 (6.2)

3 (4.2)

4 (5.6)

10 (4.9)

5 (2.4)

6 (13.6)

3 (5.6)

2 (18.2)

0

9 (4.7)

11 (5.5)

11 (4.6)

15 (6.2)

4 (5.6)

2 (2.8)

13 (6.4)

10 (4.7)

1 (2.3)

2 (3.7)

2 (18.2)

0

142 (74.0)

158 (79.4)

200 (84.0)

189 (78.4)

52 (72.2)

56 (78.9)

166 (81.8)

165 (78.2)

29 (65.9)

32 (59.3)

8 (72.7)

6 (100)

28

28.5

27.1

26.8

26.7

27.6

29.7

29.5

30.2

28.3

33.4

23.0

42.3

42.8

39.3

38.5

36.6

35.8

44.7

43.2

38.2

37.0

42.5

32.8

Age, mean, y
Race, n (%)

Asian
Other

a

Ethnicity, n (%)
Non-Hispanic/
Latino
Inflammatory
lesions, mean
Noninflammatory
lesions, mean

Evaluator’s Global Severity Score, n (%)
3 – Moderateb

175 (91.1)

183 (92.0)

217 (91.2)

229 (95.0)

69 (95.8)

64 (90.1)

179 (88.2)

183 (86.7)

38 (86.4)

45 (83.3)

9 (81.8)

6 (100)

Compliance, %

94.3

97.3

91.9

95.8

92.6

95.2

90.3

97.0

86.8

95.7

80.0

100

aAmerican Indian/Alaska Native, Native Hawaiian/Other Pacific Islander, and Other/Multiple.
b
All other participants had an EGSS 4 (severe).
ITT, intent-to-treat; TAZ, tazarotene 0.045% lotion; VEH, vehicle lotion.

age groups (P>0.05). However, there was a significant difference
across tazarotene-treated males (P<0.05).

20–29-year-old females (P<0.001, all; Figure 2). There was no

showed marked decreases in noninflammatory lesions at
week 12 (females: -55.4% to -60.0%; males: -51.3% to -61.0%;
Figure 2). Results indicated a significant difference between
tazarotene and vehicle in 13–19-year-olds in both sexes and in

observed.

Do Not significant
Copy treatment difference in males aged 20–29 (P=0.056).
No significant differences in noninflammatory lesion reductions
Penalties
Apply
across
tazarotene-treated female or male age groups were
As with inflammatory lesions, all tazarotene-treated
groups
Treatment success was higher with tazarotene (23.6–38.4%)
than vehicle (12.4–25.7%) in all age groups for both sexes. The

FIGURE 1. Inflammatory lesion reductions at week 12 (ITT population, pooled).
Male Age Groups

LS Mean Percent Change From Baseline

Female Age Groups
0%

13-19

20-29

n=192 n=199

n=238 n=241

≥30
n=72

n=71

0%

-10%

-10%

-20%

-20%

-30%

-30%

-40%

-40%

-70%

n=203 n=211

-49.7%

-59.3%

**

-61.0%

**

-60.2%-58.8%

-60%

***

n=11

-70%
Vehicle Lotion

-51.5%

***

n=6

-50.2%-51.6%

-64.8%

*

Tazarotene 0.045% Lotion

P<0.05; P<0.01; P<0.001 vs vehicle.
No significant difference across TAZ-treated female age groups (P>0.05); significant difference across TAZ-treated males (P<0.05).
ITT, intent-to-treat; LS, least-squares; TAZ, tazarotene 0.045% lotion.
**

n=54

-37.0%

-51.5%

-53.2%

Tazarotene 0.045% Lotion
*

≥30

20-29

n=44

-50%

-50%
-60%

13-19

Vehicle Lotion
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FIGURE 2. Noninflammatory lesion reductions at week 12 (ITT population, pooled).

LS Mean Percent Change From Baseline

Female Age Groups
0%

Male Age Groups
≥30

13-19

20-29

n=192 n=199

n=238 n=241

n=72

0%

n=71

-10%

-10%

-20%

-20%

-30%

-30%

-40%
-50%

-60%

-48.3%

***

***

n=44

n=54

n=11

n=6

-33.1%

-50%
-51.3%

-51.5%

***

-60%

-59.4%

-60.0%

-70%

-48.5%

≥30

20-29

n=203 n=211

-40%

-39.9%

-55.4%

13-19

-52.0%-53.7%

-61.0%

-70%

Tazarotene 0.045% Lotion

Vehicle Lotion

Tazarotene 0.045% Lotion

Vehicle Lotion

P<0.001 vs vehicle.
No significant differences across TAZ-treated female (P>0.05) or TAZ-treated male (P>0.05) age groups.
ITT, intent-to-treat; LS, least-squares; TAZ, tazarotene 0.045% lotion.
***

FIGURE 3. Treatment successa at week 12 (ITT population, pooled).
Female Age Groups

Percentage of Participants

100%

13-19

≥30

20-29

≥30

20-29

60%

**

38.4%

**

26.4%

0%

13-19

80%

60%

20%

100%
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80%

40%

Male Age Groups

36.4%

40%

25.7%

25.5%

n=192 n=199

n=238 n=241

Tazarotene 0.045% Lotion

n=72

n=71

Vehicle Lotion

31.8%

23.6%
20%

14.8%

*

34.1%

**

0%

n=203 n=211

21.4%

15.1%

12.4%

n=44

Tazarotene 0.045% Lotion

n=54

n=6

n=11

n=6

Vehicle Lotion

P<0.05 vs vehicle; **P<0.01 vs vehicle.
Defined as ≥2-grade reduction from baseline and rating of ‘clear’ or ‘almost clear’ on Evaluator’s Global Severity Score.
Significant difference across TAZ-treated female age groups (P<0.05); no significant difference across TAZ-treated males (P>0.05).
ITT, intent-to-treat; TAZ, tazarotene 0.045% lotion.

*

a

percentage of participants with treatment success at week 12
was significantly higher with tazarotene 0.045% lotion versus
vehicle in both sexes in the 13–19 and 20–29-year groups
(P<0.05, all; Figure 3). In the small number of ≥30-year-old
participants, there was no statistically significant difference
between treatments, though there was a numerically higher
success rate with tazarotene. There was a significant difference
in success rates across tazarotene-treated females (P<0.05), but
not across tazarotene-treated males (P>0.05).
Images depicting acne improvement in tazarotene-treated
females and males from all three age groups are shown in
Figure 4.

Safety
AEs and cutaneous safety and tolerability for the overall pooled
population have been reported.12 Most treatment-emergent
AEs (TEAEs) were of mild-to-moderate severity and generally
deemed unrelated to treatment. No serious AEs were considered
related to treatment by investigators.
No notable age-related patterns were found for safety outcomes.
TEAEs were similar between tazarotene- and vehicle-treated
males (Table 2). TEAE rates for tazarotene-treated females
were greater than vehicle-treated females in all age groups.
Discontinuation due to TEAEs was highest in the female 13–19
and 20–29 age groups. The most common treatment-related
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FIGURE 4. Acne improvements with tazarotene 0.045% lotion.
18-Year-Old Female

Baseline
EGSS=3

24-Year-Old Female

Week 12
EGSS=1

Baseline
EGSS=3

19-Year-Old Male

Baseline
EGSS=3

32-Year-Old Female

Week 12
EGSS=0

Baseline
EGSS=3

20-Year-Old Male

Week 12
EGSS=0

Baseline
EGSS=3

Week 12
EGSS=1

31-Year-Old Male

Week 12
EGSS=1

Baseline
EGSS=4

Week 12
EGSS=2

Individual results may vary.
EGSS, Evaluator’s Global Severity Score (0=clear, 1=almost clear, 2=mild, 3=moderate, 4=severe).

vehicle at week 12 (Figure 5). Erythema and hyperpigmentation
were the most common signs with either treatment. Less than
10% of tazarotene-treated participants in any age group had
hypopigmentation, burning, or stinging at baseline or week 12
(data not shown).

TEAEs, application site pain and dryness, were reported by a
greater percentage of tazarotene-treated females than males.
Cutaneous safety and tolerability assessments were generally
similar to baseline and comparable between tazarotene and

Do Not Copy
Penalties Apply

TABLE 2.

Treatment-Emergent Adverse Events Through Week 12 (Safety population, pooled)

Female
13–19y

n (%)

Male

20–29y

≥30y

13–19y

20–29y

≥30y

TAZ
(n=190)

VEH
(n=197)

TAZ
(n=228)

VEH
(n=231)

TAZ
(n=70)

VEH
(n=67)

TAZ
(n=201)

VEH
(n=208)

TAZ
(n=41)

VEH
(n=50)

TAZ
(n=11)

VEH
(n=6)

54 (28.4)

39 (19.8)

81 (35.5)

42 (18.2)

18 (25.7)

11 (16.4)

39 (19.4)

38 (18.3)

8 (19.5)

12 (24.0)

1 (9.1)

1 (16.7)

7 (3.7)

0

10 (4.4)

4 (1.7)

1 (1.4)

0

2 (1.0)

0

1 (2.4)

0

0

0

Mild

31 (16.3)

22 (11.2)

51 (22.4)

20 (8.7)

15 (21.4)

3 (4.5)

26 (12.9)

25 (12.0)

5 (12.2)

8 (16.0)

0

1 (16.7)

Moderate

21 (11.1)

17 (8.6)

24 (10.5)

19 (8.2)

3 (4.3)

8 (11.9)

11 (5.5)

12 (5.8)

3 (7.3)

4 (8.0)

1 (9.1)

0

2 (1.1)

0

6 (2.6)

3 (1.3)

0

0

2 (1.0)

1 (0.5)

0

0

0

0

Any TEAE
Discontinuations
due to TEAEsa
Severity of TEAEs

Severe

Relationship to Study Drug
Related

28 (14.7)

2 (1.0)

37 (16.2)

5 (2.2)

9 (12.9)

1 (1.5)

10 (5.0)

0

1 (2.4)

0

0

1 (16.7)

Unrelated

26 (13.7)

37 (18.8)

44 (19.3)

37 (16.0)

9 (12.9)

10 (14.9)

29 (14.4)

38 (18.3)

7 (17.1)

12 (24.0)

1 (9.1)

0
0

Treatment-related TEAEsb
AS pain

13 (6.8)

1 (0.5)

15 (6.6)

1 (0.4)

5 (7.1)

0

6 (3.0)

0

1 (2.4)

0

0

AS dryness

8 (4.2)

0

15 (6.6)

1 (0.4)

2 (2.9)

0

2 (1.0)

0

0

0

0

0

AS erythema

8 (4.2)

0

4 (1.8)

0

0

0

2 (1.0)

0

0

0

0

0

AS exfoliation

5 (2.6)

0

9 (3.9)

0

1 (1.4)

0

1 (0.5)

0

0

0

0

0

AS pruritus

5 (2.6)

0

1 (0.4)

0

1 (1.4)

0

0

0

0

0

0

0

Discontinuing from study or study drug.
In ≥2% of participants in any treatment group and more frequent in TAZ than VEH.
AS, application site; TAZ, tazarotene 0.045% lotion; TEAE, treatment-emergent adverse event; VEH, vehicle lotion.

a

b

|

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

Search Issue

|

Cover

|

Next Page

613
Journal of Drugs in Dermatology
June 2021 • Volume 20 • Issue 6

L.J. Green, J.Q. Del Rosso, E.A. Tanghetti, E.Guenin

FIGURE 5. Cutaneous safety and tolerability at baseline and week 12 (safety population, pooled).
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DISCUSSION
As previously published, tazarotene 0.045% lotion is safe
and efficacious for the treatment of moderate-to-severe acne
across age, sex, race, and ethnicity categories.12-15 However,
given the unique potential challenges in treating some adults
with acne—such as dry and sensitive skin, and erythema and
hyper-/hypopigmentation in menopausal females1,16—the
safety and tolerability of tazarotene 0.045% lotion in older
populations is of particular interest. In previous pooled analyses
comparing females and males, potential age-related differences
in tolerability between the sexes were noted, as tazarotenetreated males had lower TEAE rates than females (19.0% vs
30.8%) but were also younger (mean: 17.6 vs 22.0 years).14 In
this more detailed age-by-sex analysis, lower TEAE rates were
seen in all tazarotene-treated male groups versus age-matched
females, indicating that age is not the sole factor for the higher
rates. Overall, discontinuations due to TEAEs were extremely
low across age groups and sexes. This may be a result of the
lower tazarotene dose and/or the hydrating and moisturizing
properties of the polymeric lotion formulation.
In terms of cutaneous safety and tolerability, fewer participants
in general had signs and symptoms at week 12 versus
baseline. While a greater percentage of the older (20–29 and
≥30-year-old) females had baseline hyperpigmentation than
the youngest females, this percentage decreased by week 12
in the tazarotene-treated 13–19 and 20–29 age groups; of note,
there was no change in the ≥30-year-old females. This may
be due to the ≥30-year group having slightly higher rates of
moderate/severe hyperpigmentation at baseline and/or having
a higher percentage of Black participants (self-identified; 41.7%
[≥30] vs 10.4% [13–19] and 18.5% [20–29]). This racial difference
in the oldest female group is notable, as patients with skin of
color are more likely to experience hyperpigmentation and full
resolution can take months or even years.17 However, previous
post hoc analyses from these pooled phase 3 studies of tazarotene
0.045% lotion have demonstrated that in self-identified Black
participants, incidence and severity of hyperpigmentation
decreased, indicating this formulation is efficacious in reducing
hyperpigmentation over 12 weeks in this population.13
Furthermore, other studies have demonstrated the efficacy of
topical tazarotene in reducing acne-induced hyperpigmentation;
for example, significant reductions versus vehicle were seen
as early as week 10 in one study,18 and 25% of participants
achieved complete resolution at week 16 in another.7 In light of
the American Association of Dermatology’s identification of the
knowledge gap in treatment of acne in persons of color,8 it would
be of value to determine if the trend of a higher percentage of
Black participants in the ≥30-year group in the present analysis
is borne out in studies with larger populations of older patients
over a longer treatment period. Furthermore, adult acne in
general is a more widely acknowledged problem, especially
in women,3 and additional studies in older patients could
be beneficial.

L.J. Green, J.Q. Del Rosso, E.A. Tanghetti, E.Guenin

Regarding efficacy, tazarotene-treated females and males of all
age groups in this study had marked reductions in inflammatory
and noninflammatory lesions (ranging from -50.2% to -64.8%)
and 23.6% to 38.4% achieved treatment success. In the
adolescents, significant differences between tazarotene 0.045%
lotion and vehicle were observed for all 3 efficacy measures,
regardless of sex. Interestingly, the adolescent male group had
the lowest response to vehicle, which may be due to their high
level of sebum production—ameliorating the need for adjunctive
moisturization—and their more severe acne at baseline than
age-matched females; however, tazarotene 0.045% lotion was
still effective.
Adult females, on the other hand, had greater lesion reductions
with vehicle than adolescent females. This is similar to what
was seen in a sex-by-age group post hoc analysis of tretinoin
0.05% lotion and its vehicle, which use the same polymeric
emulsion technology as tazarotene 0.045% lotion.19 As such, the
improved vehicle response in older females may be attributable
to the reduced sebum production that occurs in older women,
is
necessitating
more
moisturization/hydration,1 which
provided by the polymeric emulsion lotion formulation. In
20–29-year-old tazarotene-treated females and males, nearly
all efficacy measures showed significant improvement versus
vehicle, though noninflammatory lesion reduction was not
significant in males (P=0.056). Given the small sample size in
the two older male groups and female participants ≥30 years,
it is hard to draw statistical conclusions between tazarotene
and vehicle. However, tazarotene-treated females in the
oldest age group (ranging in age from 30 to 54 years) had
numerical improvements in inflammatory/noninflammatory
lesion counts and rates of treatment success that were nearly
identical to those seen in the 20–29 year age group; this is
notable given that perimenopausal/menopausal females are
more likely to have inflammatory acne, which can be more
resistant to treatment.16 Overall, this hydrating polymeric lotion
formulation of tazarotene was efficacious in adult females with
moderate-to-severe acne.
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The present analyses have several limitations. The pooled
phase 3 studies were not powered to compare outcomes in
participants by age and sex. As such, statistical results from the
small populations evaluated here, particularly the females and
males ≥30 years, are exploratory as smaller populations can
result in greater data variability. Additionally, as these studies
were designed to evaluate 12 weeks of treatment in participants
with moderate-to-severe acne, the generalizability of these
results is limited. Nevertheless, there are minimal age-bysex data available for acne treatments, and the results herein
support the efficacy of tazarotene 0.045% lotion in females and
males of all ages.
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CONCLUSION
Results from this pooled post hoc analysis from two identical
phase 3 studies demonstrate that tazarotene 0.045% lotion
was safe and efficacious in females and males with moderateto-severe acne across all age groups, including adult females
(≥20 years of age) who comprised over half of the participants
in the phase 3 studies. Overall AE rates were low, with favorable
tolerability in all groups. Together, these data demonstrate this
hydrating tazarotene polymeric emulsion lotion formulation is
an efficacious and well tolerated treatment for acne in females
and males across all age groups.
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For the treatment of moderate to severe hidradenitis suppurativa (HS) in patients 12 years of age and older

HUMIRA is the only
FDA-approved treatment
for your HS patients1-3
Results Your HS Patients Can See
MODERATE/STAGE II
Actual HUMIRA-treated patient achieving HiSCR
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Before

After
Photos courtesy of Dr. Marc Bourcier

HiSCR is at least a 50% reduction in total abscess and inflammatory nodule count, with no increase in abscesses
and draining fistulas relative to baseline1

Indication1
Hidradenitis Suppurativa: HUMIRA is indicated for the treatment of moderate to severe hidradenitis suppurativa
in patients 12 years of age and older.

Safety Considerations1
Serious Infections: Patients treated with HUMIRA are at increased risk for developing serious infections
that may lead to hospitalization or death. These infections include active tuberculosis (TB), reactivation
of latent TB, invasive fungal infections, and bacterial, viral, and other infections due to opportunistic
pathogens. Most patients who developed these infections were taking concomitant immunosuppressants
such as methotrexate or corticosteroids.
Malignancies: Lymphoma, including a rare type of T-cell lymphoma, and other malignancies, some fatal,
have been reported in patients treated with TNF blockers, including HUMIRA.
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Clinically Meaningful Improvement (HiSCR) at Week 12

42%

59%

• In the PIONEER clinical trials,
(PIONEER I) and
(PIONEER II) of
HUMIRA-treated adult patients achieved HiSCR at Week 12 (primary endpoint),
vs 26% and 28% on placebo, respectively 4

HUMIRA also has flare data available for HS
OCCURRENCE OF FLARE THROUGH 3 MONTHS 5
Pre-specified Other Secondary Endpoint in Period A

PIONEER I (N=307) and II (N=326) were 36-week,
randomized, double-blind, placebo-controlled clinical
trials in adult patients with moderate to severe HS on
HUMIRA 40-mg weekly (after initial doses).

88%

of patients on HUMIRA
experienced no flares

65%

22% (of 100) patients who were withdrawn from
HUMIRA after 12 weeks experienced flare.1,4

control

PIONEER I control=placebo.
PIONEER II control=placebo +/- antibiotic.
HUMIRA-treated patients
n=316 for HUMIRA EW

Control patients
n=317 for control
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Integrated analysis of PIONEER I and PIONEER II through 12 weeks
Flare: ≥25% increase in AN count and an absolute increase of ≥2 relative to baseline1,5

DATA LIMITATIONS
• Since PIONEER I did not reach statistical significance at the first key secondary endpoint, all endpoints
in this integrated analysis cannot be regarded as statistically significant 4,5

Safety Considerations1 (cont’d)
Other Serious Adverse Reactions: Patients treated with HUMIRA also may be at risk for other serious adverse
reactions, including anaphylaxis, hepatitis B virus reactivation, demyelinating disease, cytopenias, pancytopenia,
heart failure, and a lupus-like syndrome.
Please see additional Important Safety Information, including
BOXED WARNING on Serious Infections and Malignancy, on
the third page of this advertisement.
Please see Brief Summary of full Prescribing Information on the
pages following this advertisement.
To learn more, please go to

ResultsforHS.com
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IMPORTANT SAFETY INFORMATION for HUMIRA® (adalimumab)1
SERIOUS INFECTIONS
Patients treated with HUMIRA are at increased risk for developing
serious infections that may lead to hospitalization or death. Most
patients who developed these infections were taking concomitant
immunosuppressants such as methotrexate or corticosteroids.
Discontinue HUMIRA if a patient develops a serious infection or sepsis.
Reported infections include:
• Active tuberculosis (TB), including reactivation of latent TB.
Patients with TB have frequently presented with disseminated or
extrapulmonary disease. Test patients for latent TB before HUMIRA
use and during therapy. Initiate treatment for latent TB prior to
HUMIRA use.
• Invasive fungal infections, including histoplasmosis,
coccidioidomycosis, candidiasis, aspergillosis, blastomycosis, and
pneumocystosis. Patients with histoplasmosis or other invasive
fungal infections may present with disseminated, rather than
localized, disease. Antigen and antibody testing for histoplasmosis
may be negative in some patients with active infection. Consider
empiric anti-fungal therapy in patients at risk for invasive fungal
infections who develop severe systemic illness.
• Bacterial, viral, and other infections due to opportunistic
pathogens, including Legionella and Listeria.
Carefully consider the risks and benefits of treatment with HUMIRA prior
to initiating therapy in patients: 1. with chronic or recurrent infection,
2. who have been exposed to TB, 3. with a history of opportunistic
infection, 4. who resided in or traveled in regions where mycoses are
endemic, 5. with underlying conditions that may predispose them to
infection. Monitor patients closely for the development of signs and
symptoms of infection during and after treatment with HUMIRA,
including the possible development of TB in patients who tested negative
for latent TB infection prior to initiating therapy.
• Do not start HUMIRA during an active infection, including localized infections.
• Patients older than 65 years, patients with co-morbid conditions, and/or patients
taking concomitant immunosuppressants may be at greater risk of infection.
• If an infection develops, monitor carefully and initiate appropriate therapy.
• Drug interactions with biologic products: A higher rate of serious infections has
been observed in RA patients treated with rituximab who received subsequent
treatment with a TNF blocker. An increased risk of serious infections has been
seen with the combination of TNF blockers with anakinra or abatacept, with no
demonstrated added benefit in patients with RA. Concomitant administration of
HUMIRA with other biologic DMARDs (e.g., anakinra or abatacept) or other TNF
blockers is not recommended based on the possible increased risk for infections
and other potential pharmacological interactions.
MALIGNANCY
Lymphoma and other malignancies, some fatal, have been reported in
children and adolescent patients treated with TNF blockers, including
HUMIRA. Postmarketing cases of hepatosplenic T-cell lymphoma
(HSTCL), a rare type of T-cell lymphoma, have been reported in patients
treated with TNF blockers, including HUMIRA. These cases have had
a very aggressive disease course and have been fatal. The majority
of reported TNF blocker cases have occurred in patients with Crohn’s
disease or ulcerative colitis and the majority were in adolescent and
young adult males. Almost all of these patients had received treatment
with azathioprine or 6-mercaptopurine concomitantly with a TNF
blocker at or prior to diagnosis. It is uncertain whether the occurrence
of HSTCL is related to use of a TNF blocker or a TNF blocker in
combination with these other immunosuppressants.
• Consider the risks and benefits of HUMIRA treatment prior to initiating or
continuing therapy in a patient with known malignancy.
• In clinical trials, more cases of malignancies were observed among
HUMIRA-treated patients compared to control patients.
• Non-melanoma skin cancer (NMSC) was reported during clinical trials
for HUMIRA-treated patients. Examine all patients, particularly those with a
history of prolonged immunosuppressant or PUVA therapy, for the presence
of NMSC prior to and during treatment with HUMIRA.
• In HUMIRA clinical trials, there was an approximate 3-fold higher rate
of lymphoma than expected in the general U.S. population. Patients with
chronic inflammatory diseases, particularly those with highly active
disease and/or chronic exposure to immunosuppressant therapies, may
be at higher risk of lymphoma than the general population, even in the
absence of TNF blockers.

• Postmarketing cases of acute and chronic leukemia were reported
with TNF blocker use. Approximately half of the postmarketing cases
of malignancies in children, adolescents, and young adults receiving
TNF blockers were lymphomas; other cases included rare malignancies
associated with immunosuppression and malignancies not usually
observed in children and adolescents.
HYPERSENSITIVITY
• Anaphylaxis and angioneurotic edema have been reported following
HUMIRA administration. If a serious allergic reaction occurs, stop HUMIRA
and institute appropriate therapy.
HEPATITIS B VIRUS REACTIVATION
• Use of TNF blockers, including HUMIRA, may increase the risk of
reactivation of hepatitis B virus (HBV) in patients who are chronic carriers.
Some cases have been fatal.
• Evaluate patients at risk for HBV infection for prior evidence of HBV
infection before initiating TNF blocker therapy.
• Exercise caution in patients who are carriers of HBV and monitor them
during and after HUMIRA treatment.
• Discontinue HUMIRA and begin antiviral therapy in patients who develop HBV
reactivation. Exercise caution when resuming HUMIRA after HBV treatment.
NEUROLOGIC REACTIONS
• TNF blockers, including HUMIRA, have been associated with rare cases
of new onset or exacerbation of central nervous system and peripheral
demyelinating diseases, including multiple sclerosis, optic neuritis, and
Guillain-Barré syndrome.
• Exercise caution when considering HUMIRA for patients with these
disorders; discontinuation of HUMIRA should be considered if any of these
disorders develop.
• There is a known association between intermediate uveitis and central
demyelinating disorders.
HEMATOLOGIC REACTIONS
• Rare reports of pancytopenia, including aplastic anemia, have been
reported with TNF blockers. Medically significant cytopenia has been
infrequently reported with HUMIRA.
• Consider stopping HUMIRA if significant hematologic abnormalities occur.
CONGESTIVE HEART FAILURE
• Worsening and new onset congestive heart failure (CHF) has been
reported with TNF blockers. Cases of worsening CHF have been observed
with HUMIRA; exercise caution and monitor carefully.
AUTOIMMUNITY
• Treatment with HUMIRA may result in the formation of autoantibodies
and, rarely, in development of a lupus-like syndrome. Discontinue
treatment if symptoms of a lupus-like syndrome develop.
IMMUNIZATIONS
• Patients on HUMIRA should not receive live vaccines.
• Pediatric patients, if possible, should be brought up to date with all
immunizations before initiating HUMIRA therapy.
• Adalimumab is actively transferred across the placenta during the third
trimester of pregnancy and may affect immune response in the
in utero exposed infant. The safety of administering live or live-attenuated
vaccines in infants exposed to HUMIRA in utero is unknown. Risks and
benefits should be considered prior to vaccinating (live or live-attenuated)
exposed infants.
ADVERSE REACTIONS
• The most common adverse reactions in HUMIRA clinical trials (>10%) were:
infections (e.g., upper respiratory, sinusitis), injection site reactions,
headache, and rash.
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HUMIRA® (adalimumab) Injection, for subcutaneous use
WARNING: SERIOUS INFECTIONS AND MALIGNANCY
SERIOUS INFECTIONS
Patients treated with HUMIRA are at increased risk for developing
serious infections that may lead to hospitalization or death [see
Warnings and Precautions]. Most patients who developed these
infections were taking concomitant immunosuppressants such as
methotrexate or corticosteroids.
Discontinue HUMIRA if a patient develops a serious infection or
sepsis.
Reported infections include:
• Active tuberculosis (TB), including reactivation of latent TB.
Patients with TB have frequently presented with disseminated
or extrapulmonary disease. Test patients for latent TB before
HUMIRA use and during therapy. Initiate treatment for latent TB
prior to HUMIRA use.
• Invasive fungal infections, including histoplasmosis,
coccidioidomycosis, candidiasis, aspergillosis, blastomycosis,
and pneumocystosis. Patients with histoplasmosis or other
invasive fungal infections may present with disseminated,
rather than localized, disease. Antigen and antibody testing for
histoplasmosis may be negative in some patients with active
infection. Consider empiric anti-fungal therapy in patients at
risk for invasive fungal infections who develop severe systemic
illness.
• Bacterial, viral and other infections due to opportunistic
pathogens, including Legionella and Listeria.
Carefully consider the risks and benefits of treatment with HUMIRA
prior to initiating therapy in patients with chronic or recurrent
infection.
Monitor patients closely for the development of signs and symptoms
of infection during and after treatment with HUMIRA, including the
possible development of TB in patients who tested negative for
latent TB infection prior to initiating therapy [see Warnings and
Precautions and Adverse Reactions].
MALIGNANCY
Lymphoma and other malignancies, some fatal, have been reported
in children and adolescent patients treated with TNF blockers
including HUMIRA [see Warnings and Precautions]. Post-marketing
cases of hepatosplenic T-cell lymphoma (HSTCL), a rare type of
T-cell lymphoma, have been reported in patients treated with TNF
blockers including HUMIRA. These cases have had a very aggressive
disease course and have been fatal. The majority of reported TNF
blocker cases have occurred in patients with Crohn’s disease or
ulcerative colitis and the majority were in adolescent and young
adult males. Almost all these patients had received treatment with
azathioprine or 6-mercaptopurine (6–MP) concomitantly with a
TNF blocker at or prior to diagnosis. It is uncertain whether the
occurrence of HSTCL is related to use of a TNF blocker or a TNF
blocker in combination with these other immunosuppressants [see
Warnings and Precautions].
INDICATIONS AND USAGE
Rheumatoid Arthritis
HUMIRA is indicated for reducing signs and symptoms, inducing major
clinical response, inhibiting the progression of structural damage, and
improving physical function in adult patients with moderately to severely
active rheumatoid arthritis. HUMIRA can be used alone or in combination
with methotrexate or other non-biologic disease-modifying anti-rheumatic
drugs (DMARDs).
Juvenile Idiopathic Arthritis
HUMIRA is indicated for reducing signs and symptoms of moderately
to severely active polyarticular juvenile idiopathic arthritis in patients 2
years of age and older. HUMIRA can be used alone or in combination with
methotrexate.
Psoriatic Arthritis
HUMIRA is indicated for reducing signs and symptoms, inhibiting the
progression of structural damage, and improving physical function in adult
patients with active psoriatic arthritis. HUMIRA can be used alone or in
combination with non-biologic DMARDs.
Ankylosing Spondylitis
HUMIRA is indicated for reducing signs and symptoms in adult patients with
active ankylosing spondylitis.
Crohn’s Disease
HUMIRA is indicated for the treatment of moderately to severely active
Crohn’s disease in adults and pediatric patients 6 years of age and older.
Ulcerative Colitis
HUMIRA is indicated for the treatment of moderately to severely active
ulcerative colitis in adults and pediatric patients 5 years of age and older.
Limitations of Use
The effectiveness of HUMIRA has not been established in patients who have
lost response to or were intolerant to TNF blockers.
Plaque Psoriasis
HUMIRA is indicated for the treatment of adult patients with moderate to
severe chronic plaque psoriasis who are candidates for systemic therapy
or phototherapy, and when other systemic therapies are medically less
appropriate. HUMIRA should only be administered to patients who will be
closely monitored and have regular follow-up visits with a physician [see
Warnings and Precautions].
Hidradenitis Suppurativa
HUMIRA is indicated for the treatment of moderate to severe hidradenitis
suppurativa in patients 12 years of age and older.
Uveitis
HUMIRA is indicated for the treatment of non-infectious intermediate,
posterior, and panuveitis in adults and pediatric patients 2 years of age
and older.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Serious Infections
Patients treated with HUMIRA are at increased risk for developing
serious infections involving various organ systems and sites that
may lead to hospitalization or death. Opportunistic infections due
to bacterial, mycobacterial, invasive fungal, viral, parasitic, or other
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opportunistic pathogens including aspergillosis, blastomycosis,
candidiasis, coccidioidomycosis, histoplasmosis, legionellosis, listeriosis,
pneumocystosis and tuberculosis have been reported with TNF blockers.
Patients have frequently presented with disseminated rather than localized
disease.
The concomitant use of a TNF blocker and abatacept or anakinra was
associated with a higher risk of serious infections in patients with
rheumatoid arthritis (RA); therefore, the concomitant use of HUMIRA and
these biologic products is not recommended in the treatment of patients
with RA [see Warnings and Precautions and Drug Interactions].
Treatment with HUMIRA should not be initiated in patients with an active
infection, including localized infections. Patients 65 years of age and older,
patients with co-morbid conditions and/or patients taking concomitant
immunosuppressants (such as corticosteroids or methotrexate), may be at
greater risk of infection. Consider the risks and benefits of treatment prior to
initiating therapy in patients:
• with chronic or recurrent infection;
• who have been exposed to tuberculosis;
• with a history of an opportunistic infection;
• who have resided or traveled in areas of endemic tuberculosis or
endemic mycoses, such as histoplasmosis, coccidioidomycosis, or
blastomycosis; or
• with underlying conditions that may predispose them to infection.
Tuberculosis
Cases of reactivation of tuberculosis and new onset tuberculosis infections
have been reported in patients receiving HUMIRA, including patients who
have previously received treatment for latent or active tuberculosis. Reports
included cases of pulmonary and extrapulmonary (i.e., disseminated)
tuberculosis. Evaluate patients for tuberculosis risk factors and test for
latent infection prior to initiating HUMIRA and periodically during therapy.
Treatment of latent tuberculosis infection prior to therapy with TNF blocking
agents has been shown to reduce the risk of tuberculosis reactivation during
therapy. Prior to initiating HUMIRA, assess if treatment for latent tuberculosis
is needed; and consider an induration of ≥ 5 mm a positive tuberculin skin
test result, even for patients previously vaccinated with Bacille
Calmette-Guerin (BCG).
Consider anti-tuberculosis therapy prior to initiation of HUMIRA in patients
with a past history of latent or active tuberculosis in whom an adequate
course of treatment cannot be confirmed, and for patients with a negative
test for latent tuberculosis but having risk factors for tuberculosis infection.
Despite prophylactic treatment for tuberculosis, cases of reactivated
tuberculosis have occurred in patients treated with HUMIRA. Consultation
with a physician with expertise in the treatment of tuberculosis is
recommended to aid in the decision whether initiating anti-tuberculosis
therapy is appropriate for an individual patient.
Strongly consider tuberculosis in the differential diagnosis in patients who
develop a new infection during HUMIRA treatment, especially in patients
who have previously or recently traveled to countries with a high prevalence
of tuberculosis, or who have had close contact with a person with active
tuberculosis.
Monitoring
Closely monitor patients for the development of signs and symptoms
of infection during and after treatment with HUMIRA, including the
development of tuberculosis in patients who tested negative for latent
tuberculosis infection prior to initiating therapy. Tests for latent tuberculosis
infection may also be falsely negative while on therapy with HUMIRA.
Discontinue HUMIRA if a patient develops a serious infection or sepsis. For
a patient who develops a new infection during treatment with HUMIRA,
closely monitor them, perform a prompt and complete diagnostic workup
appropriate for an immunocompromised patient, and initiate appropriate
antimicrobial therapy.
Invasive Fungal Infections
If patients develop a serious systemic illness and they reside or travel in
regions where mycoses are endemic, consider invasive fungal infection in
the differential diagnosis. Antigen and antibody testing for histoplasmosis
may be negative in some patients with active infection. Consider appropriate
empiric antifungal therapy, taking into account both the risk for severe
fungal infection and the risks of antifungal therapy, while a diagnostic
workup is being performed. To aid in the management of such patients,
consider consultation with a physician with expertise in the diagnosis and
treatment of invasive fungal infections.
Malignancies
Consider the risks and benefits of TNF-blocker treatment including HUMIRA
prior to initiating therapy in patients with a known malignancy other
than a successfully treated non-melanoma skin cancer (NMSC) or when
considering continuing a TNF blocker in patients who develop a malignancy.
Malignancies in Adults
In the controlled portions of clinical trials of some TNF-blockers, including
HUMIRA, more cases of malignancies have been observed among
TNF-blocker-treated adult patients compared to control-treated adult
patients. During the controlled portions of 39 global HUMIRA clinical
trials in adult patients with rheumatoid arthritis (RA), psoriatic arthritis
(PsA), ankylosing spondylitis (AS), Crohn’s disease (CD), ulcerative colitis
(UC), plaque psoriasis (Ps), hidradenitis suppurativa (HS) and uveitis (UV),
malignancies, other than non-melanoma (basal cell and squamous cell)
skin cancer, were observed at a rate (95% confidence interval) of 0.7 (0.48,
1.03) per 100 patient-years among 7973 HUMIRA-treated patients versus a
rate of 0.7 (0.41, 1.17) per 100 patient-years among 4848 control-treated
patients (median duration of treatment of 4 months for HUMIRA-treated
patients and 4 months for control-treated patients). In 52 global controlled
and uncontrolled clinical trials of HUMIRA in adult patients with RA, PsA,
AS, CD, UC, Ps, HS and UV, the most frequently observed malignancies,
other than lymphoma and NMSC, were breast, colon, prostate, lung, and
melanoma. The malignancies in HUMIRA-treated patients in the controlled
and uncontrolled portions of the studies were similar in type and number
to what would be expected in the general U.S. population according to the
SEER database (adjusted for age, gender, and race).1
In controlled trials of other TNF blockers in adult patients at higher risk for
malignancies (i.e., patients with COPD with a significant smoking history
and cyclophosphamide-treated patients with Wegener’s granulomatosis), a
greater portion of malignancies occurred in the TNF blocker group compared
to the control group.
Non-Melanoma Skin Cancer
During the controlled portions of 39 global HUMIRA clinical trials in adult
patients with RA, PsA, AS, CD, UC, Ps, HS and UV, the rate (95% confidence
interval) of NMSC was 0.8 (0.52, 1.09) per 100 patient-years among
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HUMIRA-treated patients and 0.2 (0.10, 0.59) per 100 patient-years among
control-treated patients. Examine all patients, and in particular patients
with a medical history of prior prolonged immunosuppressant therapy or
psoriasis patients with a history of PUVA treatment for the presence of
NMSC prior to and during treatment with HUMIRA.
Lymphoma and Leukemia
In the controlled portions of clinical trials of all the TNF-blockers in adults,
more cases of lymphoma have been observed among TNF-blocker-treated
patients compared to control-treated patients. In the controlled portions
of 39 global HUMIRA clinical trials in adult patients with RA, PsA, AS, CD,
UC, Ps, HS and UV, 2 lymphomas occurred among 7973 HUMIRA-treated
patients versus 1 among 4848 control-treated patients. In 52 global
controlled and uncontrolled clinical trials of HUMIRA in adult patients with
RA, PsA, AS, CD, UC, Ps, HS and UV with a median duration of approximately
0.7 years, including 24,605 patients and over 40,215 patient-years of
HUMIRA, the observed rate of lymphomas was approximately 0.11 per
100 patient-years. This is approximately 3-fold higher than expected in the
general U.S. population according to the SEER database (adjusted for age,
gender, and race).1 Rates of lymphoma in clinical trials of HUMIRA cannot
be compared to rates of lymphoma in clinical trials of other TNF blockers
and may not predict the rates observed in a broader patient population.
Patients with RA and other chronic inflammatory diseases, particularly those
with highly active disease and/or chronic exposure to immunosuppressant
therapies, may be at a higher risk (up to several fold) than the general
population for the development of lymphoma, even in the absence of
TNF blockers. Post-marketing cases of acute and chronic leukemia
have been reported in association with TNF-blocker use in RA and other
indications. Even in the absence of TNF-blocker therapy, patients with RA
may be at a higher risk (approximately 2-fold) than the general population
for the development of leukemia.
Malignancies in Pediatric Patients and Young Adults
Malignancies, some fatal, have been reported among children, adolescents,
and young adults who received treatment with TNF-blockers (initiation of
therapy ≤ 18 years of age), of which HUMIRA is a member. Approximately
half the cases were lymphomas, including Hodgkin’s and non-Hodgkin’s
lymphoma. The other cases represented a variety of different malignancies
and included rare malignancies usually associated with immunosuppression
and malignancies that are not usually observed in children and adolescents.
The malignancies occurred after a median of 30 months of therapy
(range 1 to 84 months). Most of the patients were receiving concomitant
immunosuppressants. These cases were reported post-marketing and
are derived from a variety of sources including registries and spontaneous
postmarketing reports.
Postmarketing cases of hepatosplenic T-cell lymphoma (HSTCL), a rare
type of T-cell lymphoma, have been reported in patients treated with
TNF blockers including HUMIRA. These cases have had a very aggressive
disease course and have been fatal. The majority of reported TNF blocker
cases have occurred in patients with Crohn’s disease or ulcerative colitis
and the majority were in adolescent and young adult males. Almost all
of these patients had received treatment with the immunosuppressants
azathioprine or 6-mercaptopurine (6–MP) concomitantly with a TNF blocker
at or prior to diagnosis. It is uncertain whether the occurrence of HSTCL
is related to use of a TNF blocker or a TNF blocker in combination with
these other immunosuppressants. The potential risk with the combination
of azathioprine or 6-mercaptopurine and HUMIRA should be carefully
considered.
Hypersensitivity Reactions
Anaphylaxis and angioneurotic edema have been reported following HUMIRA
administration. If an anaphylactic or other serious allergic reaction occurs,
immediately discontinue administration of HUMIRA and institute appropriate
therapy. In clinical trials of HUMIRA, hypersensitivity reactions (e.g., rash,
anaphylactoid reaction, fixed drug reaction, non-specified drug reaction,
urticaria) have been observed.
Hepatitis B Virus Reactivation
Use of TNF blockers, including HUMIRA, may increase the risk of reactivation
of hepatitis B virus (HBV) in patients who are chronic carriers of this virus.
In some instances, HBV reactivation occurring in conjunction with TNF
blocker therapy has been fatal. The majority of these reports have occurred
in patients concomitantly receiving other medications that suppress the
immune system, which may also contribute to HBV reactivation. Evaluate
patients at risk for HBV infection for prior evidence of HBV infection before
initiating TNF blocker therapy. Exercise caution in prescribing TNF blockers
for patients identified as carriers of HBV. Adequate data are not available
on the safety or efficacy of treating patients who are carriers of HBV with
anti-viral therapy in conjunction with TNF blocker therapy to prevent HBV
reactivation. For patients who are carriers of HBV and require treatment
with TNF blockers, closely monitor such patients for clinical and laboratory
signs of active HBV infection throughout therapy and for several months
following termination of therapy. In patients who develop HBV reactivation,
stop HUMIRA and initiate effective anti-viral therapy with appropriate
supportive treatment. The safety of resuming TNF blocker therapy after HBV
reactivation is controlled is not known. Therefore, exercise caution when
considering resumption of HUMIRA therapy in this situation and monitor
patients closely.
Neurologic Reactions
Use of TNF blocking agents, including HUMIRA, has been associated with
rare cases of new onset or exacerbation of clinical symptoms and/or
radiographic evidence of central nervous system demyelinating disease,
including multiple sclerosis (MS) and optic neuritis, and peripheral
demyelinating disease, including Guillain-Barré syndrome. Exercise
caution in considering the use of HUMIRA in patients with preexisting or
recent-onset central or peripheral nervous system demyelinating disorders;
discontinuation of HUMIRA should be considered if any of these disorders
develop. There is a known association between intermediate uveitis and
central demyelinating disorders.
Hematological Reactions
Rare reports of pancytopenia including aplastic anemia have been
reported with TNF blocking agents. Adverse reactions of the hematologic
system, including medically significant cytopenia (e.g., thrombocytopenia,
leukopenia) have been infrequently reported with HUMIRA. The causal
relationship of these reports to HUMIRA remains unclear. Advise all patients
to seek immediate medical attention if they develop signs and symptoms
suggestive of blood dyscrasias or infection (e.g., persistent fever, bruising,
bleeding, pallor) while on HUMIRA. Consider discontinuation of HUMIRA
therapy in patients with confirmed significant hematologic abnormalities.
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Increased Risk of Infection when Used with Anakinra
Concurrent use of anakinra (an interleukin-1 antagonist) and another
TNF-blocker, was associated with a greater proportion of serious infections
and neutropenia and no added benefit compared with the TNF-blocker alone
in patients with RA. Therefore, the combination of HUMIRA and anakinra is
not recommended [see Drug Interactions].
Heart Failure
Cases of worsening congestive heart failure (CHF) and new onset CHF have
been reported with TNF blockers. Cases of worsening CHF have also been
observed with HUMIRA. HUMIRA has not been formally studied in patients
with CHF; however, in clinical trials of another TNF blocker, a higher rate of
serious CHF-related adverse reactions was observed. Exercise caution when
using HUMIRA in patients who have heart failure and monitor them carefully.
Autoimmunity
Treatment with HUMIRA may result in the formation of autoantibodies and,
rarely, in the development of a lupus-like syndrome. If a patient develops
symptoms suggestive of a lupus-like syndrome following treatment with
HUMIRA, discontinue treatment [see Adverse Reactions].
Immunizations
In a placebo-controlled clinical trial of patients with RA, no difference was
detected in anti-pneumococcal antibody response between HUMIRA and
placebo treatment groups when the pneumococcal polysaccharide vaccine
and influenza vaccine were administered concurrently with HUMIRA.
Similar proportions of patients developed protective levels of anti-influenza
antibodies between HUMIRA and placebo treatment groups; however,
titers in aggregate to influenza antigens were moderately lower in patients
receiving HUMIRA. The clinical significance of this is unknown. Patients
on HUMIRA may receive concurrent vaccinations, except for live vaccines.
No data are available on the secondary transmission of infection by live
vaccines in patients receiving HUMIRA.
It is recommended that pediatric patients, if possible, be brought up to date
with all immunizations in agreement with current immunization guidelines
prior to initiating HUMIRA therapy. Patients on HUMIRA may receive
concurrent vaccinations, except for live vaccines.
The safety of administering live or live-attenuated vaccines in infants
exposed to HUMIRA in utero is unknown. Risks and benefits should be
considered prior to vaccinating (live or live-attenuated) exposed infants [see
Use in Specific Populations].
Increased Risk of Infection When Used with Abatacept
In controlled trials, the concurrent administration of TNF-blockers and
abatacept was associated with a greater proportion of serious infections
than the use of a TNF-blocker alone; the combination therapy, compared
to the use of a TNF-blocker alone, has not demonstrated improved clinical
benefit in the treatment of RA. Therefore, the combination of abatacept
with TNF-blockers including HUMIRA is not recommended [see Drug
Interactions].
ADVERSE REACTIONS
The following clinically significant adverse reactions are described
elsewhere in the labeling:
• Serious Infections [see Warnings and Precautions]
• Malignancies [see Warnings and Precautions]
• Hypersensitivity Reactions [see Warnings and Precautions]
• Hepatitis B Virus Reactivation [see Warnings and Precautions]
• Neurologic Reactions [see Warnings and Precautions]
• Hematological Reactions [see Warnings and Precautions]
• Heart Failure [see Warnings and Precautions]
• Autoimmunity [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may not
reflect the rates observed in practice.
The most common adverse reaction with HUMIRA was injection site
reactions. In placebo-controlled trials, 20% of patients treated with HUMIRA
developed injection site reactions (erythema and/or itching, hemorrhage,
pain or swelling), compared to 14% of patients receiving placebo. Most
injection site reactions were described as mild and generally did not
necessitate drug discontinuation.
The proportion of patients who discontinued treatment due to adverse
reactions during the double-blind, placebo-controlled portion of studies
in patients with RA (i.e., Studies RA-I, RA-II, RA-III and RA-IV) was 7% for
patients taking HUMIRA and 4% for placebo-treated patients. The most
common adverse reactions leading to discontinuation of HUMIRA in these
RA studies were clinical flare reaction (0.7%), rash (0.3%) and pneumonia
(0.3%).
Infections
In the controlled portions of the 39 global HUMIRA clinical trials in adult
patients with RA, PsA, AS, CD, UC, Ps, HS and UV, the rate of serious
infections was 4.3 per 100 patient-years in 7973 HUMIRA-treated patients
versus a rate of 2.9 per 100 patient-years in 4848 control-treated patients.
Serious infections observed included pneumonia, septic arthritis, prosthetic
and post-surgical infections, erysipelas, cellulitis, diverticulitis, and
pyelonephritis [see Warnings and Precautions].
Tuberculosis and Opportunistic Infections
In 52 global controlled and uncontrolled clinical trials in RA, PsA, AS, CD,
UC, Ps, HS and UV that included 24,605 HUMIRA-treated patients, the rate
of reported active tuberculosis was 0.20 per 100 patient-years and the rate
of positive PPD conversion was 0.09 per 100 patient-years. In a subgroup
of 10,113 U.S. and Canadian HUMIRA-treated patients, the rate of reported
active TB was 0.05 per 100 patient-years and the rate of positive PPD
conversion was 0.07 per 100 patient-years. These trials included reports
of miliary, lymphatic, peritoneal, and pulmonary TB. Most of the TB cases
occurred within the first eight months after initiation of therapy and may
reflect recrudescence of latent disease. In these global clinical trials, cases
of serious opportunistic infections have been reported at an overall rate of
0.05 per 100 patient-years. Some cases of serious opportunistic infections
and TB have been fatal [see Warnings and Precautions].
Autoantibodies
In the rheumatoid arthritis controlled trials, 12% of patients treated with
HUMIRA and 7% of placebo-treated patients that had negative baseline ANA
titers developed positive titers at week 24. Two patients out of 3046 treated
with HUMIRA developed clinical signs suggestive of new-onset lupus-like
syndrome. The patients improved following discontinuation of therapy. No
patients developed lupus nephritis or central nervous system symptoms.
The impact of long-term treatment with HUMIRA on the development of
autoimmune diseases is unknown.
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Liver Enzyme Elevations
There have been reports of severe hepatic reactions including acute liver
failure in patients receiving TNF-blockers. In controlled Phase 3 trials of
HUMIRA (40 mg SC every other week) in patients with RA, PsA, and AS with
control period duration ranging from 4 to 104 weeks, ALT elevations
≥ 3 x ULN occurred in 3.5% of HUMIRA-treated patients and 1.5% of
control-treated patients. Since many of these patients in these trials were
also taking medications that cause liver enzyme elevations (e.g., NSAIDS,
MTX), the relationship between HUMIRA and the liver enzyme elevations
is not clear. In a controlled Phase 3 trial of HUMIRA in patients with
polyarticular JIA who were 4 to 17 years, ALT elevations ≥ 3 x ULN occurred
in 4.4% of HUMIRA-treated patients and 1.5% of control-treated patients
(ALT more common than AST); liver enzyme test elevations were more
frequent among those treated with the combination of HUMIRA and MTX
than those treated with HUMIRA alone. In general, these elevations did not
lead to discontinuation of HUMIRA treatment. No ALT elevations ≥ 3 x ULN
occurred in the open-label study of HUMIRA in patients with polyarticular JIA
who were 2 to <4 years.
In controlled Phase 3 trials of HUMIRA (initial doses of 160 mg and 80 mg, or
80 mg and 40 mg on Days 1 and 15, respectively, followed by 40 mg every
other week) in adult patients with Crohn’s Disease with a control period
duration ranging from 4 to 52 weeks, ALT elevations ≥ 3 x ULN occurred in
0.9% of HUMIRA-treated patients and 0.9% of control-treated patients. In
the Phase 3 trial of HUMIRA in pediatric patients with Crohn’s disease which
evaluated efficacy and safety of two body weight based maintenance dose
regimens following body weight based induction therapy up to 52 weeks of
treatment, ALT elevations ≥ 3 x ULN occurred in 2.6% (5/192) of patients,
of whom 4 were receiving concomitant immunosuppressants at baseline;
none of these patients discontinued due to abnormalities in ALT tests. In
controlled Phase 3 trials of HUMIRA (initial doses of 160 mg and 80 mg on
Days 1 and 15 respectively, followed by 40 mg every other week) in adult
patients with UC with control period duration ranging from 1 to 52 weeks,
ALT elevations ≥3 x ULN occurred in 1.5% of HUMIRA-treated patients and
1.0% of control-treated patients. In the controlled Phase 3 trial of HUMIRA
in patients with pediatric ulcerative colitis (N=93), which evaluated efficacy
and safety of a maintenance dose of 0.6 mg/kg (maximum of 40 mg) every
other week (N=31) and a maintenance dose of 0.6 mg/kg (maximum of
40 mg) every week (N=32), following body weight based induction doses of
2.4 mg/kg (maximum of 160 mg) at Week 0 and Week 1, and 1.2 mg/kg
(maximum of 80 mg) at Week 2 (N=63), or an induction dose of 2.4 mg/kg
(maximum of 160 mg) at Week 0, placebo at Week 1, and 1.2 mg/kg
(maximum of 80 mg) at Week 2 (N=30), ALT elevations ≥ 3 X ULN occurred
in 1.1% (1/93) of patients. In controlled Phase 3 trials of HUMIRA (initial
dose of 80 mg then 40 mg every other week) in patients with Ps with control
period duration ranging from 12 to 24 weeks, ALT elevations ≥ 3 x ULN
occurred in 1.8% of HUMIRA-treated patients and 1.8% of control-treated
patients. In controlled trials of HUMIRA (initial doses of 160 mg at Week
0 and 80 mg at Week 2, followed by 40 mg every week starting at Week
4), in subjects with HS with a control period duration ranging from 12 to
16 weeks, ALT elevations ≥ 3 x ULN occurred in 0.3% of HUMIRA-treated
subjects and 0.6% of control-treated subjects. In controlled trials of
HUMIRA (initial doses of 80 mg at Week 0 followed by 40 mg every other
week starting at Week 1) in adult patients with uveitis with an exposure of
165.4 PYs and 119.8 PYs in HUMIRA-treated and control-treated patients,
respectively, ALT elevations ≥ 3 x ULN occurred in 2.4% of HUMIRA-treated
patients and 2.4% of control-treated patients.
Other Adverse Reactions
Rheumatoid Arthritis Clinical Studies
The data described below reflect exposure to HUMIRA in 2468 patients,
including 2073 exposed for 6 months, 1497 exposed for greater than one
year and 1380 in adequate and well-controlled studies (Studies RA-I, RA-II,
RA-III, and RA-IV). HUMIRA was studied primarily in placebo-controlled
trials and in long-term follow up studies for up to 36 months duration.
The population had a mean age of 54 years, 77% were female, 91% were
Caucasian and had moderately to severely active rheumatoid arthritis. Most
patients received 40 mg HUMIRA every other week.
Table 1 summarizes reactions reported at a rate of at least 5% in patients
treated with HUMIRA 40 mg every other week compared to placebo and with
an incidence higher than placebo. In Study RA-III, the types and frequencies
of adverse reactions in the second year open-label extension were similar to
those observed in the one-year double-blind portion.
Table 1. Adverse Reactions Reported by ≥5% of Patients Treated
with HUMIRA During Placebo-Controlled Period of Pooled RA Studies
(Studies RA-I, RA-II, RA-III, and RA-IV)
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HUMIRA
Placebo
40 mg subcutaneous
Every Other Week
Adverse Reaction (Preferred Term)
Respiratory
Upper respiratory infection
Sinusitis
Flu syndrome
Gastrointestinal
Nausea
Abdominal pain
Laboratory Tests*
Laboratory test abnormal
Hypercholesterolemia
Hyperlipidemia
Hematuria
Alkaline phosphatase increased
Other
Headache
Rash
Accidental injury
Injection site reaction **
Back pain
Urinary tract infection

(N=705)

(N=690)

17%
11%
7%

13%
9%
6%

9%
7%

8%
4%

8%
6%
7%
5%
5%

7%
4%
5%
4%
3%

12%
12%
10%
8%
6%
8%

8%
6%
8%
1%
4%
5%

HUMIRA
Placebo
40 mg subcutaneous
Every Other Week
(N=705)

(N=690)

Adverse Reaction (Preferred Term)
Hypertension
5%
3%
* Laboratory test abnormalities were reported as adverse reactions in
European trials
** Does not include injection site erythema, itching, hemorrhage, pain
or swelling
Less Common Adverse Reactions in Rheumatoid Arthritis Clinical Studies
Other infrequent serious adverse reactions that do not appear in the
Warnings and Precautions or Adverse Reaction sections that occurred at an
incidence of less than 5% in HUMIRA-treated patients in RA studies were:
Body As A Whole: Pain in extremity, pelvic pain, surgery, thorax pain
Cardiovascular System: Arrhythmia, atrial fibrillation, chest pain, coronary
artery disorder, heart arrest, hypertensive encephalopathy, myocardial
infarct, palpitation, pericardial effusion, pericarditis, syncope, tachycardia
Digestive System: Cholecystitis, cholelithiasis, esophagitis, gastroenteritis,
gastrointestinal hemorrhage, hepatic necrosis, vomiting
Endocrine System: Parathyroid disorder
Hemic And Lymphatic System: Agranulocytosis, polycythemia
Metabolic And Nutritional Disorders: Dehydration, healing abnormal, ketosis,
paraproteinemia, peripheral edema
Musculo-Skeletal System: Arthritis, bone disorder, bone fracture (not
spontaneous), bone necrosis, joint disorder, muscle cramps, myasthenia,
pyogenic arthritis, synovitis, tendon disorder
Neoplasia: Adenoma
Nervous System: Confusion, paresthesia, subdural hematoma, tremor
Respiratory System: Asthma, bronchospasm, dyspnea, lung function
decreased, pleural effusion
Special Senses: Cataract
Thrombosis: Thrombosis leg
Urogenital System: Cystitis, kidney calculus, menstrual disorder
Juvenile Idiopathic Arthritis Clinical Studies
In general, the adverse reactions in the HUMIRA-treated patients in the
polyarticular juvenile idiopathic arthritis (JIA) trials (Studies JIA-I and JIA-II)
were similar in frequency and type to those seen in adult patients [see
Warnings and Precautions, Adverse Reactions]. Important findings and
differences from adults are discussed in the following paragraphs.
In Study JIA-I, HUMIRA was studied in 171 patients who were 4 to 17 years
of age, with polyarticular JIA. Severe adverse reactions reported in the study
included neutropenia, streptococcal pharyngitis, increased
aminotransferases, herpes zoster, myositis, metrorrhagia, and appendicitis.
Serious infections were observed in 4% of patients within approximately
2 years of initiation of treatment with HUMIRA and included cases of herpes
simplex, pneumonia, urinary tract infection, pharyngitis, and herpes zoster.
In Study JIA-I, 45% of patients experienced an infection while receiving
HUMIRA with or without concomitant MTX in the first 16 weeks of treatment.
The types of infections reported in HUMIRA-treated patients were generally
similar to those commonly seen in polyarticular JIA patients who are
not treated with TNF blockers. Upon initiation of treatment, the most
common adverse reactions occurring in this patient population treated with
HUMIRA were injection site pain and injection site reaction (19% and 16%,
respectively). A less commonly reported adverse event in patients receiving
HUMIRA was granuloma annulare which did not lead to discontinuation of
HUMIRA treatment.
In the first 48 weeks of treatment in Study JIA-I, non-serious hypersensitivity
reactions were seen in approximately 6% of patients and included primarily
localized allergic hypersensitivity reactions and allergic rash.
In Study JIA-I, 10% of patients treated with HUMIRA who had negative
baseline anti-dsDNA antibodies developed positive titers after 48 weeks of
treatment. No patient developed clinical signs of autoimmunity during the
clinical trial.
Approximately 15% of patients treated with HUMIRA developed
mild-to-moderate elevations of creatine phosphokinase (CPK) in Study JIA-I.
Elevations exceeding 5 times the upper limit of normal were observed in
several patients. CPK concentrations decreased or returned to normal in all
patients. Most patients were able to continue HUMIRA without interruption.
In Study JIA-II, HUMIRA was studied in 32 patients who were 2 to <4 years
of age or 4 years of age and older weighing <15 kg with polyarticular JIA.
The safety profile for this patient population was similar to the safety profile
seen in patients 4 to 17 years of age with polyarticular JIA.
In Study JIA-II, 78% of patients experienced an infection while receiving
HUMIRA. These included nasopharyngitis, bronchitis, upper respiratory tract
infection, otitis media, and were mostly mild to moderate in severity. Serious
infections were observed in 9% of patients receiving HUMIRA in the study
and included dental caries, rotavirus gastroenteritis, and varicella.
In Study JIA-II, non-serious allergic reactions were observed in 6% of
patients and included intermittent urticaria and rash, which were all mild
in severity.
Psoriatic Arthritis and Ankylosing Spondylitis Clinical Studies
HUMIRA has been studied in 395 patients with psoriatic arthritis (PsA) in two
placebo-controlled trials and in an open label study and in 393 patients with
ankylosing spondylitis (AS) in two placebo-controlled studies. The safety
profile for patients with PsA and AS treated with HUMIRA 40 mg every other
week was similar to the safety profile seen in patients with RA, HUMIRA
Studies RA-I through IV.
Crohn’s Disease Clinical Studies
Adults: The safety profile of HUMIRA in 1478 adult patients with Crohn’s
disease from four placebo-controlled and two open-label extension studies
was similar to the safety profile seen in patients with RA.
Pediatric Patients 6 Years to 17 Years: The safety profile of HUMIRA in
192 pediatric patients from one double-blind study (Study PCD-I) and one
open-label extension study was similar to the safety profile seen in adult
patients with Crohn’s disease.
During the 4-week open label induction phase of Study PCD-I, the most
common adverse reactions occurring in the pediatric population treated
with HUMIRA were injection site pain and injection site reaction (6% and
5%, respectively).
A total of 67% of children experienced an infection while receiving HUMIRA
in Study PCD-I. These included upper respiratory tract infection and
nasopharyngitis.
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A total of 5% of children experienced a serious infection while receiving
HUMIRA in Study PCD-I. These included viral infection, device related sepsis
(catheter), gastroenteritis, H1N1 influenza, and disseminated histoplasmosis.
In Study PCD-I, allergic reactions were observed in 5% of children which
were all non-serious and were primarily localized reactions.
Ulcerative Colitis Clinical Studies
Adults: The safety profile of HUMIRA in 1010 adult patients with ulcerative
colitis (UC) from two placebo-controlled studies and one open-label
extension study was similar to the safety profile seen in patients with RA.
Pediatric Patients 5 Years to 17 Years: The safety profile of HUMIRA in
93 pediatric patients with ulcerative colitis from one double-blind study and
one open-label extension study was similar to the safety profile seen in adult
patients with ulcerative colitis.
Plaque Psoriasis Clinical Studies
HUMIRA has been studied in 1696 subjects with plaque psoriasis (Ps) in
placebo-controlled and open-label extension studies. The safety profile for
subjects with Ps treated with HUMIRA was similar to the safety profile seen
in subjects with RA with the following exceptions. In the placebo-controlled
portions of the clinical trials in Ps subjects, HUMIRA-treated subjects had a
higher incidence of arthralgia when compared to controls (3% vs. 1%).
Hidradenitis Suppurativa Clinical Studies
HUMIRA has been studied in 727 subjects with hidradenitis suppurativa (HS)
in three placebo-controlled studies and one open-label extension study.
The safety profile for subjects with HS treated with HUMIRA weekly was
consistent with the known safety profile of HUMIRA.
Flare of HS, defined as ≥25% increase from baseline in abscesses and
inflammatory nodule counts and with a minimum of 2 additional lesions,
was documented in 22 (22%) of the 100 subjects who were withdrawn from
HUMIRA treatment following the primary efficacy timepoint in two studies.
Uveitis Clinical Studies
HUMIRA has been studied in 464 adult patients with uveitis (UV) in
placebo-controlled and open-label extension studies and in 90 pediatric
patients with uveitis (Study PUV-I). The safety profile for patients with
UV treated with HUMIRA was similar to the safety profile seen in patients
with RA.
Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The
detection of antibody formation is highly dependent on the sensitivity and
specificity of the assay. Additionally, the observed incidence of antibody
(including neutralizing antibody) positivity in an assay may be influenced
by several factors including assay methodology, sample handling, timing
of sample collection, concomitant medications, and underlying disease.
For these reasons, comparison of the incidence of antibodies in the studies
described below with the incidence of antibodies in other studies or to other
adalimumab products may be misleading.
There are two assays that have been used to measure anti-adalimumab
antibodies. With the ELISA, antibodies to adalimumab could be detected only
when serum adalimumab concentrations were < 2 mcg/mL. The ECL assay
can detect anti-adalimumab antibody titers independent of adalimumab
concentrations in the serum samples. The incidence of anti-adalimumab
antibody (AAA) development in patients treated with HUMIRA are presented
in Table 2.
Table 2: Anti-Adalimumab Antibody Development Determined by ELISA
and ECL Assay in Patients Treated with HUMIRA
Indications

Study
Duration

Rheumatoid Arthritisa 6 to 12
months
Juvenile 4 to 17 48
Idiopathic years of weeks
Arthritis ageb
(JIA)
2 to 4
24
years
weeks
of age
or ≥ 4
years of
age and
weighing
< 15 kg
48
Psoriatic Arthritisd
weekse
Ankylosing
24
Spondylitis
weeks
Adult Crohn’s
56
Disease
weeks
Pediatric Crohn’s
52
Disease
weeks
Adult Ulcerative
52
Colitis
weeks
Pediatric Ulcerative 52
Colitis
weeks
Plaque Psoriasisf
Up to 52
weeksg
Hidradenitis
36
Suppurativa
weeks
Non-infectious
52
Uveitis
weeks

Anti-Adalimumab
Antibody Incidence by
ELISA (n/N)

AntiAdalimumab
Antibody
Incidence by
ECL Assay
(n/N)

In all
patients
who
received
adalimumab

In patients
with serum
adalimumab
concentrations
< 2 mcg/mL

5%
(58/1062)
16%
(27/171)

NR

NA

NR

NA

7% (1/15)c

NR

NA

13%
NR
(24/178)
9% (16/185) NR

NA

3% (7/269)

8% (7/86)

NA

3% (6/182)

10% (6/58)

NA

NA

5% (19/360) 21% (19/92) NA
3% (3/100)

13% (3/23)

33%
(33/100)i
NA

8% (77/920) 21%
(77/372)
7% (30/461) 28%
61%
(58/207)h
(272/445)j
5% (12/249) 21% (12/57) 40%
(99/249)k

n: number of patients with anti-adalimumab antibody; NR: not reported;
NA: Not applicable (not performed)
a In patients receiving concomitant methotrexate (MTX), the incidence
of anti-adalimumab antibody was 1% compared to 12% with HUMIRA
monotherapy
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b In patients receiving concomitant MTX, the incidence of anti-adalimumab
antibody was 6% compared to 26% with HUMIRA monotherapy
c This patient received concomitant MTX
d In patients receiving concomitant MTX, the incidence of antibody
development was 7% compared to 1% in RA
e Subjects enrolled after completing 2 previous studies of 24 weeks or
12 weeks of treatments.
f In plaque psoriasis patients who were on HUMIRA monotherapy and
subsequently withdrawn from the treatment, the rate of antibodies to
adalimumab after retreatment was similar to the rate observed prior to
withdrawal
g One 12-week Phase 2 study and one 52-week Phase 3 study
h Among subjects in the 2 Phase 3 studies who stopped HUMIRA treatment
for up to 24 weeks and in whom adalimumab serum levels subsequently
declined to <2 mcg/mL (approximately 22% of total subjects studied)
i No apparent association between antibody development and safety was
observed. The association of antibody development and efficacy outcome
was not assessed due to limited number of subjects in each treatment group
stratified by anti-adalimumab antibody titer.
j No apparent association between antibody development and safety was
observed
k No correlation of antibody development to safety or efficacy outcomes
was observed

Rheumatoid Arthritis and Psoriatic Arthritis: Patients in Studies RA-I,
RA-II, and RA-III were tested at multiple time points for antibodies to
adalimumab using the ELISA during the 6- to 12-month period. No apparent
correlation of antibody development to adverse reactions was observed.
With monotherapy, patients receiving every other week dosing may
develop antibodies more frequently than those receiving weekly dosing. In
patients receiving the recommended dosage of 40 mg every other week as
monotherapy, the ACR 20 response was lower among antibody-positive
patients than among antibody-negative patients. The long-term
immunogenicity of HUMIRA is unknown.
Postmarketing Experience
The following adverse reactions have been identified during post-approval
use of HUMIRA. Because these reactions are reported voluntarily from a
population of uncertain size, it is not always possible to reliably estimate
their frequency or establish a causal relationship to HUMIRA exposure.
Gastrointestinal disorders: Diverticulitis, large bowel perforations including
perforations associated with diverticulitis and appendiceal perforations
associated with appendicitis, pancreatitis
General disorders and administration site conditions: Pyrexia
Hepato-biliary disorders: Liver failure, hepatitis
Immune system disorders: Sarcoidosis
Neoplasms benign, malignant and unspecified (including cysts and polyps):
Merkel Cell Carcinoma (neuroendocrine carcinoma of the skin)
Nervous system disorders: Demyelinating disorders (e.g., optic neuritis,
Guillain-Barré syndrome), cerebrovascular accident
Respiratory disorders: Interstitial lung disease, including pulmonary fibrosis,
pulmonary embolism
Skin reactions: Stevens Johnson Syndrome, cutaneous vasculitis, erythema
multiforme, new or worsening psoriasis (all sub-types including pustular and
palmoplantar), alopecia, lichenoid skin reaction
Vascular disorders: Systemic vasculitis, deep vein thrombosis
DRUG INTERACTIONS
Methotrexate
HUMIRA has been studied in rheumatoid arthritis (RA) patients taking
concomitant methotrexate (MTX). Although MTX reduced the apparent
adalimumab clearance, the data do not suggest the need for dose
adjustment of either HUMIRA or MTX.
Biological Products
In clinical studies in patients with RA, an increased risk of serious infections
has been observed with the combination of TNF blockers with anakinra or
abatacept, with no added benefit; therefore, use of HUMIRA with abatacept
or anakinra is not recommended in patients with RA [see Warnings and
Precautions]. A higher rate of serious infections has also been observed
in patients with RA treated with rituximab who received subsequent
treatment with a TNF blocker. There is insufficient information regarding the
concomitant use of HUMIRA and other biologic products for the treatment of
RA, PsA, AS, CD, UC, Ps, HS and UV. Concomitant administration of HUMIRA
with other biologic DMARDS (e.g., anakinra and abatacept) or other
TNF blockers is not recommended based upon the possible increased risk
for infections and other potential pharmacological interactions.
Live Vaccines
Avoid the use of live vaccines with HUMIRA [see Warnings and Precautions].
Cytochrome P450 Substrates
The formation of CYP450 enzymes may be suppressed by increased
concentrations of cytokines (e.g., TNFα, IL-6) during chronic inflammation.
It is possible for a molecule that antagonizes cytokine activity, such as
adalimumab, to influence the formation of CYP450 enzymes. Upon initiation
or discontinuation of HUMIRA in patients being treated with CYP450
substrates with a narrow therapeutic index, monitoring of the effect
(e.g., warfarin) or drug concentration (e.g., cyclosporine or theophylline) is
recommended and the individual dose of the drug product may be adjusted
as needed.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Available studies with use of adalimumab during pregnancy do not reliably
establish an association between adalimumab and major birth defects.
Clinical data are available from the Organization of Teratology Information
Specialists (OTIS)/MotherToBaby HUMIRA Pregnancy Registry in pregnant
women with rheumatoid arthritis (RA) or Crohn’s disease (CD). Registry
results showed a rate of 10% for major birth defects with first trimester
use of adalimumab in pregnant women with RA or CD and a rate of 7.5%
for major birth defects in the disease-matched comparison cohort. The
lack of pattern of major birth defects is reassuring and differences between
exposure groups may have impacted the occurrence of birth defects (see
Data).
Adalimumab is actively transferred across the placenta during the third
trimester of pregnancy and may affect immune response in the in-utero
exposed infant (see Clinical Considerations). In an embryo-fetal perinatal
development study conducted in cynomolgus monkeys, no fetal harm
or malformations were observed with intravenous administration of
adalimumab during organogenesis and later in gestation, at doses
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that produced exposures up to approximately 373 times the maximum
recommended human dose (MRHD) of 40 mg subcutaneous without
methotrexate (see Data).
The estimated background risk of major birth defects and miscarriage for
the indicated populations is unknown. All pregnancies have a background
risk of birth defect, loss, or other adverse outcomes. In the U.S. general
population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%,
respectively.
Clinical Considerations
Disease-associated maternal and embryo/fetal risk
Published data suggest that the risk of adverse pregnancy outcomes in
women with RA or inflammatory bowel disease (IBD) is associated with
increased disease activity. Adverse pregnancy outcomes include preterm
delivery (before 37 weeks of gestation), low birth weight (less than 2500 g)
infants, and small for gestational age at birth.
Fetal/Neonatal Adverse Reactions
Monoclonal antibodies are increasingly transported across the placenta
as pregnancy progresses, with the largest amount transferred during the
third trimester (see Data). Risks and benefits should be considered prior to
administering live or live-attenuated vaccines to infants exposed to HUMIRA
in utero [see Use in Specific Populations].
Data
Human Data
A prospective cohort pregnancy exposure registry conducted by
OTIS/MotherToBaby in the U.S. and Canada between 2004 and 2016
compared the risk of major birth defects in live-born infants of 221 women
(69 RA, 152 CD) treated with adalimumab during the first trimester and
106 women (74 RA, 32 CD) not treated with adalimumab.
The proportion of major birth defects among live-born infants in the
adalimumab-treated and untreated cohorts was 10% (8.7% RA, 10.5%
CD) and 7.5% (6.8% RA, 9.4% CD), respectively. The lack of pattern of
major birth defects is reassuring and differences between exposure groups
may have impacted the occurrence of birth defects. This study cannot
reliably establish whether there is an association between adalimumab and
major birth defects because of methodological limitations of the registry,
including small sample size, the voluntary nature of the study, and the
non-randomized design.
In an independent clinical study conducted in ten pregnant women with
IBD treated with HUMIRA, adalimumab concentrations were measured in
maternal serum as well as in cord blood (n=10) and infant serum (n=8) on
the day of birth. The last dose of HUMIRA was given between 1 and 56 days
prior to delivery. Adalimumab concentrations were 0.16-19.7 µg/mL
in cord blood, 4.28-17.7 µg/mL in infant serum, and 0-16.1 µg/mL in
maternal serum. In all but one case, the cord blood concentration of
adalimumab was higher than the maternal serum concentration, suggesting
adalimumab actively crosses the placenta. In addition, one infant had
serum concentrations at each of the following: 6 weeks (1.94 µg/mL),
7 weeks (1.31 µg/mL), 8 weeks (0.93 µg/mL), and 11 weeks (0.53 µg/mL),
suggesting adalimumab can be detected in the serum of infants exposed
in utero for at least 3 months from birth.
Animal Data
In an embryo-fetal perinatal development study, pregnant cynomolgus
monkeys received adalimumab from gestation days 20 to 97 at doses that
produced exposures up to 373 times that achieved with the MRHD without
methotrexate (on an AUC basis with maternal IV doses up to 100 mg/kg/week).
Adalimumab did not elicit harm to the fetuses or malformations.
Lactation
Risk Summary
Limited data from case reports in the published literature describe the
presence of adalimumab in human milk at infant doses of 0.1% to 1% of
the maternal serum concentration. Published data suggest that the systemic
exposure to a breastfed infant is expected to be low because adalimumab
is a large molecule and is degraded in the gastrointestinal tract. However,
the effects of local exposure in the gastrointestinal tract are unknown. There
are no reports of adverse effects of adalimumab on the breastfed infant and
no effects on milk production. The developmental and health benefits of
breastfeeding should be considered along with the mother’s clinical need
for HUMIRA and any potential adverse effects on the breastfed child from
HUMIRA or from the underlying maternal condition.
Pediatric Use
The safety and effectiveness of HUMIRA have been established for:
• reducing signs and symptoms of moderately to severely active
polyarticular JIA in pediatric patients 2 years of age and older.
• the treatment of moderately to severely active Crohn’s disease in
pediatric patients 6 years of age and older.
• the treatment of moderately to severely active ulcerative colitis in
pediatric patients 5 years of age and older.
• the treatment of moderate to severe hidradenitis suppurativa in patients
12 years of age and older.
• the treatment of non-infectious intermediate, posterior, and panuveitis in
pediatric patients 2 years of age and older.
Due to its inhibition of TNFα, HUMIRA administered during pregnancy could
affect immune response in the in utero-exposed newborn and infant. Data
from eight infants exposed to HUMIRA in utero suggest adalimumab crosses
the placenta [see Use in Specific Populations]. The clinical significance
of elevated adalimumab concentrations in infants is unknown. The safety
of administering live or live-attenuated vaccines in exposed infants is
unknown. Risks and benefits should be considered prior to vaccinating (live
or live-attenuated) exposed infants.
Post-marketing cases of lymphoma, including hepatosplenic T-cell
lymphoma and other malignancies, some fatal, have been reported among
children, adolescents, and young adults who received treatment with
TNF-blockers including HUMIRA [see Warnings and Precautions].
Juvenile Idiopathic Arthritis
In Study JIA-I, HUMIRA was shown to reduce signs and symptoms of
active polyarticular JIA in patients 4 to 17 years of age. In Study JIA-II, the
safety profile for patients 2 to <4 years of age was similar to the safety
profile for patients 4 to 17 years of age with polyarticular JIA [see Adverse
Reactions]. HUMIRA has not been studied in patients with polyarticular JIA
less than 2 years of age or in patients with a weight below 10 kg.
The safety of HUMIRA in patients in the polyarticular JIA trials was generally
similar to that observed in adults with certain exceptions [see Adverse
Reactions].
The safety and effectiveness of HUMIRA have not been established in
pediatric patients with JIA less than 2 years of age.
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Pediatric Crohn’s Disease
The safety and effectiveness of HUMIRA for the treatment of moderately to
severely active Crohn’s disease have been established in pediatric patients
6 years of age and older. Use of HUMIRA for this indication is supported by
evidence from adequate and well-controlled studies in adults with additional
data from a randomized, double-blind, 52-week clinical study of two dose
concentrations of HUMIRA in 192 pediatric patients (6 years to 17 years of
age) [see Adverse Reactions]. The adverse reaction profile in patients
6 years to 17 years of age was similar to adults.
The safety and effectiveness of HUMIRA have not been established in
pediatric patients with Crohn’s disease less than 6 years of age.
Pediatric Ulcerative Colitis
The safety and effectiveness of HUMIRA for the treatment of moderately to
severely active ulcerative colitis have been established in pediatric patients
5 years of age and older. Use of HUMIRA for this indication is supported by
evidence from adequate and well-controlled studies in adults with additional
data from a randomized, double-blind, 52-week clinical study of two dose
concentrations of HUMIRA in 93 pediatric patients (5 years to 17 years of
age) [see Adverse Reactions]. The adverse reaction profile in patients
5 years to 17 years of age was similar to adults.
The effectiveness of HUMIRA has not been established in patients who have
lost response or were intolerant to TNF blockers.
The safety and effectiveness of HUMIRA have not been established in
pediatric patients with ulcerative colitis less than 5 years of age.
Pediatric Uveitis
The safety and effectiveness of HUMIRA for the treatment of
non-infectious uveitis have been established in pediatric patients
2 years of age and older. The use of HUMIRA is supported by evidence
from adequate and well-controlled studies of HUMIRA in adults and a
2:1 randomized, controlled clinical study in 90 pediatric patients. The
safety and effectiveness of HUMIRA have not been established in pediatric
patients with uveitis less than 2 years of age.
Hidradenitis Suppurativa
Use of HUMIRA in pediatric patients 12 years of age and older for HS is
supported by evidence from adequate and well-controlled studies of HUMIRA
in adult HS patients. Additional population pharmacokinetic modeling and
simulation predicted that weight-based dosing of HUMIRA in pediatric
patients 12 years of age and older can provide generally similar exposure
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to adult HS patients. The course of HS is sufficiently similar in adult and
adolescent patients to allow extrapolation of data from adult to adolescent
patients. The recommended dosage in pediatric patients 12 years of age or
older is based on body weight.
The safety and effectiveness of HUMIRA have not been established in
patients less than 12 years of age with HS.
Geriatric Use
A total of 519 RA patients 65 years of age and older, including 107 patients
75 years of age and older, received HUMIRA in clinical studies RA-I through
IV. No overall difference in effectiveness was observed between these
patients and younger patients. The frequency of serious infection and
malignancy among HUMIRA treated patients 65 years of age and older was
higher than for those less than 65 years of age. Consider the benefits and
risks of HUMIRA in patients 65 years of age and older. In patients treated
with HUMIRA, closely monitor for the development of infection or malignancy
[see Warnings and Precautions].
OVERDOSAGE
Doses up to 10 mg/kg have been administered to patients in clinical trials
without evidence of dose-limiting toxicities. In case of overdosage, it is
recommended that the patient be monitored for any signs or symptoms
of adverse reactions or effects and appropriate symptomatic treatment
instituted immediately.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies of HUMIRA have not been conducted to evaluate
the carcinogenic potential or its effect on fertility.
PATIENT COUNSELING INFORMATION
Advise the patient or caregiver to read the FDA-approved patient labeling
(Medication Guide and Instructions for Use).
Infections
Inform patients that HUMIRA may lower the ability of their immune system
to fight infections. Instruct patients of the importance of contacting their
doctor if they develop any symptoms of infection, including tuberculosis,
invasive fungal infections, and reactivation of hepatitis B virus infections
[see Warnings and Precautions].
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Malignancies
Counsel patients about the risk of malignancies while receiving HUMIRA [see
Warnings and Precautions]
Hypersensitivity Reactions
Advise patients to seek immediate medical attention if they experience
any symptoms of severe hypersensitivity reactions. Advise latex-sensitive
patients that the needle cap of the HUMIRA 40 mg/0.8 mL Pen and
40 mg/0.8 mL, 20 mg/0.4 mL and 10 mg/0.2 mL prefilled syringe may
contain natural rubber latex [see Warnings and Precautions].
Other Medical Conditions
Advise patients to report any signs of new or worsening medical conditions
such as congestive heart failure, neurological disease, autoimmune
disorders, or cytopenias. Advise patients to report any symptoms suggestive
of a cytopenia such as bruising, bleeding, or persistent fever [see Warnings
and Precautions].
AbbVie Inc.
North Chicago, IL 60064, U.S.A.
US License Number 1889
Ref: 20066565 Revised: 2/2021
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ABSTRACT
Introduction: Many vitiligo patients seek healthcare information online. However, the accuracy and quality of this information
is unknown.
Objective: To determine the accuracy, quality, viewer engagement, and viewer experience of vitiligo videos on social media.
Methods: We searched the term “vitiligo” on YouTube. Videos were stratified based on source categories. Video accuracy was assessed
using DAS and ANDI. Video quality was assessed using GQS. Viewer experience was assessed using AVA.
Results: Sixty videos were evaluated for inclusion and exclusion criteria. We evaluated 49 videos with a total of 28.2 million
views, 431,416 likes, and 61,976 comments. Of these videos, 27 (55%) were from healthcare sources, and 22 (45%) were from
non-healthcare sources. When compared to videos from non-healthcare sources, videos from healthcare sources had significantly
higher accuracy scores (ANDI = 3.69 ± 0.16 vs 2.77 ± 0.36; P=0.017 and DAS = 3.72 ± 0.13 vs 3.07 ± 0.28; P=0.029) but significantly
fewer views (38,883 vs 1,231,947; P=0.005). Videos from alternative medicine sources had the lowest accuracy scores when compared
to the remainder of the videos (ANDI = 0.5 ± 0.13 vs 3.66 ± 0.14; P<0.001 and DAS = 1.25 ± 0.11 vs 3.73 ± 0.11; P<0.001).
Conclusion: Inaccurate videos on vitiligo are prevalent on social media. Misinformation can lead to potentially harmful interventions
and delay in seeking evidence-based care. Videos from healthcare sources were more accurate but were viewed less than those from
non-healthcare sources. Further efforts are needed to improve the visibility and viewer experience of accurate healthcare content on
social media.
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INTRODUCTION

V

itiligo is a chronic autoimmune disorder affecting
an estimated 0.5–2% of the worldwide population.1
It is characterized by the loss of pigmentation of
the skin and overlying hair due to the loss of functioning
melanocytes in disease-involved areas.2 Although an in-depth
understanding of the pathophysiology of vitiligo is under
continued investigation, an autoimmune process results in
the destruction of melanocytes of the skin.2 Vitiligo has been
associated with mental health comorbidities such as low
self-esteem,3 depression, anxiety, and hospitalization for mental
health disorders4,5 and autoimmune comorbidities such as type
I diabetes mellitus6 and autoimmune thyroid disease.7

Nearly half of vitiligo patients are diagnosed prior to the age of
20.8 Teenagers and young adults in these age groups are highly
proficient in accessing online information through social media
platforms. Among these platforms, YouTube is most popular in

these age groups.9 Eight out of ten social media users in the
U.S. report having searched for health-related topics on social
media.10 Although social media platforms such as YouTube are
often used to obtain health information, there are currently no
regulatory bodies monitoring these videos for accuracy.
There is a critical knowledge gap in assessing the information
of YouTube videos on vitiligo. It is important to evaluate the
information presented in these videos because YouTube videos
form an important resource for patients to learn about their
condition outside of a clinician’s office. In this study, we aim to
assess the accuracy, quality, and viewer experience of YouTube
videos on vitiligo.

MATERIALS AND METHODS
Search Strategy and Video Inclusion
We searched “vitiligo” on YouTube on August 11th, 2020 without
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FIGURE 1. Scales for accuracy, quality, and viewer experience.
Scale

Accuracy in Digital-health
Instrument (ANDI)13

Dy et al. Accuracy Scale
(DAS)14

Description
0 = Not accurate at all
1 = Minimally accurate
2 = Fairly accurate
3 = Mostly accurate
4 = Completely accurate
1 = 25% or less of information is accurate
2 = 26-50% of information is accurate
3 = 51-75% of information is accurate
4 = 76-100% of information is accurate
1.
2.

Global Quality Scale
(GQS)17

3.

4.
5.

Armstrong Viewer
Assessment (AVA)13

Poor quality, poor flow of the video, most information missing, not at all
useful for patients – I would highly discourage a patient with vitiligo from
watching this video.
Generally poor quality and poor flow, some information listed but many
important topics missing, of very limited use to patients – I would
discourage a patient with vitiligo from watching this video.
Moderate quality, suboptimal flow, some important information is
adequately discussed but others poorly discussed, somewhat useful for
patients – I would neither encourage nor discourage a patient with vitiligo
from watching this video.
Good quality and generally good flow. Most of the relevant information is
listed, but some topics not covered, useful for patients – I would
encourage a patient with vitiligo to watch this video.
Excellent quality and flow, very useful for patients – I would highly
encourage a patient with this disease to watch this video.

0 = Very poor
1 = Poor
2 = Fair
3 = Good
4 = Very Good

an account and without location tracking in order to avoid bias
from customized search results. We limited the search to the first
three pages (60 videos) of search results because prior studies
found that 90% of social media users do not navigate past the
first three pages (60 videos).11

C. Read, K.K. Wu, P.M.Young, et al

organizations and individual healthcare professionals, and
(2) non-healthcare source, which included videos from media
outlets, individual alternative medicine practitioners, and lay
individuals. Videos were also categorized based on whether
they contained any personal anecdotes from vitiligo patients
regardless of which source category the video originated from.
Outcomes
Two reviewers (C.R. and K.K.W.) evaluated the following
outcomes of each video: accuracy, quality, viewer experience,
and viewer engagement. The reviewers used the following
four validated scales to evaluate accuracy, quality, and viewer
experience in each video: Accuracy in Digital-health Instrument
(ANDI),13 an adaptation of Dy et al. Accuracy Scale (DAS),14
Global Quality Scale (GQS), and Armstrong Viewer Assessment
(AVA) (Figure 1). The order in which the scales were used
was randomized. For each scale, the scores from the two
reviewers were averaged to obtain a composite score for each
evaluated video.
Accuracy was defined as correct information on vitiligo based
on published guidelines on the diagnosis and management of
vitiligo.15,16 Accuracy was evaluated using two validated scales:
1) ANDI and 2) DAS.
Quality was defined as the presentation and quality of the

Do Not information.
Copy To assess quality, we used the validated GQS scale
modified to evaluate vitiligo. The GQS scale was adapted from
PenaltiestheApply
validated DISCERN scale, which evaluates video quality,

Our inclusion criteria were as follows: videos on vitiligo
pathogenesis, epidemiology, clinical manifestations, treatment
(medical, alternative, and nonpharmacologic), and/or patient
experiences. Our exclusion criteria were as follows: videos
unrelated to vitiligo or videos in languages other than English.
Data Extraction
Two reviewers (C.R. and K.K.W.) independently extracted data
from the eligible videos. Any discrepancies were resolved
with a third reviewer (P.M.Y.). For each video, the reviewers
recorded the following data: URL, title, channel name, length,
date of video upload, numbers of likes, dislikes, and comments,
and video category. Each video was categorized into one of
five source categories based on who created the content:12,20
(1) university/professional organizations, such as the American
Academy of Dermatology, Society for Investigative Dermatology,
or WebMD; (2) media outlets, defined as entertainment and
news channels; (3) individual healthcare professionals, such
as physicians, nurses, dentists, or pharmacists; (4) individual
alternative medicine practitioners, such as Ayurveda or
homeopathic practitioners; and (5) lay individuals. From the
above five source categories, we also categorized the video
sources based on two broader categories:20 (1) healthcare
source, which included videos from university/professional

flow, number of relevant and important topics addressed, and
overall usefulness of the video to measure a rater’s likelihood of
recommending the video to a patient with the condition being
studied.17
Overall viewer experience was evaluated using the validated
AVA scale.13 Viewer engagement was measured by the
viewer engagement ratio (VER), as used in prior studies.18
The VER was calculated using the following equation:
VER = (likes+dislikes+comments)/total number of views.18,20
Statistical Analyses
We used the Light’s kappa test with squared weights to assess
inter-rater reliability for each of the four scales.19 We used a
two-tailed t-test to compare the mean scores among the two
broad categories: healthcare and non-healthcare sources.
A two-sided P value of less than 0.05 was considered statistically
significant. We performed one-way analysis of variance (ANOVA)
analyses to compare the mean ANDI, DAS, GQS, AVA, and VER
scores among the five specific source categories. A post-hoc
Bonferroni test was performed if P<0.05 in any of the one-way
ANOVA analyses. All statistical analyses were conducted using
Stata Version 13.0 [Stata Corp, College Station, TX].
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TABLE 1.
Vitiligo Video Characteristics By Source Category
Healthcare vs
Non-Healthcare Sources
Video
Characteristics

Personal Anecdote vs
No Personal Anecdote

Source Group

P value

University/
Professional
Organization
(n = 16)

Media
Outlets
(n = 14)

Individual
Health care
Professionals
(n = 11)

Individual
Alternative
Medicine
Practitioners
(n = 6)

Lay
individuals
(n = 2)

P
value

220,883 ±
165,163

0.001*

40,279 ±
12,445

1,747,367 ±
660,173

36,853 ±
22,739

46,551 ±
18,053

1,180,200 ±
524,485

0.007*

6±1

5±1

0.521

5±1

5±1

5±1

4±1

13 ± 3

0.121

0.051

788 ±
110

1,131 ±
165

0.306

1,683 ±
271

899 ±
188

735 ±
261

451 ±
51

844 ±
523

0.016*

19,208 ±
7,334

0.006*

27,015 ±
10,389

4,135 ±
3,213

0.007*

258 ±
93

23,193 ±
10,441.4

428 ±
265

502 ±
203

47,434 ±
23,350

0.0049*

17 ±
6

485 ±
176

0.005*

815 ±
327

77 ±
45

<0.001*

15 ±
5

495 ±
189

21 ±
12

36 ±
11

1,766 ±
1,276

0.0001*

102 ±
32

3,302 ±
1,104

0.001*

4,382 ±
1,564

550 ±
374

0.001*

89 ±
29

3,756 ±
1,423

120 ±
70

89 ±
14

7,008 ±
4,166

0.0012*

HealthCare
Sources
(n = 27)

NonHealthCare
Sources
(n = 22)

Mean views

38,883 ±
11,579

Mean video
length, min

P
value

Personal
Anecdote
(n = 10)

No
Personal
Anecdote
(n = 39)

1,231,947 ±
446,332

0.005*

1,953,825 ±
707,548

5±1

6±1

0.715

Mean upload
duration, days

1,296 ±
210

773 ±
131

Mean number
of likes

327 ±
119

Mean number
of dislikes
Mean number
of comments

RESULTS
The search resulted in a total of 60 videos. Of these 60 videos,
a total of 11 videos were excluded because they were in a
language other than English. The other 49 videos met inclusion
and exclusion criteria and were subsequently assessed. Using
our broad categorization, there were 27 (55%) videos from
healthcare sources and 22 (45%) videos from non-healthcare
sources. With our more specific categorization, there were 16
(33%) videos from university/professional organizations, 14
(29%) videos from media outlets, 11 (22%) videos from individual
healthcare professionals, 6 (12%) videos from individual
alternative medicine practitioners, and 2 (4%) videos from
lay individuals (Table 1). Ten (20%) videos contained personal
anecdotes from vitiligo patients while 39 (80%) videos did not.

FIGURE 2. Mean video views based on (A) healthcare vs nonhealthcare sources and (B) presence of personal anecdotes vs. no
personal anecdotes.

(A)
Do Not Copy
Penalties Apply
1,400,000

When compared to videos without personal anecdotes, videos
containing personal anecdotes had a significantly higher
number of mean views (220,833 vs 1,953,825, respectively;
P=0.005; Figure 2), mean likes (4,135 vs 27,015, respectively;
P=0.007), mean dislikes (77 vs 815, respectively; P<0.001), and
mean comments (550 vs 4,382, respectively; P=0.001).

2,500,000

p<0.05

p<0.05

1,200,000

2,000,000

1,500,000

800,000

Views

Views

1,000,000

600,000
400,000

1,000,000

500,000

200,000
0

Video characteristics stratified by source group are described
in Table 1. When compared to videos from healthcare sources,
videos from non-healthcare sources had a significantly higher
number of mean views (38,883 vs 1,231,947, respectively;
P=0.005; Figure 2), mean likes (327 vs 19,208, respectively;
P=0.006), mean dislikes (17 vs 485, respectively; P=0.005), and
mean number of comments (102 vs 3,302, respectively; P=0.001)
(Figure 2).

(B)

a)

0
Healthcare Non-healthcare
Source

b)

Personal
Anecdote

No Personal
Anecdote
Source

The two independent reviewers demonstrated strong inter-rater
reliability with all four validated scales (Light’s kappa: DAS=0.91;
ANDI=0.93; GQS=0.70; AVA=0.72).
Viewer Engagement
Overall, videos from healthcare sources had a similar mean
VER when compared to videos from non-healthcare sources
(0.020±0.0087 vs 0.020±0.0032, respectively; P=0.997) (Table 2).
Videos with personal anecdotes had a similar mean VER when
compared to videos without personal anecdotes (0.021±0.0051
vs 0.020±0.0066, respectively; P=0.929). Results of one-way
ANOVA comparing the VER of the five source categories found
no significant difference in mean VER (P=0.382).
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TABLE 2.
Video Assessments By Source Category
Healthcare vs
Non-Healthcare Sources
Video
Characteristics

Personal Anecdote vs
No Personal Anecdote

Source Group

P
value

University/
Professional
Organization
(n = 16)

Media
Outlets
(n = 14)

Individual
Health care
Professionals
(n = 11)

Individual
Alternative
Medicine
Practitioners
(n = 6)

Lay
individuals
(n = 2)

P
value

0.020 ±
0.0066

0.929

0.010 ±
0.0014

0.017 ±
0.003

0.034 ±
0.021

0.019 ±
0.004

0.046 ±
0.0040

0.383

3.8 ±
0.15

3.14 ±
0.23

0.170

3.78 ±
0.16

3.57 ±
0.30

3.55 ±
0.31

0.5 ±
0.13

4.00

<0.0001*

0.029*

3.9 ±
0.1

3.31 ±
0.18

0.114

3.84 ±
0.13

3.71 ±
0.22

3.55 ±
0.26

1.25 ±
0.11

4.00

<0.0001*

3.52 ±
0.30

0.377

4.55 ±
0.20

3.47 ±
0.20

0.011*

4.03 ±
0.28

4.03 ±
0.26

3.55 ±
0.27

1.83 ±
0.28

5.00

0.0001*

3±
0.25

0.953

3.7 ±
0.11

2.81 ±
0.18

0.018*

3.13 ±
0.24

3.50 ±
0.22

2.77 ±
0.33

1.58 ±
0.40

3.75 ±
0.25

0.0022*

HealthCare
Sources
(n = 27)

NonHealthCare
Sources
(n = 22)

Viewer
Engagement
Ratio (VER)1

0.020 ±
0.0087

Accuracy in
Digital Health
Instrument
(ANDI)

P
value

Personal
Anecdote
(n = 10)

No
Personal
Anecdote
(n = 39)

0.020 ±
0.0032

0.997

0.021 ±
0.0051

3.69 ±
0.16

2.77 ±
0.36

0.017*

Dy et al.
Accuracy Scale
(DAS)

3.72 ±
0.13

3.07 ±
0.28

Global Quality
Scale (GQS)

3.83 ±
0.20

Armstrong
Viewer
Assessment
(AVA)

2.98 ±
0.19

Viewer engagement ratio = (likes + dislikes + comments)/views
Statistically significant, p<0.05

1
*

Accuracy in Digital Health Instrument (ANDI)
Overall, videos from healthcare sources had a significantly
higher mean ANDI score when compared to videos from
non-healthcare sources (3.69±0.16 vs 2.77±0.36, respectively;
P=0.017) (Table 2; Figure 3). Videos with personal anecdotes
had no significant difference in ANDI score when compared
to videos without personal anecdotes (3.8±0.15 vs 3.14±0.23,
respectively; P=0.170) (Figure 3).

FIGURE 3. Mean video engagement, accuracy, quality, and viewer
experience scores based on (A) healthcare vs non-healthcare sources
and (B) presence of personal anecdotes vs no personal anecdotes.
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4
3.5
3
Score

Results of one-way ANOVA comparing the ANDI scores of
the five source categories found a significant difference
in ANDI scores among the categories (P<0.001). Post-hoc
Bonferroni test found that videos from individual alternative
medicine practitioners had significantly lower mean ANDI
scores (0.5±0.13) when compared to university/professional
organizations (3.78±0.16; P<0.001), media outlets (3.57±0.30;
P<0.001), individual healthcare professionals (3.55±0.31;
P<0.001), and lay individuals (4.00; P<0.001).
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Dy et al Accuracy Scale (DAS)
Overall, videos from healthcare sources had a significantly
higher mean DAS score when compared to videos from
non-healthcare sources (3.72±0.13 vs 3.07±0.28, respectively;
P=0.029) (Table 2; Figure 3). Videos with personal anecdotes had

p<0.05

4
3.5
Score

Videos from individual alternative medicine practitioners had
a significantly lower mean ANDI score when compared to the
remainder of the videos as a composite group (0.5±0.13 vs
3.66±0.14, respectively; P<0.001) (Figure 4).
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FIGURE 4. Video engagement, accuracy, quality, and viewer experience
scores based on the five specific source categories. *P<0.05 when
compared to the remainder of the videos as a composite group.
6
5

Score

4
3

*

2

*

*
1
0

*
ANDI (Accuracy)

DAS (Accuracy)

GQS (Quality)

AVA (Viewer Experience)
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Videos from individual alternative medicine practitioners had
a significantly lower mean GQS score when compared to the
remainder of the videos as a composite group (1.83±0.28 vs
3.95±0.16, respectively; P<0.001) (Figure 4).
Armstrong Viewer Assessment (AVA) – Viewer Experience
Overall, videos from healthcare sources had a similar mean
AVA score when compared to videos from non-healthcare
sources (2.98±0.19 vs. 3.00±0.25, respectively; P=0.953) (Table 2;
Figure 3). Videos with personal anecdotes had a significantly
higher mean AVA score when compared to videos without
personal anecdotes (3.7±0.11 vs. 2.81±0.18, respectively;
P=0.018) (Figure 3).

Scale
University/professional org anization

Media Outlets

Individual Healthcare Professional

Alternative Medicine

Lay Individuals

no significant difference in DAS score when compared to videos
without personal anecdotes (3.9±0.1 vs 3.31±0.18, respectively;
P=0.114) (Figure 3).
Results of one-way ANOVA comparing the DAS scores of
the five source categories found a significant difference in
mean DAS scores among the categories (P<0.0001). Post-hoc
Bonferroni test found that videos from individual alternative
medicine practitioners had a significantly lower mean DAS
score (1.25±0.11) when compared to university/professional
organizations (3.84±0.13; P<0.0001), media outlets (3.71±0.22;
P<0.001), individual healthcare professionals (3.55±0.26;
P<0.001), and lay individuals (4.00; P<0.001).

Results of one-way ANOVA comparing the AVA scores of
the five source categories found a significant difference in
mean AVA scores among the categories (P=0.0022). Post-hoc
Bonferroni test found that videos from individual alternative
medicine practitioners had a significantly lower mean AVA
score (1.58±0.40) when compared to university/professional
organizations (3.13±0.24; P=0.013) and media outlets
(3.50±0.22; P=0.001).
Videos from individual alternative medicine practitioners had
a significantly lower mean AVA score when compared to the
remainder of the videos as a composite group (1.58±0.40 vs
3.19±0.15, respectively; P<0.001) (Figure 4).

Do Not Copy
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Videos from individual alternative medicine practitioners had
a significantly lower mean DAS score when compared to the
remainder of the videos as a composite group (1.25±0.11 vs.
3.73±0.11, respectively; P<0.001) (Figure 4).
Global Quality Scale (GQS)
Overall, videos from healthcare sources had a similar mean
GQS score when compared to videos from non-healthcare
sources (3.83±0.20 vs 3.52±0.30, respectively; P=0.377) (Table 2;
Figure 3). Videos with personal anecdotes had a significantly
higher mean GQS score when compared to videos without
personal anecdotes (4.55±0.20 vs 3.57±0.20, respectively;
P=0.011) (Figure 3).
Results of one-way ANOVA comparing the GQS scores of
the five source categories found a significant difference in
mean GQS scores among the categories (P=0.0001). Post-hoc
Bonferroni test found that videos from individual alternative
medicine practitioners had a significantly lower mean GQS
score (1.83±0.28) when compared to university/professional
organizations (4.03±0.28; P<0.001), media outlets (4.03±0.26;
P<0.001), individual healthcare professionals (3.55±0.27;
P=0.013) and lay individuals (5.0; P=0.003).

Our results demonstrate that video-based media is an immensely
popular source of educational content for vitiligo. This study is
among the first to comprehensively determine the accuracy,
quality, and engagement of social media videos in dermatology.
Our findings corroborate and extend other investigations
evaluating the accuracy and quality of online dermatology
information.18,20-23
When compared to videos from non-healthcare sources, videos
from healthcare sources had significantly higher accuracy as
assessed by ANDI and DAS scales. Although the majority of
videos in this study were from healthcare sources, videos from
non-healthcare sources had 31-fold more views on average.
These findings suggest that viewers searching YouTube for
educational content on vitiligo had adequate access to accurate
content but are mostly viewing less accurate content from
non-healthcare sources. For example, one video touted, without
scientific evidence, that a mixture of turmeric, mustard oil,
honey, neem leaves, and/or buttermilk applied topically can
“cure” vitiligo. This misinformation is problematic because it
has the potential to waste patients’ time and financial resources.
In addition, patients may be given false hope for a vitiligo “cure”
when there is currently no known cure, which can potentially
exacerbate underlying mental health issues.24
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In our analyses evaluating five specific source categories, we
found that videos from alternative medicine practitioners had
significantly lower accuracy, quality, and viewer experience
scores when compared to other videos in this study. Most of
these videos conveyed unproven and illogical therapies with
no scientific basis. For example, one video from an Ayurveda
practitioner recommended vitiligo patients “suppress all
vomiting” and “avoid sins” in order to cure their vitiligo. This
type of advice can inflict substantial physical and psychological
harm in vitiligo patients. Another video by a homeopathic
practitioner exaggerated the side effects of conventional topical
therapies for vitiligo and falsely embellished the efficacy of
homeopathic potions. Some patients may view videos from
alternative medicine practitioners and mistake them to be
physicians. Others may hold cultural or religious values deeply
rooted in the belief of alternative medicine practices such as
the practice of Ayurveda.25 Therefore, it is important to educate
patients that claims of therapeutic efficacy must be based on
scientific evidence gathered through objective and rigorous
studies, regardless of whether a therapy is conventional or
alternative. As clinicians, we need to approach this type of
conversation with cultural sensitivity.

C. Read, K.K. Wu, P.M.Young, et al

CONCLUSION
In conclusion, the accuracy, quality, and viewer experience of
vitiligo videos differed significantly by source categories. Videos
from healthcare sources were significantly more accurate but
had significantly fewer views when compared to videos from
non-healthcare sources. Dermatology providers should be
mindful of the misinformation present in some of the online
vitiligo content that is readily available to their patients and
provide resources to access accurate, high-quality content.
Further efforts are needed to improve the visibility and viewer
experience of accurate healthcare content on social media.
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Because of the substantial amount of misinformation currently
present on social media, it is important for dermatology
clinicians to assist patients in accessing accurate online content.
For example, the American Academy of Dermatology published
a short and clear 52-second video geared toward patients with
vitiligo. This video received maximum scores on all four of the
validated accuracy, quality, and viewer experience scales used
in this study. Providing patients with web addresses to access
such videos will help guide their consumption of accurate
video-based educational resources.
The primary limitation of this study is a small sample size.
However, our methodology incorporated known social media
user habits and has been similarly employed by other studies
exploring healthcare information on YouTube.18,20
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ABSTRACT
Background: Inflammatory papulopustular rosacea produces sensitive facial skin. Thus, medications designed for rosacea require
careful vehicle development to insure optimal drug delivery in an environment suitable for barrier repair.
Objective: The objective of this phase 1 study was to elucidate the barrier effects of an investigational topical minocycline anhydrous
gel 3% in subjects with inflammatory rosacea.
Methods: 31 male or female subjects with all complexion types and moderate facial rosacea, defined as 15+ inflammatory facial lesions, were enrolled in this single-site study to evaluate the effects of an investigational topical 3% minocycline anhydrous gel vehicle
on skin barrier function; the new topical minocycline gel is an investigational product under development and has completed a phase
2b study in rosacea patients. Following a 30-minute acclimation period, subjects underwent a one-minute transepidermal water loss
(TEWL) measurement on the left cheek and triplicate pin probe corneometry measurements from the right cheek. Subjects used the
investigational topical 3% minocycline anhydrous gel every evening and returned to the research center at day 1, week 2, and week 4.
Results: 30/31 subjects completed the research study. The study medication produced a 23% (P=0.003) increase in skin hydration
at day 1 and maintained the hydration increase with a 22% (P=0.003) increase at week 2 and a 20% increase (P=0.001) at week 4.
Simultaneously, skin barrier function also improved with an 11% reduction in TEWL at day 1 followed by an 18% reduction in TEWL at
week 2 (P=0.001) and a 28% decrease in TEWL at week 4 (P<0.001). This improvement in skin barrier was due to a combination of skin
healing and the moisturizing properties of the investigational topical 3% minocycline anhydrous gel medication evaluated in this study.
Conclusion: The investigational topical 3% minocycline anhydrous gel decreases TEWL, indicating barrier repair, while increasing corneometry measurements, indicating improved skin hydration.
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INTRODUCTION

T

he vehicle into which a topical medication is placed
can either improve or damage the skin barrier. Many
topical medications are formulated with simple vehicle
designs and generous penetration enhancement to insure
minimal vehicle effect and good efficacy. While this approach
to topical medication development increases chances for
successful statistically significant differentiation of active drug
from vehicle in phase III pivotal efficacy studies required for
regulatory approval, it does not translate into the best topical
formulations for skin disease. This becomes apparent when
the drug successfully achieves approval status, but possesses
dryness, stinging, burning, and/or itching when prescribed by
dermatologists. Even though the drug has proved efficacious,
it still is a failed drug if not well tolerated by patients.
One of the most challenging dermatologic conditions for topical
formulation is rosacea. Rosacea patients possess sensitive
skin characterized by easy flushing/blushing due to vasomotor
instability, a damaged skin barrier due to chronic inflammation,
and heightened neurosensory awareness leading to noxious
sensory stimuli following topical product application.1 These

facial tendencies create problems for the formulator who must
create an optimal drug delivery vehicle that is aesthetically
pleasing and appropriate for the sensitive skin of rosacea.
If the vehicle produces barrier damage, it will enhance the
inflammation characteristic of papulopustular rosacea leading
to worsening of the disease process.
This research examined an investigational topical 3%
minocycline anhydrous gel; the new investigational topical gel
contains 3% minocycline base formulated in a moisturizing
vehicle containing hydrocarbon-based gelling agents that
afford occlusive properties to the formulation. This formulation
was tested for its ability to improve the epidermal barrier
by examining skin transepidermal water loss (TEWL) and
corneometry measurements before and after 4 weeks of oncedaily application.

MATERIALS AND METHODS
31 male and female subjects 18+ years of age of all Fitzpatrick
skin types and complexion types with moderate facial rosacea,
defined as 15+ inflammatory facial lesions, were enrolled
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in this single-site monadic study to evaluate the effect of an
investigational topical 3% minocycline anhydrous gel (Hovione,
Lisbon, Portugal) on skin barrier function. Subjects who signed
the IRB- (Allendale Institutional Review Board, Old Lyme, CT)
approved consent form were enrolled.
Subjects agreed not to introduce any new colored cosmetics
(lipsticks, eye shadows, facial foundations, blush, powder, etc.)
during the study. No other rosacea products or moisturizers
were applied to the face for the duration of the study. Subjects
were asked to continue their self-selected cleanser, used without
difficulty for the prior 30 days, for the 4-week duration of the
study unchanged. Subjects also continued all facial products
unchanged. No other oral or topical rosacea products were
used. Subjects washed out of all topical rosacea products for at
least 2 weeks and all oral rosacea products for at least 4 weeks
prior to enrolling in the study. Urine pregnancy tests were
conducted for women of childbearing potential.

Z.D. Draelos

FIGURE 1. TEWL results. The observed reduction in TEWL was an
indication of improved barrier function.

FIGURE 2. Corneometry results. The increase in skin hydration was due
to the barrier repair and moisturizing properties of the vehicle.

At each clinical visit, subjects acclimated to the environment of
the research center for 30 minutes. Following the acclimation
period, subjects underwent a one-minute TEWL measurement
on the left cheek (Cyberderm, Broomall, PA). In addition,
triplicate pin probe corneometry measurements were taken
from the right cheek (Dermalab, Cortex Technologies, Hadsund,
Denmark). Subjects were dispensed the topical 3% minocycline
anhydrous gel to apply every evening and recorded their
applications in a compliance diary returning to the research
center at day 1, week 2, and week 4.
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RESULTS
31 subjects (7 males, 24 females) age 40–72 years were enrolled
in the trial. 30/31 subjects completed the 4-week study. One
subject withdrew consent at week 2 because he did not like the
feel of the study medication on his skin.
TEWL measurements, indicating the amount of water vapor
leaving the skin, represented a skin barrier assessment with
a lower reading indicative of superior skin barrier function.
There was a cumulative decrease in TEWL over the duration of
the study with an 11% reduction in TEWL at day 1 followed by
an 18% reduction at week 2 (P=0.001) and a 28% decrease by
week 4 (P<0.001). This improvement in skin barrier was due to a
combination of rosacea improvement and the vehicle properties
of the topical medication.
Corneometry readings, indicating the amount of water in the
skin, were analyzed longitudinally as change from baseline with
a Wilcoxin rank sign two-tailed paired t-test with significance
defined as P less than or equal to 0.05. A higher corneometry
measurement was indicative of increased skin water content.
The study medication produced a 23% (P=0.003) increase at
day 1, a 22% (P=0.003) increase at week 2, and a 20% increase

(P=0.001) at week 4. These findings indicate the study medication
produced no irritation in subjects with rosacea-induced sensitive
skin and functioned as a moisturizer to increase skin hydration.

DISCUSSION
The objective of this phase 1 study was to elucidate the barrier
effects of an investigational topical 3% minocycline anhydrous gel
in subjects with moderate inflammatory papulopustular rosacea.
The new investigational topical minocycline gel is formulated
in a moisturizing vehicle containing hydrocarbon-based gelling
agents that afford occlusive properties to the formulation. In
additional to the occlusive vehicle, another distinctive feature
of the investigational topical gel is that it contains minocycline
in a free base form whereas all currently approved formulations
of minocycline employ the corresponding hydrochloride form.
The free base form of minocycline is expected to be more
tolerable for topical application; pH of 1% solution in water for
the free base is 6 to 6.5 while it is 3.5 to 4.5 for the corresponding
hydrochloride form. Noninvasive assessments were selected
to demonstrate the improved barrier. TEWL is measured with
a probe containing two humidity meters. As the water vapor
passes through the open collecting chamber of defined size, it
is possible to calculate amount of water leaving the skin over
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a given area for a specified period of time. TEWL is the best
measure of dynamic skin barrier. Corneometry, on the other
hand, is based on the capacitance measurement of the skin as a
dielectric medium. Fringing field capacitance sensors are used
to measure the dielectric constant of the skin that changes with
water content.
The investigational topical 3% minocycline anhydrous gel
incorporates hydrocarbon based gelling agents that affect
occlusive characteristics creating a temporary skin barrier thus
retarding skin water loss. This explains the 11% decrease in
TEWL after just 2 applications. The occlusive characteristics of
the new topical gel minimize the noxious sensory stimuli that
can incite vasomotor instability in rosacea patients.
A quality topical formulation will decrease TEWL and increase
skin hydration immediately with continuous improvement over
time as demonstrated by this research on an investigational
topical minocycline anhydrous gel 3%. After a single
application of the new investigation minocycline gel at day 1,
TEWL dropped by 11% and corneometry increased by 23%.
By the end of 4 weeks of use, TEWL dropped by 28% with a
corneometry increase of 20%. This shows that once-daily use
of the investigational topical minocycline anhydrous gel 3%
continued healing of the skin barrier with maintenance of skin
moisturization. Thus, the formulation not only significantly
decreased the number of inflammatory lesions and significantly
improved the Investigator’s Global Assessment (IGA) score in
patients with papulopustular rosacea disease burden, but also
improved the skin barrier facilitating optimal healing.2
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CONCLUSION
This study demonstrated the positive barrier effects of an
investigational topical 3% minocycline anhydrous gel in subjects
with inflammatory rosacea. There was a statistically significant
28% decrease in water loss and a 20% increase in skin water
content after 4 weeks of medication use (P=0.001).
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ABSTRACT
Background: Acne vulgaris is a common skin disease that affects the face, chest, and back. While truncal acne is present in at
least 50% of patients, clinical studies have focused predominantly on facial acne.1,2 Few treatments to date have been evaluated for
truncal acne. Sarecycline is a narrow-spectrum, third-generation, tetracycline-class oral drug approved for the treatment of acne. Pivotal
phase-3 studies show that sarecycline is safe, well-tolerated, and effective treatment for moderate to severe acne vulgaris.
Method: Pooled analysis was performed for truncal acne results with sarecycline from the two phase 3 studies. Investigator Global
Assessment (IGA) success was evaluated at weeks 3, 6, 9, and 12.
Results: Chest IGA success rate were significantly greater with sarecycline versus placebo at weeks 3 (11.84% vs 7.71%, respectively;
P=0.0192), 6 (18.81% vs 14.03%, respectively; P=0.0390), and 12 (33.42% vs 20.77%, respectively; P<0.0001). Back IGA success
rate was also significantly greater with sarecycline versus placebo group at weeks 3 (12.13% vs 7.04%, respectively; P=0.0023), 6
(18.42% vs 14.34%, respectively; P=0.0412), 9 (29.05% vs 19.88%, respectively; P=0.0004) and 12 (33.07% vs 21.91%, respectively;
P<0.0001).
Conclusion: Sarecycline efficacy for truncal acne was observed within 3 weeks after treatment, supporting sarecycline as an optimal
choice for oral treatment of moderate to severe truncal acne.
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INTRODUCTION

A

cne vulgaris is a chronic inflammatory disease that
commonly affects the face, chest, and back. It is the
most common inflammatory skin disease treated in
ambulatory dermatology practice. Oral treatment for acne
includes oral antibiotics, with second-generation broadspectrum tetracyclines (doxycycline, minocycline) frequently
prescribed by dermatologists for moderate to severe acne.14 Given that acne may result in permanent scarring and can
lead to negative psychosocial impacts, including low selfesteem and emotional distress, suitable treatment options very
important in clinical practice.1,5-8

Truncal acne, which affects the chest, back, and/or shoulders,
has been shown to affect at least 50% of patients with acne,

with 70% of patients desiring treatment even if they did not
voluntarily report their truncal acne.1,2,9 Despite its prevalence,
truncal acne does not have specific treatment guidelines and is
often managed based on data used to support the treatment of
facial acne. Given that outcomes from clinical studies on facial
acne may not accurately reflect efficacy in truncal acne, studies
in truncal acne are vital to providing suitable recommendations
for management.
Current approaches for mild to moderate truncal acne include
topical therapies such as topical retinoids alone or with
benzoyl peroxide (BP) and/or topical antibiotics, azelaic acid,
and dapsone.9 Oral antibiotics have been recommended for
use in combination with topical therapies or combined oral
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contraceptives (COCs) for moderate to severe acne.9 Lastly, oral
isotretinoin is optimal treatment when truncal acne is severe
and refractory to other therapies and associated with marked
scarring.9
Sarecycline is a narrow-spectrum, 3rd generation, oral
tetracycline-class antibiotic and the first new FDA-approved
antibiotic specifically developed for acne treatment in
approximately 5 decades.10 Unlike other tetracyclines,
sarecycline has a stable modification at the C7 hydrocarbon ring
position that allows for direct interaction with the A site codon
on messenger RNA (mRNA).11,12 Structural modifications unique
to sarecycline support its designation as a narrow-spectrum
antibiotic, exhibiting high activity against Cutibacterium
acnes, staphylococci, and streptococci, coupled with negligible
activity against Gram-negative bacteria and several anaerobic
organisms.11-13 In addition to antibiotic activity, sarecycline has
shown additional characteristics relevant to acne treatment,
including anti-inflammatory properties.13 Pivotal phase-3
studies demonstrate that sarecycline is safe, well-tolerated,
and effective for moderate to severe facial acne, with low rates
of adverse events (AEs) that are commonly associated with
broad-spectrum tetracyclines, including “pill esophagitis”/
abdominal pain, phototoxicity, vertigo, vaginal candidiasis, and
hyperpigmentation.14 Within these phase 3 studies, efficacy for
truncal acne was captured in affected subjects based on IGA
assessments. This article reports the efficacy of weight-based
dosing of sarecycline (1.5 mg/kg/day) administered once daily
for 12 weeks in this patient population.

J.Q. Del Rosso, L.S. Gold, H. Baldwin, et al

treatment period, patients were randomized 1:1 to receive
daily oral doses of either 1.5 mg/kg sarecycline tablets or
placebo tablets. Patients returned to the clinic following 3, 6, 9,
and 12 weeks of treatment to determine Investigator’s Global
Assessment (IGA) scores. IGA scores for chest and back were
reported as exploratory efficacy endpoints in both phase 3
studies. In the current analysis, pooled treatment efficacy was
evaluated in truncal acne based on IGA scores of the chest and
back following 3, 6, 9, and 12 weeks of treatment.
Enrollment Criteria
Eligibility criteria for the intent-to-treat (ITT) population in the
phase 3 studies included patients who were 9 to 45 years,
weighed between 33–136 kg, and had facial acne vulgaris with
20–50 inflammatory lesions (papules, pustules, and nodules), up
to 100 non-inflammatory lesions (open and closed comedones),
no more than 2 nodules, and an IGA score of moderate (IGA 3)
or severe (IGA 4) at baseline.14 In the current analysis, patients
who met the eligibility criteria in the pivotal phase 3 studies
and with an IGA score ≥2 at baseline for chest or back acne
were pooled and analyzed for study outcomes. Lesion count
assessments were not used to evaluate therapeutic outcomes
with truncal acne in these pivotal trials as evaluation of facial
acne response was the primary objective.14
Patients were excluded from the phase 3 studies if they had

dermatological condition of the face that could interfere
Do Not any
Copy
with clinical evaluations, any chronic illness interfering with
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evaluations, allergy/hypersensitivity or resistance to

MATERIALS AND METHODS
Study Design
Two identically designed, randomized, double-blind, placebocontrolled, parallel-group, phase 3 studies in patients 9 years of
age and older were conducted in the United States at multiple
study centers.10,14 Each study included a 35-day screening period
followed by a 12-week treatment period (Figure 1). During the

FIGURE 1. Design for two pivotal studies (SC1401, SC1402). Subjects
with an IGA score of at least 1 at baseline for chest or back acne were
analyzed for their respective population. IGA, Investigator’s Global
Assessment.
Figure 1

tetracyclines, or drug-induced acne; designated washout
periods were mandated for topical acne therapies, hormonal
contraceptive use, systemic retinoids, systemic corticosteroids,
androgens, or anti-androgens.14
Endpoints
Percentage of patients with IGA success, defined as ≥2-point
decrease (improvement) in IGA score from baseline (IGA score
≥2) and a score of clear/almost clear, was evaluated for both the
chest and back.14
Statistical Analyses
The treatment difference between sarecycline and placebo
in the proportion of patients who achieved IGA success was
analyzed using the Cochran-Mantel-Haenszel (CMH) test with
integrated data from SC1401 and SC1402.14 Pooled analysis for
both studies were considered statistically significant if P<0.05
and when the corresponding analysis for both individual studies
also achieved statistical significance.

RESULTS
Patient Demographics and Baseline Characteristics
(Truncal Acne Population)
Of 2002 total patients, 839 patients with chest acne and 1134
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TABLE 1.
Demographics and Baseline Characteristics of Study Subjects
Chest
Characteristic

Back

Placebo
(N = 421)

Sarecycline
(N = 418)

Placebo
(N = 561)

Sarecycline
(N = 573)

19.1 (10, 45)

19.5 (11, 44)

18.9 (10, 45)

19.2 (11, 43)

Sex – male, n (%)

214 (50.8)

182 (43.5)

273 (48.7)

262 (45.7)

Race, n (%)

421 (100)

417 (100)

561 (100)

572 (100)

White

350 (83.1)

338 (81.1)

456 (81.3)

474 (82.9)

Black

43 (10.2)

51 (12.2)

58 (10.3)

60 (10.5)

Other

28 (6.7)

29 (6.9)

47 (8.3)

38 (6.6)

Age, years, mean (range)

Inflammatory lesion counts, mean (95% CI)

2.4 (2.4, 2.5)

2.4 (2.3, 2.4)

2.6 (2.5, 2.6)

2.5 (2.5, 2.6)

47.5 (45.4, 49.6)

44.4 (42.4, 46.4)

46.7 (44.9, 48.5)

43.1 (41.4, 44.8)

IGA score for face, n (%)

421 (100)

418 (100)

561 (100)

573 (100)

3

329 (78.2)

250 (83.7)

454 (80.9)

486 (84.8)

4

92 (21.9)

68 (16.3)

107 (19.1)

8 (15.2)

Noninflammatory lesion counts, mean (95% CI)

IGA score for chest or back, respectively, n (%)

214 (100)

418 (100)

561 (100)

573 (100)

2

272 (64.6)

281 (67.2)

296 (52.8)

318 (55.5)

3

127 (30.2)

123 (29.4)

217 (38.7)

225 (39.3)

4

22 (5.2)

14 (3.4)

48 (8.6)

30 (5.2)

patients with back acne were pooled and analyzed from both
phase 3 studies. In the chest acne group, 421 patients received
placebo and 418 patients received sarecycline. In the back-acne
group, 561 patients received placebo and 573 patients received
sarecycline. Demographic variables and baseline disease
characteristics were similar across treatment groups for both
chest and back populations (Table 1). Most patients in both chest
and back populations had an IGA score of 2 (53–67%).

Pooled IGA Success in Chest Acne
In the individual studies, IGA success rate was significantly
greater in the sarecycline group compared to the placebo group
at weeks 6 (21.5% vs 14.6%, respectively; P=0.020) and 12 (29.6%
vs 19.6%, respectively; P=0.006) for study SC1401 and at week 12
(21.6% vs 36.6%, respectively; P<0.001) for study SC1402 (Figure
2A-B). Pooled IGA success rate was significantly greater in the
sarecycline group than in the placebo group at week 3 (11.84%

Do Not Copy
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TABLE 2.
Pooled IGA Success in Chest Acne. Percentage of subjects ≥2 point decrease from baseline (IGA chest score ≥2). Data presented are n (%), unless otherwise stated.
Placebo
(N = 421)

Sarecycline
(N = 418)

Difference
(Sarecycline – Placebo)
(95% CI)
P-value

366 (100.00)

374 (100.00)

14.07 (8.62,19.52)

76 (20.77)

125 (33.42)

<0.0001

376 (100.00)

367 (100.00)

5.36 (0.14,10.58)

76 (20.21)

92 (25.07)

0.0759

392 (100.00)

388 (100.00)

5.43 (0.87,9.99)

55 (14.03)

73 (18.81)

0.0390

415 (100.00)

414 (100.00)

4.84 (1.30,8.38)

32 (7.71)

49 (11.84)

0.0192

Week 12
Total
Successful Outcome
Week 9
Total
Successful Outcome
Week 6
Total
Successful Outcome
Week 3
Total
Successful Outcome

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

|

Search Issue

Cover

|

Next Page

637
Journal of Drugs in Dermatology
June 2021 • Volume 20 • Issue 6

J.Q. Del Rosso, L.S. Gold, H. Baldwin, et al

FIGURE 2. Percentage of subjects with IGA success (chest). IGA
success in (A) SC1401 (B) SC1402 and (C) pooled SC1401 and SC1402.
IGA success was defined as a ≥2-point decrease (improvement) in
chest IGA score from baseline (IGA chest score ≥2) and a score of
clear/almost clear. IGA, Investigator’s Global Assessment. *P<0.05.
Figure 2

FIGURE 3. Percentage of subjects with IGA success (back). IGA
success in (A) SC1401 (B) SC1402 and (C) pooled SC1401 and SC1402.
IGA success was defined as a ≥2-point decrease (improvement) in
back IGA score from baseline (IGA back score ≥2) and a score of clear/
*
almost
Figure
3 clear. IGA, Investigator’s Global Assessment. P<0.05.
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vs 7.71%, respectively; P=0.0192), week 6 (18.81% vs 14.03%,
respectively; P=0.0390), and week 12 (33.42% vs 20.77%,
respectively; P<0.0001) for chest acne (Table 2; Figure 2C). IGA
success at week 9 was numerically higher, but not significantly
different in the sarecycline group compared to the placebo
group (25.07% vs 20.21%, respectively; P=0.0759).
13

* 33.2
25.7
25.7

22.1
Placebo (N = 317)

19.2

Sarecycline (N = 325)
Placebo (N = 317)

17

Sarecycline (N = 325)

13.4

8.5

Week 3

Week 6

Week 9

Week 12

Week 3

Week 6

Week 9

Week 12

*

* 33.07

* 29.05

* 33.07

29.05

*

25
20
20
15

29.9

22.1
19.2

30
25

0

Week 12
Week 12

Week 12

* 33.2
29.9

*

35
30

*
*

33.42
33.42

20.21
20.21

Week 6

*

20
15

5
0
Week 3
Week 3

Week 3

25
20

35
C. Pooled
Week 6

5.2

30
25

5
0
Week 3
Week 3

10.9

10

Do Not Copy
Penalties Apply

Placebo (N = 246)

30
30

5
0

Placebo (N = 246)
Placebo (N = 246)
Sarecycline (N = 247)
Sarecycline (N = 247)

21.6

35
35

40

20
20

(C)

C. Pooled
C. Pooled
40
Week 340

C. Pooled

Patients with ≥2 Point
Decrease from Baseline, %

20
20

21.6
21.6

Patients
with ≥2
Patients
withPoint
≥2 Point
Decrease
from from
Baseline,
% %
Decrease
Baseline,

30

27.9
36.6
27.9

Placebo (N = 261)
Sarecycline (N = 271)

10.6

35
30

*

25
25

17.1

(B)

36.6

30
30

17.2

B. SC1402

Patients
with ≥2
Patients
withPoint
≥2 Point
Decrease
from from
Baseline,
% %
Decrease
Baseline,

Patients with ≥2 Point
Decrease from Baseline, %

35

Patients
with
Point
Patients
with
≥2≥2
Point
Decrease
from
Baseline,
Decrease
from
Baseline,
%%

40

15

17.5

*

35
B. SC1402

*
* 36.6

35
35

B. SC1402

.

*

20

0

Week 12

28.1

25

5

5
0

* 32.9

35

*18.42
*
* 12.13

18.42
14.34

21.91
19.88

21.91

19.88

Placebo (N = 493 )

14

Sarecycline (N = 511)
Placebo (N = 493 )

14.34

Sarecycline (N = 511)

12.13
7.04
7.04

Week 3

Week 6

Week 9

Week 12

Week 3

Week 6

Week 9

Week 12

Pooled IGA Success in Back Acne
In the individual studies, IGA success rate was significantly
greater in the sarecycline group compared to the placebo group
at weeks 3 (10.6% vs 5.2%, respectively; P=0.011), 6 (17.5% vs
13
10.9%,
respectively; P=0.046), 9 (28.1% vs 17.2%, respectively;
13
P=0.006) and 12 (32.9% vs 17.1%, respectively; P<0.001) for
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TABLE 3.
Pooled IGA Success in Back Acne. Percentage of subjects ≥2 point decrease from baseline (IGA back score ≥2). Data presented are n (%), unless
otherwise stated.
Placebo
N = 561

Sarecycline
N = 573

Difference
(Sarecycline – Placebo)
(95% CI)
P-value

493 (100.00)

511 (100.00)

11.41 (6.41,16.40)

108 (21.91)

169 (33.07)

<0.0001

503 (100.00)

506 (100.00)

9.62 (4.75,14.49)

100 (19.88)

147 (29.05)

0.0004

523 (100.00)

532 (100.00)

4.58 (0.48,8.68)

75 (14.34)

98 (18.42)

0.0412

554 (100.00)

569 (100.00)

5.29 (2.17,8.41)

39 (7.04)

69 (12.13)

0.0023

Week 12
Total
Successful Outcome
Week 9
Total
Successful Outcome
Week 6
Total
Successful Outcome
Week 3
Total
Successful Outcome

SC1401 and at weeks 9 (29.9% vs 22.1%, respectively; P=0.019)
and 12 (33.2% vs 25.7%, respectively; P=0.024) for SC1402
(Figure 3A-B). IGA success rate was significantly greater in
the sarecycline group than in the placebo group at weeks 3
(12.13% vs. 7.04%, respectively; P=0.0023), 6 (18.42% vs 14.34%,
respectively; P=0.0412), 9 (29.05% vs 19.88%, respectively;
P=0.0004) and 12 (33.07% vs 21.91%, respectively; P<0.0001) for
back acne (Table 3; Figure 3C).

small in size.9,16,17,18 Dapsone 7.5% gel was evaluated in a 16-week,
open-label pilot study and improved IGA and lesion counts in
moderate to severe truncal acne.16 In addition, azelaic acid 15%
foam has been effective in improving IGA and lesion counts
on the trunk in a 16-week, open-label pilot study in moderate
truncal acne.17 Topical trifarotene cream applied once daily
was evaluated in 12-week phase 3 studies for both facial and
truncal acne and is FDA-approved for acne treatment.18 Topical
trifarotene significantly reduced Physician Global Assessment
(PGA) scores reduced both inflammatory and noninflammatory
lesions in truncal acne.18 Importantly, unlike facial acne, truncal
acne often affects a large body surface area, which can create
difficulty with applying a topical treatment consistently in some
patients; oral therapy is often utilized for management of truncal
acne due to ease of use and the perception of clinicians that
oral therapy is often needed to obtain efficacy, especially for
moderate-to-severe acne.1,9,19 Thus, oral antibiotics, isotretinoin,
or spironolactone with or without COCs (in women) remain
preferred treatment options, with treatment selection based
on patient-specific factors; with an oral antibiotic such as
sarecycline, or with spironolactone, combination treatment with
topical therapy is often a rational approach.2,9
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Pooled Safety
The safety data of these studies have previously been reported.14
In brief, sarecycline was well tolerated with no serious AEs
related or possibly related to study treatment and no deaths
were reported.14

DISCUSSION
To date, there is a conspicuous absence of scientific data based
on well-designed and controlled studies when it comes to
the management of truncal acne. Current systemic treatment
options are based on recommendations for facial acne, and very
little is known about truncal acne regarding the effectiveness and
optimal use of various treatment options.1,2,9 In addition, using
clinical studies on facial acne to provide recommendations for
truncal acne can be problematic. For example, available data
suggest that using benzoyl peroxide as a cleanser/wash or in
low-to-moderate concentrations as a short-contact therapy are
not effective in reducing C. acnes on the trunk, unlike results
associated with BP use on the face.15
With the exception of trifarotene cream, most clinical trials
evaluate the use of topical therapies for truncal acne and are

Current broad-spectrum oral antibiotics prescribed for moderate
to severe acne may be limited by side effects and bacterial
resistance to antibiotics.3,4 By contrast, narrow-spectrum
antibiotics, including sarecycline, exhibit less antibiotic selection
pressure and have shown a low propensity to induce bacterial
resistance.10 While further studies are needed to further confirm
the minimal impact of sarecycline on the microbiome, the use
of broad-spectrum tetracycline-class drugs such as doxycycline
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and minocycline have been associated with bacterial dysbiosis
with alterations in both the gut and the skin.20-23 In addition, some
reports suggest a potential association between inflammatory
bowel disease (IBD) and broad-spectrum antibiotics.23-25
Sarecycline is a narrow-spectrum tetracycline-class antibiotic;
its narrow-spectrum is defined as negligible antibiotic
activity against many Gram-negative and anaerobic bacteria,
while retaining high activity against C. acnes and clinically
relevant Gram-positive organisms such as streptococci and
Staphylococcus aureus, including methicillin-resistant strains.26
Sarecycline has been shown to more selectively inhibit
C. acnes and several Gram-positive bacteria with minimal
activity against enteric aerobic gram-negative bacteria, such as
those commonly found in the gut.11-13,26 Additionally, sarecycline
is active against macrolide erythromycin-resistant C. acnes.26
Sarecycline has shown reduced potential for antibacterial
resistance and is currently the only antibiotic approved for acne
with a low bacterial resistance statement supported in FDAapproved prescribing information.10,26 Available microbiologic
data supports that sarecycline has a low propensity to induce
bacterial resistance among many specific types of bacteria,
including many Gram-negative bacteria and some anaerobes,
which differentiates sarecycline from other tetracycline-class
antibiotics that exhibit a broader spectrum of antibiotic activity.26
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truncal acne in pivotal trials, although evaluation of Penalties
truncal acne
was not the primary objective of the phase 3 studies. In pivotal
phase 3 studies, sarecycline was shown to be effective for
moderate to severe facial acne, with low rates of AEs, including
GI side effects.10,14 Analysis of IGA data in subjects with truncal
acne enrolled in the phase 3 studies demonstrates the efficacy
of sarecycline for acne affecting the chest and/or back, observed
as early as 3 weeks after initiation of treatment, with continued
improvement over the duration of the study. The narrower
spectrum of antibiotic activity compared to other tetracyclines
commonly used for acne, favorable safety and tolerability
profile, convenience of once-daily administration with or without
food, and decreased likelihood of antibiotic resistance based
currently available data, collectively support sarecycline as an
optimal choice for the oral treatment of moderate to severe acne
affecting the face and/or trunk.
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improvement in back acne
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“Hair care products can impact the health of the scalp and skin. I found myself having
to choose between beautiful hair and healthy skin, when I wanted both. So, I decided
to develop a solution that offered the best of hair care and skin care in one.”
Iris Rubin, MD

Founder, SEEN Hair Care
Harvard-trained dermatologist

Dermatologist-graded clinical study. Rubin IK. Efficacy of a non-comedogenic hair care regimen for the reduction of mild to moderate truncal
and facial acne. A single arm study. J Drugs Dermatol (in this issue).
Rubin IK, Gourion-Arsiquaud S. Deposition and retention of hair care product residue over time on speciﬁc skin areas. J Drugs Dermatol.
2020 Apr;19(4):419-423.

1

2

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.6165

June 2021

642

Volume 20 • Issue 6

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Parametric Acne Severity (PAS) Score and Lesion Counts
from Multi-Modality Facial Image Analysis Correlates
Strongly With Investigator Assessment
Diane Thiboutot MD,a Amy Longenecker BSN,a Douglas Canfield BS,B and Sachin V. Patwardhan PhDB
aDepartment of Dermatology, The Pennsylvania State University College of Medicine, Hershey, PA
BCanfield Scientific, Inc., Parsippany-Troy Hills, NJ

ABSTRACT
Variability in acne lesion counting and assessing global severity necessitates large sample sizes that increase trial costs. Lack of standardized measures for these outcomes precludes the conduct of meta-analyses needed to compare efficacy of acne treatments. The
goal of this study was to evaluate objective measures of lesion counts and global severity using analysis of multimodal photography.
An algorithm for counting lesions was trained and validated in 30 acne subjects and compared to parallel assessments by 2 expert
raters. A composite of photographic data representative of acne lesion topography, erythema, and C Acnes fluorescence was used to
generate a Parametric Acne Severity (PAS) score. No relationship was identified between lesion counts and IGA. The correlation coefficients between raters and the algorithm when compared per view for the inflammatory and non-inflammatory lesion counts were
0.77 (P=0.001) and 0.85 (P=0.001), respectively. The correlation coefficient between the raters’ IGA grades and the PAS score was 0.82
(P<0.05). These data demonstrate that the lesion counting and PAS are objective measures that strongly correlate with investigator
assessments. Inclusion of these measures in clinical trials may reduce variability, standardize outcomes, and provide insights into
treatment effects on photographic parameters associated with acne.
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INTRODUCTION

A

cne is one of the most common skin conditions affecting
millions of people worldwide. There are considerable
negative effects of acne including lifelong scarring,
feelings of low self-esteem, and an impaired quality of life.
Acne often requires treatment with combinations of drugs,
many of which are expensive. Billions of US healthcare dollars
are spent annually on the treatment of acne, both for office
visits and for over the counter and prescription drugs, with
little to no ability to estimate their comparative benefits. In this
era of ever-changing paradigms in health care delivery, it is
essential that health care providers base treatment decisions
on data generated through evidence-based analyses.
The lack of standardization in how acne is assessed in clinical
trials makes it difficult to pool data from different trials to assess
comparable efficacy of different types of treatment. Health care
providers need these data to guide treatment recommendations
for patients with acne.
The Acne Core Outcomes Research Network (ACORN) was
formed by an international group of experts with interest in

improving how acne and its impacts are measured. The goal
of the ACORN group is to develop a “toolbox” of validated
measures to assess acne that can be adopted by researchers
conducting clinical trials worldwide.1 The use of these
standardized outcome measures would generate data that
could be used to conduct meta-analyses to assess comparative
to help guide treatment selection.
The primary end points of regulatory clinical trials for acne are
acne lesion counts and the Investigator’s Global Assessment
(IGA) of acne severity. However, both lesion counting and
grading approaches have not been standardized. Furthermore,
maintaining consistency within and across studies is
challenging due to evaluators’ subjectivity. The Food and
Drug Administration (FDA) recommends that study sponsors
discuss their IGA scales and study designs with the FDA before
trial implementation.2 Most IGA scales use phrases such as
“none”, “few”, “several”, “moderate” or “many” inflammatory/
non-inflammatory lesions as severity grade descriptors.
Some scales also look at the lesion distribution using area of
involvement description as “less than half”, “more than half”,
or “entire area”. A study reported that dermatologists tend to
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be more reliable in acne lesion counting compared to global
assessments. Training tends to improve the reliability of lesion
counts and global assessment.3
The importance of image-based evaluation has increased with
the exponential growth of tele-dermatology in the past two
decades. A study with 69 subjects has reported agreement
between acne evaluations performed in person and from
“selfie” images captured by the subject.4 A deep machinelearning algorithm was developed to generate automated
IGA scores based on training using facial photographs of 416
acne patients. This algorithm has been reported to give the
best classification accuracy of 67% with a Pearson correlation
between machine‐predicted score and the clinical scoring for
various image input sizes of 0.77.5
The VISIA-CR multi-modality and multi-spectral imaging
system has been used in FDA-regulated clinical trials for
acne. In addition to capturing the standard front and obliqueview clinical images of the subject’s face, the imaging system
also captures parallel-polarized (surface reflectance), crosspolarized (diffuse reflectance), and narrow-band blue light
(405 nm ±10 nm) fluorescence and reflectance images. These
images generate data on facial erythema, fluorescence of
Coproporphyrin III produced by C Acnes bacteria, skin surface
topography, and shine (oiliness). Recognizing the challenges
presented by variation in counting acne lesions among
investigators in clinical trials, an algorithm was developed to
classify and count acne lesions based on composite data from
the VISIA-CR images.6

D. Thiboutot, A. Longenecker, D. Canfield, S.V. Patwardhan

TABLE 1.
Subject Demographics
Gender

n

Mean Age
+/- SD

Mean IGA
+/-SD

Females

16

19.6+/-6 yrs

2.7 +/- 0.8

Males

14

18.5 +/-6 yrs

3.2 =/-0.8

Phototype

N

I
II
III
IV
V
VI

13
4
5
4
1
2

is summarized in Table 1. Subjects were excluded if they used
mineral makeup in the previous 2 days, sunscreen with 24
hours of the visit, or if they had facial hair that precludes acne
evaluation. The study was approved by the Pennsylvania State
University Institutional Review Board.
A sample size of 17 for the second phase of the study achieves
90% power to detect a difference of 0.2 between the null
hypothesis correlation of 0.75 and the alternative hypothesis
correlation of 0.95 using a two-sided hypothesis test with a
significance level of 0.05. To evaluate the performance of the
algorithm and correlation of IGA with PAS, Pearson’s correlation
coefficient is calculated between the acne lesion counts obtained
by image analysis and the expert raters, and the IGA scores as
determined by expert raters and the parametric acne severity
score generated from the photographic data.
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The goal of the present study was to develop objective
measure of acne lesion counts and global assessment. Specific
goals were to 1) train, revise, and validate the VISIA-CR acne
lesion classification algorithm using side-by-side comparison
with investigator assessments and 2) examine the correlation
between IGA and Parametric Acne Severity (PAS) derived from
multimodal photographic data. For lesion counts, the study
was designed to be conducted in 2 phases of 17 subjects each.
In the first phase, investigators were to identify lesions on the
study subject’s face and mark them on the photographs of the
subject’s face that were displayed on the computer positioned
next to the subject. The lesions identified by the investigators
were to be used to train and revise the VISIA-CR acne lesion
classification algorithms. Validation of the algorithm was to
be conducted in the second phase where lesion classification
by the algorithm was to be compared to classification by two
investigators.

MATERIALS AND METHODS
Subjects included males and females ages 14–50 years with
facial acne who were willing and able to sign consent and
participate in all the study procedures.The subject demographics

examined independently by two investigators. Inflammatory
and non-inflammatory acne lesions were counted, and an
Investigator’s Global Assessment (IGA) severity grade (Table 2)
was given to the subject by each investigator. Before the subject’s
assessment, multi-modality facial images were captured using
Canfield Scientific Inc.’s VISIA-CR imaging system. The imaging
system was configured to display the subject’s as-captured side
and front view clinical images to an investigator during the live
examination of the subject. When identifying and counting

TABLE 2.
Investigator’s Global Assessment Scale
0

Clear

Absence of active disease with no inflammatory
or noninflammatory lesions

1

Almost
Clear

A few scattered comedones
and a few small papules

2

Mild

Easily recognizable; less than half the face
is involved. Some comedones and some
papules and pustules. No nodules.

3

Moderate

More than half the face is involved.
Many comedones, papules and pustules.
One small nodule may be present.

4

Severe

Entire face is involved. Covered with
comedones, numerous papules and pustules.
Few nodules may or may not be present.
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FIGURE 1. Clinical images of 4 subjects illustrating IGA grades 1–4.

FIGURE 2. RBX-Red images of 4 subjects illustrating IGA grades 1–4 with the detected acne inflammation (black spots) within the Area of Interest
(blue border).
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the lesions on the subject’s face, each investigator marked the
locations of the lesions on the displayed clinical images. The
lesions marked by both the investigators were then overlaid
in two colors on the subject’s clinical images and presented
to the investigators together for consensus. The investigators
then reexamined the subject who was seated adjacent to the
computer screen for lesions that were not mutually identified,
and the investigators came to agreement on how to classify
these lesions. Figure 1 shows clinical images of 4 subjects
representing different levels of acne severity based on the IGA
grade assigned to them by the investigators.
Image Analysis
Post processing of the images included image registration,
delineating the area-of interest (AOI) for analysis, and image
transformation/correction for obtaining pigmentation (melanin
and hemoglobin), fluorescence (coproporphyrin-III (CPIII) and

protoporphyrin-IX (PPIX)), texture, and shine/ surface oiliness
images. The two side-view AOI’s included the cheek and temple
area of the subject’s face while the front view AOI included
the forehead and chin area. The polarized and fluorescence
images were elastically registered with the clinical images
so that the same AOI would be used for analysis across all
imaging modalities. RBX transformation was applied to the
cross-polarized images to convert the RGB color data in the
Red and Brown images. RBX transformation uses a spectrocolorimetric model to extract hemoglobin (Red) and melanin
(Brown) absorption and distribution information from the
Cross-polarized images.7 The CPIII fluorescence image was
corrected for pigment absorption of the excitation light using
the absorption image of the excitation light. Using image-fusion
technique a skin macro-micro relief with textural/topography
features and shine-gloss distribution map were extracted from
the combination of cross and parallel polarized images.
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FIGURE 3. Skin texture/topography images of 4 subjects illustrating IGA grades 1–4 with the detected raised lesion areas (red spots) within the
Area of Interest.

Various acne related parameters were measured from these
post-processed images. The measurements from the three
views of the subject’s face were combined to obtain a full-face
measurement. The RBX-Red image was analyzed to detect
acne related inflammation and report its fractional area with
respect to the AOI. Figure 2 shows RBX-Red images of the
same four subjects illustrated in Figure 1 with different levels of
acne severity based on the IGA grade assigned to them by the
investigators.The AOI (blue) and the detected acne inflammation
(black) are drawn on top of these images.

The microbial activity of C Acnes bacteria which is accentuated
in comedones, was measured from the CPIII fluorescence
image. The CPII fluorescence emitted from within the pores was
detected. In a previously reported study, we had illustrated that
the correlation between the CPIII fluorescence spots and the
physicians’ identified comedones increases by only measuring
the most prominent spots with respect to their size.8 So, the size
of the detected fluorescence spots was measured and only those
spots larger than 20% of the maximum spot size for that subject
were kept. The total area of all the spots larger than 20% of the
maximum spot size was reported as a fractional area of the
AOI. Figure 4 shows the absorption corrected CPIII fluorescence
images and the detected fluorescence spots (red) for the same
four subjects illustrated in Figure 1.
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Facial Roughness associated with the raised topography
of the
acne lesions was measured from the image-fusion based skin
macro-micro relief texture map/image. The total raised area
of all the acne lesions on the subject’s face was detected and
reported as a fractional area of the AOI. Figure 3 shows the
texture maps/images and the raised lesion areas (red) of the
same four subjects illustrated in Figure 1.

Fractional area of skin surface oiliness and shine were measured
from the combination of cross-and parallel polarize images. In
an earlier study we had illustrated that these two measurements
are complementary to each other and strongly correlate with

FIGURE 4. CPIII fluorescence images of 4 subjects illustrating IGA grades 1–4 with the detected fluorescence spots (red) within the Area of Interest
(blue border).
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FIGURE 5. A plot of the PAS scores of 30 subjects calculated from the
linear combination of acne severity parameters measured from the
multi-modality images with respect to the IGA grades assigned to
these subjects.

D. Thiboutot, A. Longenecker, D. Canfield, S.V. Patwardhan

TABLE 3.
Lack of Correlation Between IGA Scores and Lesion Counts in 30
Subjects
IGA
score

n

Inflammatory
Lesion Count
Mean +/- SD

Noninflammatory
Lesion Count
Mean +/- SD

1

9

17 +/ 12

50 +/- 30

2

12

45+/- 17

90 +/- 67

3

7

59 +/- 51

62 +/- 54

4

2

39 +/- 9

61 +/- 8

0.47

0.08

Correlation with IGA

both the amount of skin surface oil and the clinical evaluation of
the subject’s face for oiliness.9
The various acne related parameters measured form the multimodality images were linearly combined to obtain the PAS
score.
The multi-modal images were also analyzed for detecting
inflammatory and non-inflammatory acne lesions. The lesions
identified from image analysis were compared with those
identified by the investigators; not only for the total lesion
counts but also for their locations on the subject’s face.

RESULTS

those identified by the investigators. The Pearson correlation
coefficients when compared per view for the inflammatory and
non-inflammatory lesion counts were 0.77 (P=0.001) and 0.85
(P=0.001), respectively.
Correlation Between Acne Lesion Counts and IGA Score
When the lesion counts were compared with the IGA grades,
no relationship was identified between the two. The correlation
coefficients between inflammatory and non-inflammatory lesion
counts and IGA grades were 0.47 and 0.08, respectively (Table 3)
Correlation of Individual Acne Features with IGA Score
Recognizing the challenges associated with variability in
investigators’ global assessments in a clinical trial setting, a
comparison of IGAs generated by the investigators in this study
was made with the parametric acne severity (PAS) assessment
that was generated from the composite multimodal photography
data.
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Correlation Between Classification of Acne Lesions Identified by
the Investigators and the Algorithm
For the phase-1 subjects there was a good correlation between
the investigators and the algorithm lesion counts (0.72 and 0.79
for inflammatory and non-inflammatory lesion, respectively).
However, when comparing detected lesions based on their
location with respect to the investigator annotated lesions it was
realized that the raised topography of the lesions may not be
clearly visible in certain facial areas from the parallel-polarized
or clinical (standard 1) images. Detection noise was mainly
attributed to shine/oiliness, flakey skin, and pigmentation
artifacts. Using a combination of cross and parallel polarized
images an image-fusion based skin texture/topography
algorithm was developed as a solution to generate a skin
topography map that removes skin color, pigmentation, and
lighting gradient dependencies. Further, a computer-assisted
classification method was developed with a trained technician
oversight. In the computer-assisted method, the algorithmic
detection is presented to a technician who evaluates the multimodality images and deletes/reclassifies lesions detected
due to skin/imaging artifacts. Analysis of phase 2 images
showed a stronger agreement between the inflammatory
and noninflammatory lesions identified from the images and

Inflammation (as assessed by facial erythema) raised lesion
topography, microbial fluorescence, and skin surface oiliness
were measured from the multi-modal images and their
relationship with the IGA scoring assigned by the investigators
was individually evaluated. Acne lesions raised topography
showed the strongest relationship to IGA with a correlation
coefficient of 0.86 (P<0.01) followed by inflammation with a
correlation coefficient of 0.80 (P<0.01). An inverse relationship
was observed between the measurement of the most prominent
CPIII fluorescence spots and IGA grades with a correlation
coefficient of 0.57 (P<0.01). No relationship was observed
between shine/skin surface oiliness and the IGA grades with a
correlation coefficient of 0.044 (P<0.01).
All the above-mentioned measurements were normalized with
respect to their expected maximum and an equally weighted
linear combination of them was compared with the IGA to
generate an image analysis -based PAS score. Shine/skin
surface oiliness measurement was not included in this linear
combination as it did not correlate with IGA. The correlation
coefficient between the IGA grades and the PAS score was 0.82
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(P<0.05). The correlation coefficient between the IGA grades and
the PAS score without CPIII fluorescence measurements was
0.87 (P<0.05). Figure 5 shows the scatter plot of the IGA grades
and the PAS scores of all 30 subjects along with the linear
regression line that can be used to fit a model between the two
variables.
Based on our analysis, we propose a multi-factorial measurement
combination as an objective and repetitive alternative for global
assessment of acne severity.

DISCUSSION
Aside from visual clues, a physician also palpates the subject’s
skin to identify and confirm acne lesions. It is difficult to see
and identify comedones and small inflammatory lesions
when standing away from the subject at a 3-foot distance as
recommended for the IGA assessment. Although most of the
IGA grading scales qualitatively assess acne lesions (using
phrases such as none, few, moderate, many lesions), it should
not be surprising that there is no relationship between the actual
lesion counts and the IGA grades.
When a subject is evaluated for acne severity standing at least
three (3) feet away, two things stand out, the facial erythema
and the raised skin topography. Because of this, it seems logical
that the measurements of these two factors correlate the most
with IGA. Acne scars and post-acne hyperpigmentation may
also stand out when evaluating the subjects face, but these two
features are not supposed to be evaluated when judging acne
severity and assigning the subject an IGA grade. However, if
these factors need to be measured along with the acne severity
assessment, then changes in skin contour due to scars can
measured from the texture image and hyperpigmentation can
be measured from the RBX-Brown images.

D. Thiboutot, A. Longenecker, D. Canfield, S.V. Patwardhan

glands producing excess amount of sebum contribute to acne,
assessment of oiliness is not included in the IGA evaluation and
our data supports that practice.
The number of subjects evaluated in this study was small and
no treatment effects were evaluated. We propose the next step
towards establishing the PAS scores as an objective measure of
acne severity would be to use it as an exploratory endpoint in
a multicenter acne treatment study. A multicenter study would
allow evaluation of the PAS scores compared to IGA grades
assigned by individual study site investigators, while measuring
change in acne severity due to treatment that would allow
evaluation of its sensitivity. We believe that the incorporation
of PAS scores can bring standardization to acne assessment
in clinical trials that use multimodal photography and provide
more sensitive measurements for studying treatment effects.
In addition, assessment of treatment effects on individual
photographic modalities could provide additional insights into
mechanism of action of acne therapeutics.
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ABSTRACT
Background: The Food and Drug Administration (FDA) recommends grading acne vulgaris via an Investigator’s Global Assessment
(IGA) scale and assessing treatment as either success or failure, with success defined as clear (grade 0) or almost clear (grade 1) with
at least a two-grade improvement in acne severity from baseline.
Objective: To determine the likelihood of achieving real world treatment success in patients with acne according to FDA guidance.
Methods: We calculated estimated appropriates to obtain the IGA 0/1 (clear or almost clear rate) for many of the oral and topical medications. We also used the National Ambulatory Medical Care Survey (NAMCS) data to determine the number of medications prescribed
for outpatient visits when isotretinoin was prescribed or when isotretinoin was not prescribed and the one and only diagnosis was
acne.
Results: Isotretinoin had the highest IGA 0/1 at 87%. None of the other medications had an IGA 0/1 > 40%. Of all outpatient acne
visits, only 6% receive isotretinoin. When excluding isotretinoin visits, 71% of patients received ≤ 2 medications.
Limitations: The majority of the acne medication studies lasted 12 weeks, however, it can take 6 months or longer to get the maximum
effect. None of the studies combined topical and oral medications.
Conclusions: The majority of acne patients are not likely to achieve success according to FDA guidance. We propose that the FDA
guidance may be too rigorous. An alternative hypothesis is that most acne patients are undertreated.
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INTRODUCTION

A

cne vulgaris is a common inflammatory skin condition
that affects approximately 85% of teenagers at some
point in their lives and up to 20% may develop facial
scarring.1,2 Although acne primarily affects younger individuals,
acne can persist into adulthood and can affect any age group.
Acne can lead to severe scarring and psychological distress
leading to lower self-esteem, anxiety, and depression.3 There
are many different treatments for acne and many providers
will choose a treatment regimen based on the clinical type
(comedonal, papulopustular, mixed, or nodular) and severity.1

There are many different scales for grading acne severity.
FDA recommends grading acne via an IGA scale. The different
grades include clear (grade 0), almost clear (grade 1), mild
severity (grade 2), moderate severity (grade 3), and severe
(grade 4).4 The FDA suggests assessing treatment as either
success or failure, with success defined as clear (grade 0) or
almost clear (grade 1) with at least a two-grade improvement in
acne severity from baseline.4
The purpose of this study is to determine the likelihood of
success in patients with acne according to FDA guidance. Since

first-line treatment for acne can include combination therapy,
we will also determine the number of medications prescribed
in acne outpatient visits.

MATERIALS AND METHODS
Clear or Almost Clear Rate for Medications in Acne
In this retrospective study, we relied on the FDA highlights
of prescribing information to obtain the IGA 0/1 for all of the
topical medications and two of the oral medications, sarecycline
and drospirenone-ethinyl estradiol. For the remaining oral
medications, we searched peer-reviewed publications to obtain
the clear or almost clear rate. If there were multiple studies for
a medication, we calculated an appropriate weighted estimate.
All of the studies identified 12 weeks, except for the isotretinoin
studies, which lasted 20 weeks and the drospirenone-ethinyl
estradiol studies, which lasted 24 weeks.
The FDA suggests grading acne outcomes via an IGA scale,
however, a few of the studies included other scoring scales
such as the Evaluator’s Global Severity (EGS) or the Global Acne
Assessment Score (GAAS). For the purposes of this paper, we
can assume that the other scoring scales were equivalent to the
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IGA. According to FDA guidance, success was defined as IGA
0/1 with at least a two-grade improvement in acne severity from
baseline.4

K. Patel, K.B.Nole, A. Fleischer Jr.

TABLE 1.
Topical Drug Efficacy in Acne Vulgaris

Drug

Number of Medications Prescribed in Acne Visits
Data from the 2012 to 2016 NAMCS was used to determine
the number of medications prescribed for outpatient visits
when isotretinoin was prescribed or when isotretinoin was not
prescribed and the one and only diagnosis was acne.5 These
surveys were developed and implemented by the National
Center of Health Statistics, part of the Center for Disease
Control and Prevention (CDC). Results from the survey provide
nationally representative yearly estimates of non-hospital-based
outpatient healthcare utilization.5 To account for the variance
caused by the complex survey design, and for all analyses we
used survey weights to provide the more precise estimates. In
order to maximize the likelihood that we would be examining
visits exclusively for the treatment of acne, we limited the
analysis to those visits with one and only one diagnosis.
Reduction in Lesions vs Clear or Almost Clear Rate
The FDA recommends assessing the number of inflammatory
and non-inflammatory lesions before and after treatment. We
relied mainly on the FDA highlights of prescribing information
to obtain the percentage reduction in inflammatory and noninflammatory lesions. If there were multiple studies, we created
estimated appropriates for the percentage reduction.

Adapalene gel 0.1%6

Number
of Agents

16%

1

18%

1

Tazarotene cream 0.1%9

19%

1

Adapalene gel 0.3%6

21%

1

Tretinoin lotion 0.05%

7

21%

1

Clindamycin gel 1.2%10

22%

1

Minocycline foam 4%11

22%

1

Clindamycin phosphate and
benzoyl peroxide gel 1.2%/2.5%10

29%

2

Benzoyl Peroxide gel 2.5%

10

*

Clear or
Almost Clear
(IGA 0/1)
at 12 Weeks

Tazarotene foam 0.1%12

29%

1

Dapsone gel 7.5%13

30%

1

Adapalene and benzoyl
peroxide gel 0.1%/2.5%14

32%

2

Clindamycin phosphate and
tretinoin gel 1.2%/ 0.025%15

32%

2

Trifarotene cream16

36%

1

Dapsone gel 5%*8

38%

1

Dapsone gel 5% was applied twice daily, whereas Dapsone gel 7.5% was applied once daily

2.
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We performed two separate linear regression analyses,
one
Clear or
comparing the percentage reduction in inflammatory lesions
to the percentage achieving IGA 0/1, and a second analysis
comparing the percentage reduction in non-inflammatory
lesions to the percentage achieving IGA 0/1.

RESULTS
Clear or Almost Clear Rate for Medications in Acne
According to the FDA highlights of prescribing information, IGA
0/1 of topical medications ranged from 16% to 38% at the end of
12 weeks (Table 1).6–16 Dapsone gel 5% had the highest IGA 0/1
rate at 38%,8 whereas adapalene gel 0.1% had the lowest IGA 0/1
rate at 16% (see table 1).6 Increasing the strength of adapalene
gel to 0.3% resulted in a 5% increase in the IGA 0/1 (see Table 1).6
Combining two medications together was more successful in
achieving IGA 0/1 than either medication alone. For example,
adapalene gel 0.1% had an IGA 0/1 of 16% and when adapalene
gel 0.1% was combined with benzoyl peroxide gel 2.5%, the
IGA 0/1 increased to 32% (see Table 1).10 However, the success
rate of the medications was not additive. For example, benzoyl
peroxide gel 2.5% had an IGA 0/1 of 21%; clindamycin gel 1.2%
had an IGA 0/1 rate of 22%; and clindamycin phosphate and
benzoyl peroxide gel 1.2%/2.5% had an IGA 0/1 rate of 29% (see
Table 1).10

Number
of Agents

Drug

Almost Clear
(IGA 0/1)

Extended release minocycline19

17%

1

Drospirenone/ethinyl
estradiol tablet21

18%

2

22%

1

30%

1

87%

1

Sarecycline tablet20
Doxycycline calcium tablet

18

Isotretinoin capsule17

For the oral medications, isotretinoin had by far the highest IGA
0/1 at 87%,17 and the second highest rate was that of doxycycline
at 30% (Table 2).18 Extended release minocycline had an IGA 0/1
of 17%, which was the lowest amongst the oral medications (see
Table 2).19 Isotretinoin was the only medication to have an IGA
0/1 >40%.
Number of Medications Prescribed in Acne Visits
According to the NAMCS data from 2012-2016, there were
a total of 3,307 outpatient visits where acne was the one and
only diagnosis, estimating the experience of 72.7 million (95%
CI: 70.1, 74.8) outpatient visits. Of these, 4.6 million (3.8, 5.4)
visits, representing 6.4% (5.3, 7.5) of these acne visits, were
isotretinoin-treated patients.
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TABLE 3.

For the rest of the 68.1 million visits in which isotretinoin was
not prescribed, we determined the number of medications
prescribed. 48.1 million (44.1, 52.2) visits resulted in either 0, 1,
or 2 medications being prescribed, whereas 19.9 million (17.2,
22.7) visits resulted in 3 or more medications (see Table 3). The
majority of patients received either 0, 1, or 2 medications: 70.7%
(65.2, 76.2).

National Ambulatory Medical Care Survey Estimates from 2012 to
2016: Number of Medications Prescribed for Acne Management
(Excluding Isotretinoin Patients)
Number of
Medications

Number of Medications

Proportion of
Total Visits
(95% Confidence
Interval)

0

4.6 (3.7,5.4)

6.7 (5.5, 7.9)

1

21.8 (20.2, 23.5)

32.0 (29.9, 34.2)

K. Patel, K.B.Nole, A. Fleischer Jr.

Reduction in Inflammatory Lesions

Reduction in Lesions vs Clear or Almost Clear Rate
According to the FDA highlights of prescribing information, the
2
21.8 (20.2, 23.4)
32.0 (29.9, 34.1)
percentage in inflammatory lesion reduction ranged from 42%
3
14.0 (12.8, 15.3)
20.6 (18.8, 22.4)
to 60% and the percentage in non-inflammatory lesion reduction
≥4
5.9 (4.4, 7.5)
8.7 (6.5, 11.0)
ranged from 17% to 56% (Figures 1 and 2).6–16,18–21 For the linear
regression analysis comparing the percentage reduction in
inflammatory lesions to the percentage achieving IGA 0/1, the
FIGURE 1. Reduction in inflammatory lesions vs clear or almost clear
relationship was significant (R2=0.3, P=0.03) (see Figure 1).
rate. There
is a significant
relationship
between
the or
percentage
Figure
1. Reduction
in Inflammatory
Lesions
vs. Clear
Almost Clear Rate
For the linear regression analysis comparing the percentage
2
=0.3,
reduction in inflammatory
lesions andScale
IGA 0/1(R
(Investigator’s
Global Assessment
Grade
0/1)P=0.03).
reduction in non-inflammatory lesions to the percentage
achieving IGA 0/1, the relationship was not significant (R2=0.007,
65%
P=0.8) (see Figure 2).

DISCUSSION

60%

Isotretinoin had the highest IGA 0/1 at 87%. None of the other
drugs had an IGA 0/1 >40%. For most outpatient acne visits,
isotretinoin is not prescribed (94%) and the majority of these
patients receive 0, 1, or 2 medications (71%). Based on these
findings, the majority of acne patients are not achieving success
according to FDA guidance. Since FDA success must also include
a two-grade improvement, the true success rate will be lower
than the IGA 0/1 rate. Rather than conclude that most providers
are prescribing medication regimens that result in failure, we
believe that the FDA guidance may be too conservative.

55%
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50%

45%

40%
15%

20%

25%

30%

35%

40%

Clear or Almost Clear Rate
(Investigator’s Global Assessment Scale Grade 0/1)

Reduction in Non-inflammatory Lesions

We propose that further studies assess the relationship between
reduction in both inflammatory and non-inflammatory lesions
and IGA 0/1 as this may help develop alternative definitions
FIGURE 2. Reduction in non-inflammatory lesions vs clear or almost
of success
clear rate.
There is noinsignificant
relationshipLesions
between
percentage
Figure
2. Reduction
Non-inflammatory
vs.the
Clear
or Almost Clear
Rate in acne treatment. For example, the Hidradenitis
reduction in non-inflammatory
lesions
and Grade
IGA 0/10/1)
(R2=0.007, P=0.8).
Suppurativa Clinical Response (HiSCR) is a valid and meaningful
(Investigator’s
Global Assessment
Scale
endpoint for hidradenitis suppurativa.22 HiSCR defines success
65%
as >50% reduction in inflammatory lesion count with no increase
in abscesses or draining fistulas.22
55%

Regulatory agencies require improvement on outcomes by
assessment of both investigators and subjects. We were unable
to find any studies comparing patient assessment of disease
improvement or patient assessment of disease-specific quality
of life to IGA 0/1, and further studies on this topic may help
redefine acne treatment success.

45%

35%

25%

15%
15%

20%

25%

30%

35%

Clear or Almost Clear
(Investigator’s Global Assessment Scale Grade 0/1)

40%

There are several limitations to this study. None of the studies
combined oral and topical medications, and there is a possibility
that combining oral and topical medications may significantly
increase the likelihood of success. None of the studies included
3 or more medications, and it is possible that using 3 or more
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medications may increase the IGA 0/1 to >50%. Also, the majority
of the acne medication studies lasted 12 weeks, however, it can
take 6 months or longer to get the maximum effect. Another
limitation is that most of the studies excluded patients with mild
acne, so extrapolation of this population is not possible in our
database.
Taken altogether, this study demonstrates that the majority of
physician-treated acne patients in the United States are not
likely to achieve success according to FDA guidance.
Further studies should be done to demonstrate a clinically
meaningful severity difference, or minimum clinically important
difference, in acne severity and these studies may help redefine
acne treatment success.
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Perry Robins, MD,
saved our skin—
literally.
Dr. Perry Robins took on an enemy
of unimaginable power: the sun.
At a time when most people
worshipped a sun-kissed glow, the
medical techniques and messages
Dr. Robins promoted had the power
to affect every human being on the
planet.

store.SkinCancer.org
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● The Journal of Dermatologic Surgery
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Granted temporary license to teach and practice Mohs surgery
in Australia
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Author of 15 books / 10 chapters / 36 articles / 3 films / 24 videos
on skin cancer
Lectured in 50 countries in 4 languages on skin cancer
Performed Mohs surgery on over 47,000 patients

Established the first one-year training program in Mohs surgery

You’d think a person with a vocabulary as big as Perry Robins’ would have understood
the words no or can’t, but fortunately for us, he didn’t. Readers will be inspired!
— C. William Hanke, MD
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Analysis of Reddit Reveals Atopic
Dermatitis Patient Questions
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ABSTRACT
Background: Reddit, the seventh most visited website in the United States, has become an exceedingly popular platform for patients
to source medical information and discuss chronic conditions.
Objective: To uncover patient questions regarding atopic dermatitis, as physicians can use this knowledge to better address patient
concerns and more comprehensively educate patients.
Methods: The authors analyzed 1,000 questions posted on the “Hot” section of the “eczema” subreddit. Each question was then
separated into categories and subcategories for analysis.
Results: 1,000 questions from 881 posts were analyzed. The highest proportion of questions (29.5%) were non-pharmacologic
management focused, with patients inquiring about diet, over the counter skincare products, personal hygiene practices, clothing,
and supplements. Non-specific management (19.1%), uncertainty about symptoms (14.6%), medications (14.3%), cause and triggers
(10.3%), and mental health (6.9%) were common categories as well.
Limitations: The questions of the eczema subreddit subscribers may not reflect the questions of all atopic dermatitis patients.
Conclusion: This analysis demonstrates that atopic dermatitis patients require greater management guidance, especially nonpharmacologic strategies, and more comprehensive discussions regarding the range of symptoms, trigger avoidance, and mental
health resources. Addressing these gaps in knowledge may lead to improved outcomes and more informed, empowered patients.
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INTRODUCTION

A

topic dermatitis (AD) is a chronic relapsing
inflammatory skin condition characterized by acute
flare-ups of widespread rashes and pruritic lesions.1
Since the 1970s, the incidence of AD has increased 2- to 3- fold
in industrialized nations, with the disease currently affecting
approximately 15% to 20% of children and 1% to 3% of adults
worldwide.2,3 In the US, it is estimated that there are 16.5
million adults suffering from AD, with 6.6 million reporting
moderate-to-severe symptoms.4 Beyond its prevalence, AD
has a tremendous impact on patient quality of life, with over
50% of adults with AD indicating that it limits their lifestyle.5
Additionally, AD presents a profound economic burden in the
US as an estimated $5.3 billion, including direct medical costs,
indirect costs from lost productivity, and quality of life impacts,
is spent annually.6
Given the chronic and relapsing nature of AD, patients are often
left frustrated and unsatisfied with their disease management.
A recent study of adults with moderate to severe AD found
that 60.5% reported severe or unbearable itch in the past two
weeks, 85.8% reported daily itch, and 62.8% reported itching at

least 12 hours per day.7 In addition, greater than half of adults
with moderate-to-severe AD have insufficient disease control.8,9
As a result, patients frequently turn to social media, given its
accessibility and convenience, to seek guidance and obtain
additional health information.
Reddit, the seventh most visited website in the US with
approximately 430 million monthly active users, has become
a popular platform for patients to source medical information
and discuss diseases, especially chronic conditions.10,11 The
website is organized into a collection of millions of forums,
or “subreddits,” dedicated to discussing specific topics. AD
patients in particular have created a highly engaged and
active community, titled the “eczema” subreddit. This forum
has proven to be popular among patients, as the number of
subscribers to the “eczema” subreddit has increased from
2,205 users in 2015 to 32,463 as of October 2020 and continues
to rise.12
While Reddit has become commonplace for patients, it remains
a relatively unstudied social media platform. Reviewing the
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content of this untapped resource may provide physicians with
valuable insight regarding patient concerns, questions, and
frustrations. The objective of this study is to uncover patient
questions regarding AD, as physicians can use this knowledge
to better address patient concerns and more comprehensively
educate patients. This may yield better outcomes and more
informed, empowered patients.

MATERIALS AND METHODS
The authors analyzed 1,000 questions posted between August 5,
2020 and October 2, 2020 on the “Hot” section of the “eczema”
subreddit.13 The “Hot” section was selected for analysis as it
contains posts with the most recent “upvotes,” a way for users to
signal their approval or support of a post. This section therefore
contains posts that have garnered interest and engagement
from other users. Similar methods were implemented in a
previously published Reddit analysis.13
The analysis was conducted on an “Incognito” window on Google
Chrome on a 2017 Apple MacBook Air. The username, title, text,
comments, and number of upvotes associated with each post
were recorded. Each question was then placed into one of the
following categories: “uncertainty about symptoms,” “cause and
triggers,” “medications,” “non-pharmacologic management,”
“non-specific management,” “mental health,” “doctor-patient
relationship,” “laboratory tests,” and “miscellaneous”. Several
questions were placed into subcategories as well. Posts not
containing questions or eczema-related content were excluded
from the analysis. Redundant questions written within the same
posts were also excluded. The SUNY Downstate Institutional
Review Board deemed this analysis exempt from review.

A. Kurtti, J. Jagdeo

TABLE 1.
Proportion of Questions by Category
Category

No. (%), n=1000

Non-pharmacologic management

295 (29.5)

Non-specific management

191 (19.1)

Uncertainty about symptoms

146 (14.6)

Medications

143 (14.3)

Cause and triggers

103 (10.3)

Mental Health

69 (6.9)

Miscellaneous

27 (2.7)

Doctor-patient relationship

18 (1.8)

Laboratory tests

8 (0.8)

counter (OTC) skincare products, personal hygiene, clothing and
accessories, supplements, and other. Example posts from each
subcategory are displayed in Table 2. There were 29 questions
inquiring about the role of diet in eczema management. Several
individuals asked about eliminating foods, such as gluten,
alcohol, citrus fruits, and lactose, from their diets. In the OTC
skincare products subcategory, 75 individuals requested
recommendations for eczema-friendly skincare brands,
moisturizers, and cleansers. The personal hygiene subcategory
included 45 requests for soap, shampoo, deodorant, hand
sanitizer, shaving, and bathing recommendations. In the clothing
and accessories subcategory, 27 patients inquired about fabrics
and clothing brands best suited for eczema patients. Questions
regarding supplements marketed for eczema including biotin,
blue majik algae extract, Ganoderma mushroom, roseship oil,
vitamin D, licorice extract, omega-3, turmeric, and quercetin
were also common.
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RESULTS
The authors analyzed 1,000 questions from 881 posts, as some
posts contained multiple questions. Each post had an average of
7.1 comments and 7.4 upvotes. Of the 6,228 comments analyzed,
none were posted by verified healthcare providers. The number
of questions posted per user ranged from 1 to 17. The mean
number of posts and questions submitted per user was 1.3 and
1.5, respectively. The highest proportion of questions (29.5%)
were categorized as non-pharmacologic management (Table
1). A substantial number of questions were categorized as nonspecific management (19.1%), uncertainty about symptoms
(14.6%), medications (14.3%), cause and triggers (10.3%), and
mental health (6.9%) as well. All with less than 3% of questions,
miscellaneous (2.7%), doctor-patient relationship (1.8%), and
laboratory tests (0.8%) were less commonly encountered
categories.
Non-pharmacologic Management
The most common category was non-pharmacologic
management, comprising 29.5% of questions. This category was
divided into the following main subcategories: diet, over the

Non-specific Management
19.1 % of questions were categorized as non-specific
management. In this category, individuals sought general
advice and tips for eczema management (Table 2). While most
focused on general flare treatment, individuals also requested
recommendations for managing specific symptoms such
as itching, dyschromia, and scarring. Additionally, several
individuals sought advice for managing specific anatomic
locations of eczema, such as eyelid, nipple, and vaginal eczema.
Uncertainty About Symptoms
14.6% of questions were classified as uncertainty about
symptoms. In this category, most individuals posted photographs
and descriptions of their symptoms and requested a diagnosis
(Table 2). In addition to diagnosis request, individuals questioned
whether their symptoms were “common”, “normal”, or had been
experienced by others. For example, 7 individuals inquired
about dyschromia and the permanency of this symptom. Lastly,
9 individuals expressed concern about possible infection and
called upon the Reddit subscribers for their opinions.
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TABLE 2.
Example Posts by Category and Subcategory
Category

Subcategory

Example Post
Title

Question

Diet

I'm 17 and I suffer from
eczema but it's been extremely
bad recently

I've heard diet helps but I don’t know what to cut out. I'm guessing
milk? I've heard it's not good for your skin. Anyways, PLEASE I
need help.

OTC skincare products

Recommendations?

Does anyone have recommendations for moisturizers please?

Personal hygiene

Shaving?

I used to shave with a regular razor but it gave me really bad
flareups every time. Any tips for hair removal?

Clothing and accessories

Children's clothing

What are some good children brands for clothing in the USA that
would help with eczema?

Supplements

Quercetin supplements?

Has anyone tried quercetin and noticed positive changes?
It’s supposed to be a natural antihistamine.

Other

Safe to bleach bath when
eczema weeping?

Is it safe to bleach bath on broken skin / blistery style eczema?

Tips for facial flareup?

This is my first facial flareup in 3 years. Seeing new derm on
Monday. Any tips?

Eczema on vagina/inner labia

I have been dealing with eczema on the inside of my elbows and
near the vaginal area. I use a prescription for the area on my arms
but I’m not too sure on how to treat the other area. Any suggestions?

Going to a dermatologist in
2 weeks. Just getting opinions.

Is this eczema or what?

Lip Eczema

Does anyone experience loss of pigment along with lip eczema?
I find white tingling patches on my lips then it turns into eczema.

Steroids

Prescribed triamcinolone
acetonide ointment 0.1%
by the VA

They didn’t give me any instructions on how long to take it.
They just said follow up in 2 months. Is it safe to apply this
every day for 2 months?

Tacrolimus

Question for long time
Tacrolimus users

I’ve been using Tacrolimus ointment (0.1%) since I was around 15.
Now I’m 19 so it’s been around 4 years. My question is whether I
should continue using it so frequently or are there any side effects
of long-term frequent use?

Methotrexate

Methotrexate for eczema?

How long were you on the medication before you saw results?

Dupilumab

Started dupixent (dupilumab)
yesterday

How long does it usually take to start working?

What are some common triggers
for dyshidrotic eczema?

I’ve only been dealing with dyshidrotic eczema for a few months
now, and it’s only on my fingers and palms. Any ideas what the
triggers could be?

Does anyone else get stress
induced eczema?

I just started a new job this week and now have the worst flare
up I’ve had in a long time. No other changes. Anyone else’s main
trigger literally just stress?

Social support

Mental health support group

Hi all, I've recently realized just how much worse my mental health
has gotten and was wondering if anyone would like to be a part of
a mental health mutual support group? Via zoom or something.

Mental illness

Trypophobia

Anyone else have some kind of trypophobia?

None

Recommended eczema
literature?

What books, online articles, and blog posts would you recommend
that all eczema sufferers read?

Doctor-patient
relationship

None

Has anyone had a GP/family
doctor refuse to give them their
ordinary repeat prescription,
especially steroid creams?

Has anyone else has had an experience with a doctor simply not
trusting them to manage their own eczema?

Laboratory tests

None

I've had the same patch of
dyshidrotic eczema on my hand
and foot for a year now.

Should I try allergy testing?

Non-pharmacologic
management

Non-specific
management

Uncertainty about
symptoms

Medications

Cause and triggers

Mental Health

Miscellaneous

None

None
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Medications
14.3% of questions were medication focused. This category
was divided into the following main subcategories: steroids,
tacrolimus, methotrexate, and dupilumab (Table 2). In the
steroids subcategory, 52 individuals inquired about people’s
overall experiences with steroids, side effects, withdrawal
symptoms, and safety. Individuals also commonly requested
clarifications on usage instructions. Similar questions were
asked in the tacrolimus and methotrexate subcategories. Lastly,
in the dupilumab subcategory, 40 individuals inquired about
people’s experiences with the new drug. They questioned the
efficacy, timeline for symptom improvement, side effects,
accessibility, and costs.
Cause and Triggers
10.3% of questions were placed into the cause and triggers
category. In this category, individuals expressed the desire to
identify their flare triggers and inquired about potential culprits,
including diet, climate, mold, pollution, soaps, and shampoos
(Table 2). Individuals also inquired about the biologic cause of
eczema.
Mental Health
6.9% of questions were mental health related. This category was
divided into the following two subcategories: social support
and mental illness (Table 2). In the social support subcategory,
patients sought advice about maintaining relationships, jobs,
and their mental well-being while facing eczema. Also in this
subcategory, several individuals sought the opportunity to
simply converse with other AD patients who share similar
struggles and frustrations. In the mental illness subcategory,
patients inquired about living with co-occurring eczema and
mental illness, such as ADHD, anxiety, and depression. 7
individuals expressing suicidal thoughts or behavior were
identified.
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aspect of care. For instance, 75 patients expressed uncertainty
about OTC skincare product use. Physicians should thus provide
specific skincare product recommendations, including daily
moisturizers and cleansers, as maintaining a proper skincare
regimen is vital for hydration, maintenance of the skin barrier,
and exacerbation prevention.14,15 Physicians should also discuss
other lifestyle management strategies, suggesting non-irritant
clothing choices, proper bathing practices, and gentle personal
hygiene products. Similarly, many patients inquired about AD
causes and triggers. This highlights the need for physicians
to better educate patients on trigger avoidance and common
culprits such as low-humidity.16,17 This information could be
communicated through a written eczema action plan (EAP) in
addition to routine verbal instruction, as research has shown
that an EAP enhances patient understanding, comfort about
self-management, and treatment adherence.18 Addressing these
aspects of AD management may lead to better outcomes and
more informed, empowered patients.
Patients inquired about the role of diet in AD management.
While there is a lack of high-quality evidence suggesting
exclusion diets offer benefit in patients without food allergy,
many patients believe “trigger foods” are responsible for
eczema exacerbations.19 Several Reddit users reported
significant improvement in symptoms after attempting
exclusion diets, potentially promoting misconceptions and
false expectations. Similarly, several Reddit users inquired
about dietary supplements after encountering advertisements
promising benefit. However, this claim remains unsubstantiated
by high-quality evidence.20 Further, supplements are not without
side effects. Turmeric supplements, for example, which are
advertised as an AD therapy, have anti-thrombotic effects and
may be harmful when combined with other anti-coagulant
and anti-platelet medications.21 It is therefore important for
physicians to gage patient interest in dietary and supplement
interventions and subsequently provide accurate information,
set realistic expectations, and counsel on safe practices.

Do Not Copy
Penalties Apply

Less Frequent Questions
The doctor-patient relationship, laboratory tests, and
miscellaneous categories were less commonly encountered.
18 individuals asked about people’s experiences with
dermatologists and general practitioners. 8 individuals inquired
about laboratory testing, including patch and immunology
testing. The miscellaneous category encompassed a variety of
questions ranging from inquiries about research to information
sources (Table 2).

DISCUSSION
Our Reddit analysis uncovered valuable insight into AD patient
perspectives, gaps in knowledge, and dissatisfactions with
disease management. The management categories (nonpharmacologic management, non-specific management, and
medications) constituted the majority of questions (62.9%). With
non-pharmacologic management being the single most common
category, it is clear that patients are lacking guidance in this

Patients also commonly posed questions about various
medications, including steroids, dupilumab, tacrolimus, and
methotrexate. Numerous patients expressed suspicions
concerning steroid use, inquiring about safety with long-term
use, side effects, and topical steroid withdrawal. This highlights
the need for physicians to more comprehensively educate
patients on proper steroid use as well as potential side effects.
Given the recent FDA approval for dupilumab in 2017, patients
voiced curiosity about the efficacy, side effects, accessibility,
and costs of the novel drug.22 Physicians should therefore more
thoroughly discuss dupilumab with patients suffering from
moderate-to-severe AD whose disease is refractory to topical
therapy. The abundance of medication-related Reddit questions
emphasizes the importance of complete, consistent medication
education to enhance patient understanding and proper use.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

657
Journal of Drugs in Dermatology
June 2021 • Volume 20 • Issue 6

Additionally, individuals with uncertainty about symptoms
visited Reddit to request diagnoses and discuss symptoms,
especially those not typically considered “characteristic”, such
as dyschromia and hair loss. For example, several individuals
questioned whether others have experienced post-flare
hyperpigmentation and the timeline for symptom improvement.
In this case, their physician could have explained that postinflammatory dyschromia may occur and typically resolves
within weeks to months.23 The numerous symptom-related
questions indicate that physicians should offer a more thorough
explanation of the range of AD symptoms.
AD poses a significant burden to patient mental health as
numerous Reddit users detailed the negative impact that AD
has had on their mental well-being, with some even describing
suicidal ideation and behavior. Prior studies have shown that AD
patients are 44% more likely to exhibit suicidal ideation and 36%
more likely to attempt suicide compared with patients without
AD.24 In addition, with 64 patients seeking social support, it is
clear that those with AD yearn for dialogue with fellow patients,
where they can discuss coping strategies and feel a sense of
camaraderie. Given the psychological burden of AD and its
co-occurrence with several common mental health disorders,
physicians should make a concerted effort to assess the mental
well-being of each AD patient and when warranted, evaluate
suicide risk. In addition, physicians should discuss the variety
of mental health resources available for AD patients, from
support groups to psychological therapy. Several psychologic
interventions such as cognitive behavioral therapy, habit
reversal therapy, and stress management education have been
shown to improve patient quality of life, eczema severity, and
intensity of itching and scratching.25,26

A. Kurtti, J. Jagdeo

analyzed, none were posted by verified healthcare providers,
it is likely that inaccurate medical information is regularly
disseminated through Reddit. It therefore may be prudent for
physicians to become more active on Reddit, fielding questions,
clarifying medical inaccuracies, and directing individuals to
seek clinic visits when warranted, as in the example of Reddit
users describing potential infection.

CONCLUSION
This analysis demonstrates that Reddit, an exceedingly popular
social media platform, offers valuable information regarding AD
patient questions, concerns, and misconceptions. Physicians
can use this insight to more sufficiently address patient needs,
leading to better outcomes and more informed, empowered
patients. This analysis is limited by the fact that the questions of
the eczema subreddit subscribers may not reflect the questions
of all AD patients.
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ABSTRACT
Background: Novel, effective, affordable therapies for rosacea are needed. Innovative methods of assessing response for rosacea
treatments are needed as well. This trial was designed to evaluate efficacy and safety of ACU-D1, a novel inhibitor of the 26S proteasome for the treatment of moderate to severe rosacea in a first in human pilot study. In addition, this is the first trial to our knowledge
to use Canfield imaging to quantitatively assess responses.
Methods: This was a 14-week, randomized, double-blinded, placebo-controlled study, performed at two well established rosacea clinical trial sites, which randomized 40 adult subjects with moderate to severe rosacea (Investigator’s Global Assessment [IGA]=3/4) to
either ACU-D1 (27) or comparator vehicle (13) twice daily. In addition, Canfield imaging was used to assess responses both qualitatively
and quantitatively
Results: A total of 39 subjects participated, with 38 completing the study. ACU-D1 displayed efficacy in 92% (25 of 27) of patients in
reducing inflammatory lesions and a 2 plus grade IGA reduction of clear to near clear in 27% of patients. There was a trend toward
improvement in erythema as well in the active arm.
Conclusion: This study demonstrates that topical ACU-D1 is safe and well-tolerated by patients in the study and demonstrates efficacy
in reducing inflammatory lesions and erythema in patients with rosacea. Improvement was also noted on Canfield imaging, and this
modality is likely to be used as an objective measure in the future. Further studies are warranted based on these initial positive results.
ClinicalTrials.gov Identifier: NCT03064438
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INTRODUCTION

R

osacea is a common inflammatory disorder of the facial skin and eyes. It is a disease that may progress
with age, and has previously been associated epidemiologically with Northern European descent and environmental factors including dietary factors, alcohol, photo damage, and neurologic stressors.1-3 Rosacea is being increasingly
recognized in East Asia as well4 and may occur in patient with
darker skin types. From an inflammatory standpoint, it shares
some features with acne vulgaris, but tends to affect an older
population.5 Clinically, rosacea has traditionally been subdivided into four subtypes. Type 1 rosacea is the most common and
is characterized by facial erythema. Type 2 is usually more severe than type 1 and is characterized by papules and pustules.
Type 3 is known as rhinophymatous rosacea and may represent
the endpoint of chronic type 1 and type 2 rosacea and is often
disfiguring. Type 4 rosacea involves the eyes, and is commonly
treated concurrently with topical agents and with oral antibiotics such as doxycycline.6 Most patients manifest with more

than one subtype and we are moving more to a phenotypic
description of the disease.
There is an unmet need for rosacea treatments and especially
ones that target more than one manifestation. The most common therapies include topical metronidazole, azelaic acid,
ivermectin, and vasoconstrictors such as brimonidine, as well
as oral tetracyclines.3,7-9 Each of these treatments is complicated
by factors such as low efficacy, rebound, antibiotic resistance,
and high pricing for drugs with modest efficacy. Oral antibiotics for non-infectious disorders are coming under increasing
scrutiny due to newly discovered effects on the gut and skin
microbiome.2 Thus, there is a pressing need for novel therapies
for rosacea that impact all components of the disease.
In this report, we evaluate the efficacy and safety of ACU-D1
(Pentaerythritol tetrakis (3-(3, 5-di-tert-butyl-4-hydroxyphenyl)
propionate), a novel proteasome inhibitor in a first in human
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study. In this vehicle-controlled study, we demonstrate the
safety of both the active ingredient and vehicle in humans. We
also pioneer the use of Canfield imaging for both qualitative
and quantitative evaluation of rosacea therapy. While it is difficult to make a formal comparison between investigator global
assessment (IGA) and Canfield imaging, we believe that the use
of physical characteristics makes Canfield imaging less susceptible to investigator bias. Finally, we demonstrate that topical
ACU-D1 is effective in reducing inflammatory lesion count and
erythema in patients with moderate to severe rosacea. Larger
placebo controlled clinical studies of topical ACU-D1 in patients
with moderate to severe rosacea are warranted based on the
successful results noted in this phase 2a study.

MATERIALS AND METHODS
Study Design and Randomization
This was a two center, randomized, double-blinded, 14-week,
Phase 2a study. Subjects underwent four visits: baseline/screening, and at weeks 2, 4, 8, 12, and 14.
Subjects were randomized (2:1) to receive 12 weeks of ACU-D1 or
monotherapy bid followed by a two-week post treatment evaluation. Treatment was allocated following the randomization list
in chronological order of inclusion. Treatment was allocated following the randomization list as per KCD Data, Inc. All subjects
provided written informed consent, approved by Schulman IRB.

J.M. Jackson, R. Coulon, J.L. Arbiser

was a post therapy evaluation at week 14 (two weeks after last
dose) to evaluate for residual benefit or any potential flaring of
disease for safety evaluation purposes. Adverse events (AEs)
were recorded at each visit.
Statistical Methods
This double-blind, dual center study is a two armed parallelgroup design. Blocks are centrally assigned to investigators as
needed and based on enrollment.
The goal of the analyses is to assess evidence of an overall effect of twice daily ACU-D1 in the therapy of patients with acne
rosacea. Next a set of planned pair-wise comparisons were
made evaluating each active dose against placebo. Two types
of study populations will be analyzed, namely, the intention-totreat (ITT) and the per-protocol (PP) populations. The definitions
of the populations for the different types of analyses follow
those given in the ICH E9 guideline (1998).
The intention-to-treat population included all randomized patients for whom it could be concluded that they took at least one
dose of study medication after randomization.
The intention-to-treat population included patients who had no
data at week 12 for any reason, eg, patients withdrawn from
treatment prior to week 12. The last observations (post randomization) of these patients were used for the intention-to-treat
endpoint analysis reflecting each patient’s final post-randomization visit, ie, the last observation was carried forward for the
endpoint analysis.
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Study Participants
Subjects were recruited from 2 well known and experienced rosacea research sites in the US. Eligible subjects had at least
moderate rosacea (Investigator’s Global Assessment [IGA]
=3), were ≥18 years old, and had 10 plus inflammatory lesions
(papules and pustules) and ≤2 nodules on the face. The ethical
principles of the Declaration of Helsinki (1964) and subsequent
amendments and applicable regulatory requirements were followed. All subjects provided written consent.

Treatment
Subjects were instructed to apply ACU-D1 or vehicle twice daily
for twelve weeks, avoiding the eyes, eyelids, inner nose, mouth,
and lips. Subjects were instructed not to use any other therapies
that might impact their rosacea other than mild moisturizers
and sunscreens.
Study Endpoints
The primary endpoint was the inflammatory count and IGA
reduction in active patients. This was first in human proof
of concept efficacy study and was not powered for statistical
significance but included a vehicle control group for safety comparison. Canfield imaging was also utilized to assess response.
Secondary endpoints included: percentage change from
baseline in inflammatory lesion count at each visit; erythema reduction, IGA reduction, and local tolerability evaluations. There

The analysis of safety variables such as clinical laboratory evaluations, vital signs, and adverse drug experiences was based on
the intention-to-treat population.
The intention-to-treat analysis provided estimates of treatment
effects, which is more likely to mirror those effects observed in
subsequent practice. Consequently, this analysis is considered
the primary efficacy analysis.
The per-protocol population is a subset of the intention-to-treat
population and is defined by the absence of any major protocol
violations including violations of any inclusion/exclusion criterion.
Patients who discontinued treatment prior to week 14 were
included in the per-protocol analysis. However, no imputation
technique to compensate for missing data was used in the perprotocol analysis.

RESULTS
Subjects
A total of 39 subjects were enrolled and randomized in the study,
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FIGURE 1. Results of lesion count reduction in the active arms from day
1 to day 85.

J.M. Jackson, R. Coulon, J.L. Arbiser

FIGURE 3. (A) Results of lesion count reduction in patients with
moderate to heavy lesion count in the active arm from day 1 to day 85.
(B) Mean lesion count reduction comparison from both active arm all
subjects as well as moderate to severe subjects.

(A)

FIGURE 2. Representative Canfield imaging of patient in study. Patient
is visualized at baseline, week 4, and week 12 of treatment with
ACU-D1, allowing evaluation of erythema. Red pigmentation represents
hemoglobin, while purple pigmentation represents melanin. The
decrease in melanin visualization may represent clinical improvement
of background melasma.

(B)
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of whom 38 (97%) completed the study (Figure S1; first subject
screened: November 28, 2017; last subject completed: June 18,
2018). At baseline, groups were similar (Supplemental Table 1).
All subjects had moderate/severe rosacea (IGA=3/4) and with
evidence of erythema.
Treatment with ACU-D1 resulted in a reduction of inflammatory
lesions from baseline (Figure 1). A representative Canfield image of a patient in the active arm at the beginning and end of
the study is demonstrated (Figure 2). The mean percentage reduction in inflammatory lesions at week 12 was 54% (Figure 3a).
This reduction was significantly greater in patients with more

severe disease (20 or more inflammatory lesions at randomization) with a mean percentage reduction of 59% in inflammatory
lesions in these patients at week 12 (Figure 3b). Other rosacea
symptoms similarly improved with treatment. Treatments reduced erythema from baseline to week 12 (Figure 4a). There was
a significant reduction of with CEA of 0 (“clear”) and CEA of 1
(“near clear”) in the active group (Figure 4b). Erythema (net
CEA reduction) was decreased at the end of the study in the active arm compared to baseline (Active subjects: day 1: 22% vs
day 85: 58%, Vehicle subjects: day 1: 33% vs day 85: 36%)
Of interest, this is one of the first studies to employ Canfield
imaging to compare IGA and lesion count (Figure 2), which are
more subjective and operator dependent. This provided consistent patient images as well as incorporating infrared wavelength
views to allow consistent evaluation of the erythema at each
visit.
Safety
The safety population comprised all 39 subjects in the ITT pop-
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FIGURE 4. (A) Percentage of patients with clear or near clear erythema
at weeks 2, 4, and 12. (B) Comparison of patients with clear or near
clear erythema scores between active and placebo arms.
(A)
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FIGURE 5. Mechanism of action of ACU-D1. ACU-D1 blocks the activity
of the 26S proteasome. By blocking the activity of the 26S proteasome,
the degradation of inhibitor of NFkB (IkB) is prevented. If IkB is not
degraded, then IkB prevents the activation of NFkB. As a result, NFkB
target genes are decreased, such as interleukin-1 beta, interleukin-6,
and interleukin-8. NFkB is activated by the two major inputs for
rosacea, namely toll like receptor activation (TLR) and IL1☐.

(B)

Both TLR activation and IL1b activation led to pro-inflammatory
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Copywhich converge at the level of NFkB activation. NFkB is
under exquisite control by pro-inflammatory mediators and rePenaltiesactive
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oxygen species, and its activation is controlled in part by
ulation. The incidence of treatment-related AEs was low. Most
treatment-related AEs were dermatological and mild in nature
and resolved by the next scheduled visit. There were 3 of 27
(11%) and 1 of 12 (8%) skin related AE’s (post dose facial perspiration, post dose facial warmth in 2 patients) in the active vs
vehicle group (post dose facial dryness), all noted as mild and
none resulting in discontinuation. There was no evidence of a
rebound or worsening of disease as compared to baseline at the
two-week post treatment follow-up visit.

DISCUSSION
Rosacea is a common disorder of unknown origin, but a distinct
pathophysiology. In recent years, much effort has been made
in characterizing the inflammatory origin of rosacea. Cytokines
such as interleukin 1b and activation of toll like receptors (TLR)
such as TLR2 have been implicated in the origin of rosacea. Skin
flora, including bacteria and Demodex mites have been implicated in activating TLR receptors, resulting in an inflammatory
cascade which stimulates the production of anti-microbial peptides through abnormal local production of kallikrein 5 (KLR5).
Cathelicidins, anti-microbial peptides which are produced in rosacea, also have pro-inflammatory effects.

the 26S proteasome, a protein complex which degrades NFkB
(Figure 5). Thus, 26S proteasome inhibition results in inhibition
of NFkB. Thus, 26S proteasome inhibition is a novel target for
the treatment of rosacea. We discovered the 26S proteasome
inhibitory properties of ACU-D1 through an investigation of the
anti-inflammatory properties of Mate tea. We discovered that
the active principles of this tea are quinic acid esters, which are
26S proteasome inhibitors.10 Because of concerns of large-scale
availability and stability of these natural products, we chose a
synthetic analogue, ACU-D1, for clinical development.
In this study, we evaluated the efficacy of topical ACU-D1 in a
two arm, vehicle-controlled trial. Under FDA guidance, we evaluated a range of moderate-severe papulo-pustular rosacea in
27 patients in the active arm and 12 patients in the vehicle arm.
The study was designed to determine whether topical ACU-D1
is safe and effective in patients, and whether there were any
adverse effects from active or vehicle. The study was not powered to determine significance between the arms, but efficacy
and safety per FDA request in this first in-humans study, and
also given the variability in rosacea severity. In addition, this is
one of the first studies to employ Canfield imaging to compare
IGA and lesion count technology to that of the investigators. We
found that there were no adverse events in the vehicle or active
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arms that were severe or led to discontinuation. Topical ACU-D1
showed a pronounced effect on patients with severe rosacea.
While the FDA approved this study, ACU-D1 has not been approved by the FDA for general use in patients.

CONCLUSION
This study demonstrates that topical ACU-D1 is safe and welltolerated in humans and demonstrates efficacy in reducing
inflammatory lesions and erythema in patients with moderate
to severe rosacea. It also demonstrated that further trials are
warranted to confirm the results from this encouraging pilot
trial.

J.M. Jackson, R. Coulon, J.L. Arbiser
Table 1 Baseline scores of IGA, lesion count and erythema in the active and placebo arms

Supplemental Figure 1.

SUPPLEMENTAL FIGURE 1. Subjects completing study in both active
and vehicle arms.
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Physician Assessment: Day 1 of Study
IGA Score
Lesion Count
Erythema Score
101
3
12
1
108
3
17
1
113
3
12
2
121
4
20
3
129
3
20
2
132
4
40
3
202
3
14
3
204
3
38
209
3
14
3
212
3
14
2
216
3
32
1
222
3
19
2
Vehicle Arm Summary N=12
3.17
21.00
1.92
Vehicle Arm Subject #
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ABSTRACT
Background: Current treatments for acne are often accompanied by undesirable side effects and contribute to antibiotic resistance.
Gold and silver nanoparticles are an emerging treatment method with potentially fewer adverse effects.
Objective: To evaluate current literature discussing the various uses of gold and silver nanoparticles in the potential treatment of acne
vulgaris.
Materials and Methods: A search of PubMed, EMBASE, and SCOPUS databases was conducted through April 22, 2020 to identify
studies using gold or silver nanoparticles in the treatment of acne vulgaris.
Results: 16 original articles were identified in the systematic review including clinical studies, case reports, and in vitro publications.
The available evidence found gold nanoparticles to be effective when combined with phototherapy to target overactive sebaceous
glands and bacteria, or to mediate localized, targeted drug release. Silver nanoparticles have primarily been studied for their antibacterial properties.
Conclusion: This review found gold and silver nanoparticles to be a promising treatment for acne vulgaris. Further randomized controlled studies are needed to determine clinical efficacy and the role of gold and silver nanoparticles in the treatment algorithm for acne.

Do Not Copy
Penalties Apply

J Drugs Dermatol. 2021;20(6):666-670. doi:10.36849/JDD.5762

INTRODUCTION

A

cne vulgaris is a common and chronic inflammatory
disorder of the pilosebaceous unit affecting a majority
of adolescents and possibly continuing into adulthood.1
The multifactorial pathophysiology of acne includes the
overproduction of sebum, increased desquamation of the of
the pilosebaceous follicle epithelium, and bacterial colonization
of the duct leading to inflammation, most commonly due to
Propionobacterium acnes (P. acnes).2 Acne can have a significant
psychosocial impact and is a contributing factor to depression
and suicidal ideation in adolescents.3

Current treatments for acne vary but several common
treatments have undesirable side effects. Antibiotic use has been
associated with development of P. acnes antibiotic resistance,
leading to treatment failure.4 Oral isotretinoin is extremely
effective in acne treatment via a reduction in sebum production,
but it is highly teratogenic and is commonly associated with
mucocutaneous side effects or severe headaches among other
adverse effects.5 Photodynamic therapy (PDT) is effective in
inhibiting sebaceous gland function, but is associated with
pain, erythema, edema, or blistering during treatment.6

The biomedical applications of metal nanoparticles have been
studied extensively in recent years as a method for enhancing
penetration of other therapies. Gold, silver, titanium oxide, and
iron nanoparticles are promising therapeutic options due to
their small size, translocation into cells, and stability over high
temperatures.7 Metal nanoparticles have been used extensively
in the treatment of cancer and various skin conditions such as
rosacea and acne.8,9
In this review, we explore the different applications of gold and
silver nanoparticles in targeting different components of acne
vulgaris pathophysiology. This is the first review in the literature
to evaluate the use of metal nanoparticles for the treatment of
acne vulgaris.

MATERIALS AND METHODS
A search was conducted on April 22, 2020 in SCOPUS, EMBASE,
and the National Library of Medicine’s Pubmed Database
consisting of the search terms “acne and gold nanoparticles”
and “acne and silver nanoparticles” English-language articles
related to the use of gold or silver nanoparticles in the potential
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treatment of acne vulgaris including clinical studies, review
articles and in vitro studies were included. The references of
relevant publications were reviewed for additional studies.
Abstracts and conference presentations were excluded.
This systematic search returned a total of 500 articles. The
articles were screened for results pertaining to acne and a total
of 31 articles were used, including 5 clinical studies, 1 case report
containing 2 cases, 1 review article, and 10 in vitro studies. 14
additional publications were identified from the references of
these articles for pertinent background information.
Use of Gold Nanoparticles in Treatment of Acne Vulgaris
Gold Nanoparticles (GNPs) are inert metal particles that
exist in different shapes and sizes. GNPs that are smaller
and have a rod-like shape (GNRs) have been shown to have
improved penetration into skin compared with their spherical
counterparts.10 Gold nanoparticles (GNPs) have recently been
used as a light-absorbing chromophore in conjunction with
1) selective photothermolysis of overactive sebaceous glands
and bacteria and 2) photothermolysis of bacteria and 3) to coat
liposomes to increase efficacy of targeted drug release. GNPs
are advantageous since they are absorbed by the pilosebaceous
unit rather than the epidermis and therefore are less likely to
leave pigmentation in the skin. Using GNPs for localization
of heat results in minimal cytotoxic and systemic effects of
treatment and quick recovery time.

K. Artounian, N. Bundogji, E. Hoss. M. Boen

mediated selective photothermolysis for acne vulgaris as this is
an emerging acne treatment.
Early in vivo studies on porcine ear skin by Paithankar et al
confirmed uptake of GNPs into sebaceous follicles following
massage into skin. Selective photothermal damage to the
infundibulum on histopathology following treatment with
an 800 nm diode laser was also observed. Porcine skin was
used due to its high concentration of sebaceous glands. These
studies also supported the relative safety of the use of GNPs
for selective photothermolysis, noting no blisters, burns, or
scarring. Additionally, the GNPs were not retained in the porcine
skin shortly following treatment.12
In an exploratory clinical study, reflectance confocal microscopy
(RCM) and optical coherence tomography (OCT) were used to
visualize laser-mediated thermal effects of GNPs in facial skin
of participants with acne and healthy skin. The combination
of these imaging modalities resulted in visualization and
localization of topically applied GMPs to the pilosebaceous
unit. Photothermal damage after two optical pulses from an 800
nm diode laser was visualized around natural skin openings,
corresponding to hair follicles and eccrine ducts, while sparing
damage to surrounding tissue.18 Thus, it was shown that GMPs
can selectively target pilosebaceous glands, which is where
acne develops.
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randomized
Gold Nanoparticles for Selective Photothermolysis of
Overactive

Sebaceous Glands
Photothermal therapy (PTT) refers to the therapeutic use of
electromagnetic radiation, typically with a near-infrared (NIR)
laser.11 Selective photothermolysis is the use of electromagnetic
energy via laser to induce targeted damage to tissue with
minimal damage to surrounding tissue. The inherent properties
of the tissue and the wavelengths of light provide selectivity.16
This selectivity can be enhanced with light-absorbing particles
called “chromophores” prior to laser treatment.17 NIR lasers,
specifically 800 nm diode lasers, have been used with GNPs as
the chromophore to damage overactive sebaceous glands and
bacterial membranes.12,13 GNPs are small, simple to synthesize,
and are very efficient in converting light energy to heat compared
to other particles when combined with NIR PTT.14 Additionally,
previous studies have shown that light in the NIR region is
generally less absorbed by surrounding tissue compared to
other types of light therapy like PDT.15 This treatment method
can target the overactive sebaceous glands and the bacterial
component of acne vulgaris.
The Food and Drug Administration recently approved the use of
topical application of gold nanoparticles as chromophores for
selective photothermolysis to treat acne vulgaris.15 Few clinical
studies have been published in the literature regarding GNP-

acne, massaging GNPs into skin and irradiating with an 800
nm diode laser. Both unblinded and blinded assessments
of disease severity were used. Results showed statistically
significant reductions of the inflammatory lesion count in acne
vulgaris after three treatments spaced 1–2 weeks apart along
with minimal pain and no severe side effects.12 There was an
average of a 61% reduction of acne lesions at week 28 in the first
clinical trial and an average of a 53% reduction in acne counts
at 16 weeks in the second clinical trial, which were statistically
significant. It appears that this treatment improves over time
and can have sustained results. Vibratory massage is effective
in introducing GNPs into the pilosebaceous follicle,12 however,
a pilot clinical study with 37 patients treated with either
ultrasound (49 locations) or massage (23 locations) showed that
using ultrasound further increased penetration of GNPs into
the sebaceous glands and lead to increased damage to glands
compared to massage.19
Use of PTT and GNPs as monotherapy for acne has also been
shown to be effective with more frequency treatment sessions.
In an open-label, one-arm, multicenter pilot study, 28 patients
with moderate-severe acne were treated with three weekly
treatments with topically applied GNPs and diode laser pulses.
76% of patients demonstrated a decrease in the inflammatory
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acne lesion count by >40% at 12 weeks. There was even greater
improvement after a second treatment, especially when
combined with adjuvant therapy such as topical adapalene
and benzoyl peroxide, topical and systemic antibiotics or
isotretinoin.20
While long term data is lacking, a recent case report demonstrated
the use of gold-nanoshell mediated PTT as an effective treatment
for acne vulgaris. This treatment caused marked reduction
in facial acne lesions and prevented the development of new
lesions 3–4 months later in two Asian patients.15
Gold Nanoparticles for Photothermolysis of Bacteria
Photothermally induced cell death can take place via apoptosis
or necrosis that results from denaturation or breakdown of
proteins, cell cavitation, cellular structure rupturing, evaporation
of cellular liquid and bubble formation by shock waves.13
GNRs coated with lipids such as cholesterol or phospholipids
show a greater antibacterial effect against S. aureus than lipids
alone, likely because lipids enhance absorption of nanorods
to the bacterial membrane, thus increasing the bactericidal
capability of GNRs. Additionally, when heated, cholesterolcoated GNRs demonstrate an extra reduction in S. aureus.21
GNRs coated with different hydrophobic and hydrophilic
molecules also have a significantly greater antibiotic effect
against S. aureus and P. acnes when heated with an NIR diode
laser compared to the GNRs alone.13

K. Artounian, N. Bundogji, E. Hoss. M. Boen

as heat from the light is transferred from the energy-collecting
GNPs to the lipids, causing phase transition.25 Both heating and
dissociation in acidic environments are promising in improving
efficiency of targeting topical drugs to acne lesions.
Use of Silver Nanoparticles in Treatment of Acne Vulgaris
Silver is a widely used antimicrobial agent and topical
applications have previously been used to treat skin conditions
such as burns.26 Silver targets bacterial cell walls, causing
formation of reactive oxygen species and leading to bacterial
cell death.23 Silver nanoparticles (AgNPs) are non-toxic to human
cells27 and have superior skin penetration and greater surface
area to volume ratio compared to previous silver formulations,
resulting in greater bactericidal activity.28 The existing research
using silver nanoparticles in the treatment of acne vulgaris is
focused on antibacterial properties.
Antibacterial Properties of Silver Nanoparticles
Several in vitro studies have been conducted to test the
antibacterial activity of AgNPs formed using a variety of
herbal extracts, a process known as “green synthesis”. The
phytochemicals in herbal extracts can reduce silver ions and
assist in synthesis of AgNPs.29 Herbal extracts tested include
Ocimmum gratissum,27 Coriandrum sativum,4 Phoenix
sylvestris29 and Prunus yedoensis.30 AgNPs synthesized in
this way were found to have significant antibacterial activity
against either P. acnes, S. aureus or both when compared to
AgNPs synthesized without herbal extracts, indicating that
incorporating them into a gel-base can be a potential effective
topical treatment for acne vulgaris.
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Gold Nanoparticle Covered Liposomes for Localized Drug
Release
Liposomes are manufactured phospholipid bilayer capsules
which are frequently used for drug delivery.22 However, factors
such as large size and instability can limit their efficacy.23
Additionally, liposomes tend to fuse with one another in
order to reduce their surface tension, and larger sizes limit
their passage through skin past the stratum corneum.23-22 At
neutral pH values, gold nanoparticles with carboxyl groups
(AuC) attached to the surface of liposomes (AuC-liposomes)
prevent liposomes from fusing. In acidic environments with
pH <5, the gold particles detach from the liposomes, allowing
them to fuse. Since infectious skin lesions such as acne have
acidic environments while the skin remains at a neutral pH,
AuC-liposome carriers can enhance targeted drug-delivery.23
Hydrogel formations containing liposomes linked to GNPs
were tested for antimicrobial delivery specifically against S.
aureus. The acidic environment of the bacteria caused GNPs
to dissociate from liposomes, allowing the liposomes to fuse
with the bacterial membranes and cause damage. The hydrogel
was tested on mouse skin and did not cause reactions during a
7-day treatment.24 Enhancement of targeted drug delivery can
also be achieved by heating GNP-studded liposomes with 250
nm UV light. This causes release of liposome-enclosed contents

Nanoparticle-based photosensitizers containing silver core
have significant antibacterial activity against P. acnes and S.
epidermidis. Hybrid photosensitizers of silver core and silica
shell with embedded hematoporphyrin IX illuminated under a
portable LED (~410 nm) demonstrated significant killing efficacy
of 5-log for S. epidermidis and 4-log for P. acnes. This shows
potential of treatment of acne vulgaris while reducing the need
for antibiotics.31
An experimental double-blinded, randomized-controlled study
found no statistically significant difference between silver
nanoparticle gel and 1% clindamycin gel for topical treatment of
moderate severity acne vulgaris when used in combination with
2.5% benzoyl peroxide. 64 patients with moderately severe acne
were enrolled in the study, randomized to receive either silver
nanoparticle gel with 2.5% benzoyl peroxide or 1% clindamycin
gel with 2.5% benzoyl peroxide. Over a follow-up period of
8 weeks (baseline, 2, 4, 6 and 8-week visits), inflammatory
and non-inflammatory acne counts were decreased in both
groups with no statistically significant difference between the
mean percentage of reduction. There were also no statistically
significant differences between average mean of reduction
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of acne redness, patient satisfaction and Dermatology Life
Quality Index (DLQI). Of note however, patient satisfaction to
acne severity at the 6-week visit was higher and statistically
significant in the clindamycin group. Thus, silver nanoparticles
can be a good clinical option for replacing clindamycin as this
study also found no adverse effects from the silver nanoparticle
gel.28
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GRADE B due to the high-quality randomized-controlled trials
conducted. The clinical evidence supporting the use of silver
nanoparticles can be assigned GRADE C due to lack of clinical
trials available for assessment.

CONCLUSION
More treatment options are needed for acne vulgaris as our
current mainstay treatments, though effective, can promote
antibiotic resistance or have a harsh side effect profile.
Although there have been few clinical studies using gold and
silver nanoparticles for the treatment of acne vulgaris, the basic
science data and the existing clinical studies and case reports
show great promise for an effective acne treatment. Gold and
silver nanoparticles are promising for treatment of acne vulgaris
and should be further explored.
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ABSTRACT
Background: There is limited research on the association between vitiligo support group membership and patient quality of life (QoL).
Objectives: To explore the association between support groups and QoL in those with vitiligo by evaluating and comparing the QoL of
vitiligo support group members and non-support group members.
Methods: Support group members (n=135) and non-support group members (n=129) were recruited from the Global Vitiligo Foundation
(GVF), and three academic medical centers respectively.Patients completed the Vitiligo-Specific Quality of Life (VitiQoL) instrument and
a demographic survey.
Results: Mean VitiQoL scores for support group members were higher than non-support group members (48.6 ± 23.6 vs 33.0 ± 23.8;
P-value < 0.0001), highlighting more negatively impacted QoL. Support group members were less likely to be undergoing treatment
(27.4% vs 53.5%; P-value = <0.0001) and were more likely to report duration of vitiligo for >20 years (38.5% vs 19.4%; P-value =
0.0007).
Conclusions: Vitiligo support group membership is associated with worse QoL. Individuals with vitiligo who have worse QoL, chronic,
and/or untreated vitiligo may be more likely to seek out vitiligo support groups. Support group referral should be considered in the
therapeutic management of vitiligo, particularly in patients whose QoL is more significantly impacted, who fail, or are without access
to treatment, or have longstanding disease.
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INTRODUCTION

V

itiligo is an acquired chronic autoimmune cutaneous
pigmentary disease of the skin, affecting nearly 1-2%
of the population worldwide.1 The disease causes
destruction of melanocytes and is characterized by depigmented
macules and patches commonly involving exposed areas
including the face and hands. Though often thought of as an
asymptomatic disease, vitiligo can include physical symptoms
such as burning and itching. Additionally, 15–25% of people
with vitiligo also have at least one other autoimmune disorder
such as thyroid disease, rheumatoid arthritis, type 1 diabetes,
psoriasis, pernicious anemia, Addison disease, or systemic
lupus erythematosus (SLE).
Vitiligo has psychosocial burdens: it can negatively impact selfesteem, body image, social interactions, quality of interpersonal
relationships, and sexual function.2 Patients with vitiligo are
at an increased risk of developing psychological disorders

including anxiety and depression.3 In addition, many face
social discrimination and stigmatization. A number of studies
highlight the significant effect that vitiligo has on a person’s
quality of life (QoL) (4–10).
Addressing the psychosocial impact of vitiligo is an important
part of disease management.11 Support groups are widely
believed to be beneficial and have been shown to have multiple
positive benefits including stress reduction, fostering a sense of
community, decreasing patient isolation, and improving QoL.8
Limited research has been conducted on the association of
vitiligo support group membership on patient quality of life
(QoL). We sought to explore the association between support
groups and QoL in patients with vitiligo by evaluating and
comparing QoL in vitiligo support group members and nonsupport group members.
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TABLE 1.

MATERIALS AND METHODS

Patient Characteristics by Support Group Status

One hundred thirty-five support group members were recruited
through the Global Vitiligo Foundation (GVF), a network of
twenty-five support groups from across the United States.
One hundred twenty-nine (129) non-support group members
were recruited from three academic medical centers: Henry
Ford Health System (Detroit, MI), New York University Langone
Medical Center (New York, NY), and Albert Einstein College of
Medicine/Montefiore Medical Center (New York, NY).
Subjects were given the Vitiligo-Specific Quality of Life (VitiQoL)
survey, a validated instrument, which includes a pool of vitiligospecific items, created based on in-depth interviews with vitiligo
patients and their responses to items in several previously
validated Health-Related Quality of Life (HRQL) measures.12
Exploratory factor analysis of the VitiQoL demonstrated 3
factors: participation limitation, stigma, and behavior.
In addition to the VitiQoL, participants were asked to complete
demographic survey questions including age, gender, ethnicity,
highest degree of education/school, employment status,
duration of vitiligo, location of the body with most severe
vitiligo, and current treatment for vitiligo, if any. Comparison
between the two groups were made using t-tests, Chi-squared
tests, Fisher’s exact test, and Cochran-Armitage trend tests
(SAS 9.4 software). The association of support and non-support
group status with VitiQOL score was tested with unadjusted and
adjusted linear regression models.

Non-support group members (n=129) and support group
members (n=135) completed the VitiQoL and additional
survey questions. When comparing the data for all survey
participants (n=264) three factors were significantly associated
with higher VitiQoL scores and a worse QoL. These factors
include patient reported severity of vitiligo, patients currently
receiving treatment, and support group membership. Selfreported severity of vitiligo was associated with a 6.5 increase
in VitiQol score (P< 0.0001). Those currently receiving treatment
was associated with a 7.6 increase in VitiQoL score (P=0.0108).
Support group membership was associated with an 11.1
increase in VitiQoL score (P=0.0004).
Mean VitiQoL scores for support group members were higher
than non-support group members (48.6 ± 23.6 vs 33.0 ± 23.8;
P<0.0001), representing more negatively impacted QoL.

No
Support
(N=129)

Support
(N=135)

20 (7.6)

9 ( 7.0)

11 ( 8.1)
18 (13.3)

Age, n (%)
18-24

56 (21.2)

38 (29.5)

35-44

76 (28.8)

33 (25.6)

43 (31.9)

45-54

48 (18.2)

18 (14.0)

30 (22.2)

55-64

47 (17.8)

21 (16.3)

26 (19.3)

65-74

15 ( 5.7)

9 ( 7.0)

6 ( 4.4)

75+

2 ( 0.8)

1 ( 0.8)

1 ( 0.7)

Gender, n (%)
Female
Male

82 (31.1)

51 (39.5)

31 (23.0)

182 (68.9)

78 (60.5)

104 (77.0)

37 (14.1)

26 (20.3)

11 (8.1)
47 (34.8)

Race/ethnicity, n (%)
Hispanic
Black

57 (21.7)

10 ( 7.8)

Asian

32 (12.2)

22 (17.2)

10 (7.4)

White

111 (42.2)

56 (43.8)

55 (40.7)

Other/multiracial

26 ( 9.9)

14 (10.9)

12 ( 8.9)

22 (8.3)

13 (10.1)

9 (6.7)

75 (28.4)

45 (34.9)

30 (22.2)

38 (14.4)

20 (15.5)

18 (13.3)

10-20 years

52 (19.7)

26 (20.2)

26 (19.3)

20+ years

77 (29.2)

25 (19.4)

52 (38.5)

Arms/Legs

72 (27.3)

33 (25.6)

39 (28.9)

Chest/Stomach/Back

40 (15.2)

23 (17.8)

17 (12.6)

Hands/Feet

73 (27.7)

39 (30.2)

34 (25.2)

Face

79 (29.9)

34 (26.4)

45 (33.3)

Duration, n (%)
Less than 1 year

0.0007

Location, n (%)

0.3706

Education, n (%)

<.0001

Less than college
degree or other
training

91 (34.7)

29 (22.7)

62 (46.3)

Associate/
bachelors/ masters/
doctoral degree

171 (65.3)

99 (77.3)

72 (53.7)

Employed, n (%)

0.5386

No

70 (26.5)

32 (24.8)

38 (28.1)

Yes

194 (73.5)

97 (75.2)

97 (71.9)
<.0001

No

158 (59.8)

60 (46.5)

98 (72.6)

Yes

106 (40.2)

69 (53.5)

37 (27.4)

3.1 (1.6)

2.7 (1.5)

3.5 (1.5)

Severity of skin
condition, mean (SD)

0.0036
<.0001

Any treatment, n (%)

Support group members reported a higher mean severity of
skin disease (3.5 ± 1.5 vs 2.7 ± 1.5; P<0.0001). Support group
members were less likely to be undergoing treatment (27.4% vs
53.5%; P<.0001).

P-value*
0.2323

25-34
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RESULTS

Total
(N=264)

<.0001
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Support group members had a higher percentage of patients
with less than a college degree (46.3% vs 22.7%; P<.0001) and
had a higher percentage of African Americans (34.8% vs 7.8%
P<0.0001). Support group members had a higher percentage
of males (77% vs 60.5%; P=0.0036). There were no significant
differences between both groups with respect to age, most
affected body location of vitiligo, or employment status.

DISCUSSION
Vitiligo support group members reported significantly worse
QoL than non-support group members. This is showcased by
higher mean VitiQoL scores, correlating with more significant
psychosocial impairment. This remained significant after
adjusting for age, gender, race/ethnicity, disease duration,
distribution, education, employment, and treatment.
Despite the fact that patients currently receiving treatment for
their vitiligo had a strong correlation with worse QoL, support
group members were less likely to be undergoing treatment but
still had a significantly worse QoL.
Support group members reported longer disease duration, and
significantly worse disease severity. This suggests that patients
who have failed or are without access to treatment, or who have
worse disease severity, are more likely to seek support groups,
possibly in an effort to address the psychosocial impact of
vitiligo.

Z.I. Smith, J.F. Wang, N. Elbuluk, et al

have a similar QoL despite an increased prevalence of poorer
QoL indicators among support group members. They found that
“moderate arm involvement” and “dermatology visit frequency”
were statistically significant predictors of poorer QoL. This was
similar to our study as “patient reported severity of vitiligo”
and “patients currently receiving treatment” were associated
with worse QoL. One key difference is that our study revealed
that support group membership was associated with a worse
QoL, whereas their study did not. It is important to note that
the validated vitiligo-specific quality-of-life (VitiQoL) instrument
was not available when the 2017 study was designed. Our use
of the VitiQoL instrument enabled us to capture the true burden
of vitiligo and identify a significant difference in QoL between
support group and non-support group members.
Providers should consider recommending support groups
to patients with vitiligo in order to address the psychosocial
dimensions of their condition. It is often challenging to discuss all
aspects of disease during a medical visit, where time is limited;
often, the encounter focuses on developing a medical treatment
plan. However, support groups can and should become part of
our treatment recommendations. Providers should consider
recommending support group participation to patients with
vitiligo to better address the psychosocial impact of disease.
Discussion of support groups may be particularly beneficial to
patients with factors associated with worse QoL.

Do Not Copy
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Support group members were more likely to report
a duration
creates
an opportunity to educate patients, address disease
of vitiligo for more than 20 years (38.5% vs 19.4%; P=0.0007).
This may suggest that these patients have attempted many
therapeutic modalities since their diagnosis without resolve.
After decades living with vitiligo, patients can still be burdened
with significant disease. Furthermore, support groups had a
lower percentage of patients undergoing other concomitant
therapies, suggesting that these patients may have exhausted
available therapeutic options and are seeking psychosocial
support for how to better live with their vitiligo.

misconceptions and offer updates on treatment options and
clinical trials.

Support group members had a higher percentage of African
Americans (34.8% vs 7.8% P-value = <0.0001) suggesting
perhaps that support groups are more sought after by patients
with darker skin. This may be related to the greater visibility of
vitiligo in darker skin types.

Despite these limitations, our study suggests that psychosocial
therapies are an important part of treating vitiligo patients and
should be discussed with patients during their office visits.
Future research should evaluate if membership in vitiligo support
groups improves QoL over time. Given the prevalence of vitiligo
and the known negative impacts it imparts on patient QoL, we
recommend support group membership as an impactful way to
help address the psychosocial impact of this disease.

It is well demonstrated that support groups provide members
a sense of belonging and reduce feelings of loneliness and
isolation. This is especially important in vitiligo, where poor
social support and increased stress may heighten susceptibility
and exacerbation of disease (13).
Currently, there is only one other study that evaluates the role of
vitiligo support groups and QoL (8). A 2017 study demonstrated
that support group members and non-support group members

Several limitations in our study should be addressed including
patient recruitment method, sample size, and potential selection
bias. Most patients were recruited from academic centers in
Detroit and New York City. In addition, the predominance of
male responses is not representative of the vitiligo support
community demographics.
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Botulinum Neurotoxin Type A as an Adjuvant to Reduce
Scarring After Dermatological Surgery
Dinesh Maini MD
Zenith Cosmetic Clinic, Nottingham, United Kingdom

ABSTRACT
Botulinum neurotoxin type A (BoNTA) is thought to have biological effects beyond muscle paralysis, including direct effects on wound
healing. This provides a potential rationale for adjuvant intradermal BoNTA injection in selected patients undergoing minor dermatological
surgeries, such as sebaceous cyst or intradermal naevus excision, which often lead to problematic scarring. Case studies are presented
showing that BoNTA treatment may be associated with more rapid post-procedural healing and less visible scarring. These case reports
of adjuvant intradermal BoNTA injection could justify the initiation of prospective trials in this setting.
J Drugs Dermatol. 2021;20(6):677-680. doi:10.36849/JDD.5807

INTRODUCTION

B

otulinum neurotoxin type A (BoNTA) is widely used
in the treatment of various conditions including focal
spasticity and other neurological disorders, chronic
migraine, and bladder problems.1–4 BoNTA formulations are
also commonly used for the temporary aesthetic improvement
of facial rhytids.1,5 These treatments are based on intramuscular
injection, and effectiveness is derived primarily from inhibition
of acetylcholine release at neuromuscular junctions, leading to
reduced muscle activity.4,6

However, to the best of my knowledge, there are no previous
descriptions in the literature of adjuvant BoNTA injection in
these settings.
Sebaceous Cysts
Personal interest in using BoNTA to aid wound healing after
sebaceous cyst excision was first stimulated by a procedure on
a patient’s forehead. OnabotulinumtoxinA was injected into the
frontalis muscle at the time of treatment to reduce tension on
the sutures. It was also injected into the wound edges based
on an analogy with hyperhidrosis – that if BoNTA can reduce
sweating,8,12 it might also reduce sebaceous secretions. Indeed,
a recent systematic review described several studies showing
that BoNTA can reduce sebum production and excretion.13 In
this particular instance, the excision wound healed particularly
rapidly and well, with minimal scarring.
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There is also increasing evidence that BoNTA can elicit biological
effects beyond muscular relaxation, which may include
direct effects within the skin.7 Hence, there could be many
potential applications in dermatology. BoNTA formulations are
already indicated for the treatment of axillary hyperhidrosis
via anticholinergic effects on the sweat glands, based on
intradermal rather than intramuscular injection.1,2,8 In addition,
there are reports of BoNTA usage in the management of various
other dermatological conditions, including alopecia, psoriasis,
pigmentation disorders, and cutaneous vascular conditions.7,9
Furthermore, there is a growing body of data showing that
BoNTA injections can reduce scarring, for example following
surgery.6,10,11 Although the mechanisms of effect may include the
prevention of underlying muscle contraction (thereby reducing
wound tension),6 direct effects on wound healing have also
been proposed.7
For the past few years, I have been injecting BoNTA intradermally
as an ‘adjuvant’ treatment to reduce scarring in selected patients
undergoing minor dermatological surgeries such as the excision
of sebaceous cysts or intradermal naevi. These are common
procedures that are often associated with troublesome scarring.

Subsequent repeats of this procedure have also been
successful. For example, Figure 1 shows a patient with a
recurrent sebaceous cyst that had first been removed around 1
year previously. The cyst was highly adherent, and excision was
difficult. In total, 5 units of onabotulinumtoxinA were injected
intradermally into each wound edge and a further 15 units were
injected subdermally. At 17 days, the patient showed remarkably
rapid healing with minimal visible hypertrophic scarring. After 2
months of follow up, there has been no recurrence of the cyst.
There is no precedent in the literature for using adjuvant BoNTA
to aid wound healing after sebaceous cyst excision. However,
a case report from 2005 highlighted the disappearance of a 2
cm sebaceous cyst on the forehead, secondary to intramuscular
injection of the area with 75 units of BoNTA for the treatment of
migraine.14 There was no recurrence of the cyst.
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Intradermal naevi
I have employed the same tactic of intradermal injection of
onabotulinumtoxinA in many patients undergoing excision of
intradermal naevi – particularly in visible or scar-prone areas.
Figures 2 and 3 show two patients who received naevus excision
with concomitant, adjuvant, intradermal onabotulinumtoxinA
injection (5–7 units). Healing was excellent and scarring was

minimal. Figures 4 and 5 show two patients with multiple
intradermal naevi across different parts of the body; use of
adjuvant intradermal onabotulinumtoxinA (5–7 units per lesion)
in more visible areas led to minimal scarring, whereas excisions
without adjuvant BoNTA in less visible areas were associated
with relatively poor healing.

FIGURE 1. Adjuvant onabotulinumtoxinA treatment during excision of
a sebaceous cyst. A 52-year-old woman with a recurrent and highly
adherent sebaceous cyst in the clavicle area, shown before (A),
and at 8 days (B), and 17 days (C) after excision based on a 5 mm
incision. She had Fitzpatrick skin type III, was a non-smoker, and was
otherwise well. Following excision, she was injected with 5 units of
onabotulinumtoxinA intradermally into each wound edge and 15 units
subdermally. The wound was closed with two 4.0 Prolene sutures,
which were removed after 7 days. In part C, the scar is indicated with
an arrow; the red pimple can be ignored.

FIGURE 4. Excision of intradermal naevi with or without adjuvant
onabotulinumtoxinA. A 29-year-old woman with three benign
intradermal naevi on the neck and one on the abdomen before (A, B)
and 9 months after excision (C, D). She had Fitzpatrick skin type III/IV,
was a non-smoker, and was otherwise well. Removal was performed
using electrocautery. Five units of onabotulinumtoxinA were injected
intradermally into each of the three neck wounds but not into the
abdominal wound. The patient experienced excellent healing of the
(onabotulinumtoxinA-treated) neck areas, whereas hypertrophic
scarring was evident with the abdominal wound.

(A)

(B)

(C)

(A)

(B)

(C)

(D)
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FIGURE 2. Adjuvant onabotulinumtoxinA treatment during excision of
an intradermal naevus. A 26-year-old man with a benign intradermal
naevus in the pubic area before (A), and 2 years after excision (B). He
had Fitzpatrick skin type III/IV, was a non-smoker, and was otherwise
well. Removal was performed using electrocautery. Five units of
onabotulinumtoxinA were injected intradermally into the wound. The
post-treatment image shows excellent healing of the treated area.
(A)

(B)

FIGURE 3. Adjuvant onabotulinumtoxinA treatment during excision of
an intradermal naevus. A 24-year-old woman with a benign intradermal
naevus in front of the left shoulder before (A), and 3 months after
excision (B). She had Fitzpatrick skin type III/IV, was a non-smoker, and
was otherwise well. Removal was performed using electrocautery.
Seven units of onabotulinumtoxinA were injected intradermally into
the wound. The post-treatment image shows excellent healing of the
treated area with no visible scarring.
(A)

(B)

FIGURE 5. Excision of intradermal naevi with or without adjuvant
onabotulinumtoxinA. A 21-year-old woman with three benign
intradermal naevi on the neck and one on the right shoulder before (A, B)
and 3 months after excision (C, D). She had Fitzpatrick skin type III/IV,
was a non-smoker, and was otherwise well. Removal was performed
using electrocautery. Seven units of onabotulinumtoxinA were injected
intradermally into each neck wound but not into the shoulder. The
patient experienced excellent healing of the (onabotulinumtoxinAtreated) neck areas, but relatively poor healing of the shoulder wound.
(A)

(B)

(C)

(D)
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FIGURE 6. Excision of intradermal naevi with adjuvant
onabotulinumtoxinA: Intradermal versus subdermal injection. A
43-year-old woman with benign intradermal naevi on the sternum and
left deltoid region before (A, B) and 17 months after excision (C, D).
She had Fitzpatrick skin type III/IV, was a non-smoker, and was
otherwise well. Removal was performed using electrocautery. Seven
units of onabotulinumtoxinA were injected intradermally into each of
the sternal wounds and subdermally into the single deltoid wound.
Post-treatment images show excellent healing of the sternal wounds
treated with adjuvant intradermal onabotulinumtoxinA. By contrast,
there was hypertrophic scarring of the deltoid wound treated with
subdermal onabotulinumtoxinA, which required intralesional steroids.
(A)

Furthermore, not only are long-term results improved with
adjuvant BoNTA but healing also appears to be more rapid.
Figure 7 shows a patient who was treated with a higher dose
of intradermal onabotulinumtoxinA (40 units), owing to the size
and depth of the lesion. At 5 weeks, healing was more advanced
compared with a nearby excision wound not treated with BoNTA.
Prior reports of BoNTA use in naevus patients have been limited
to hyperhidrosis management in individuals with rare eccrine
naevi,15–17 and there are no previous descriptions of adjuvant
injection for scar reduction after excision.

DISCUSSION

(B)

(C)

D. Maini MD

These case reports demonstrate the potential of adjuvant
intradermal BoNTA injection to improve wound repair following
minor dermatological surgery. The use of this technique was
associated with faster healing and less obvious scarring
compared with excision wounds not treated with adjuvant
BoNTA. It may be particularly valuable when undertaking these
procedures in bodily areas that are scar-prone or highly visible.

(D)

Injections were primarily intradermal and this appeared to
be more effective than subdermal placement. The success
of intradermal BoNTA suggests that the key mechanisms of
effect are not related to the prevention of underlying muscle
contraction.
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in vitro experiments have suggested that it can inhibit the

FIGURE 7. Excision of intradermal naevi with or without adjuvant
onabotulinumtoxinA. A 33-year-old man with two benign intradermal
naevi on the back before (A) and 5 weeks after excision (B). He had
Fitzpatrick skin type III/IV, was a non-smoker, and was otherwise well.
Removal was performed using shave excision with DermaBlade®
and finished with electrocautery. The patient was more concerned
with the post-procedural appearance of the upper site, so 40 units
of onabotulinumtoxinA were injected intradermally into the upper
wound but not into the lower one. The post-treatment image suggests
that healing was more rapid for the wound treated with adjuvant
intradermal onabotulinumtoxinA.
(A)

(B)

Importantly, injection depth appears to matter. In a patient
undergoing excision of multiple intradermal naevi, a wound
treated
with
intradermal
onabotulinumtoxinA
healed
well, whereas a wound treated instead with subdermal
onabotulinumtoxinA went on to show hypertrophic scarring
(Figure 6).

proliferation and differentiation of human fibroblasts and alter
the expression of key effectors involved in wound repair, such
as transforming growth factor-β1, matrix metalloproteinases,
and collagen types I and III.7,18–21 BoNTA-related changes in
activity might help to accelerate the healing process and
reduce aberrant mechanisms, such as those responsible for
hypertrophic scarring.7,22 Furthermore, BoNTA injection has
been linked with reduced sebum production, possibly through
neuromodulatory effects on arrector pili muscles and relevant
receptors within the sebaceous glands.13 This effect may be
relevant to improved healing, particularly following sebaceous
cyst excision. Nonetheless, additional studies are required to
elucidate the effects of BoNTA on wound healing.
The key limitation of the present work is the small number of
cases recorded. However, based on the effectiveness observed
– as well as the putative mechanistic rationales underlying these
effects – larger studies may be warranted.

CONCLUSION
Adjuvant intradermal injection of BoNTA appears to improve
the healing of wounds resulting from minor dermatological
surgeries, such as the excision of sebaceous cysts or intradermal
naevi. Prospective trials are required to confirm these effects.
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ABSTRACT
Background: Blood Cell Secretome, BCS (also Autologous Conditioned Serum, ACS) is efficacious in treatment of musculoskeletal
disorders. It contains inflammation resolving cytokines, growth factors, exosomes, and lipid mediators. Skin aging is associated
with reduced TGF-ß signaling and collagen synthesis and chronic (sub-acute) inflammation, among other factors. Pre-clinically, BCS
counteracts these mechanisms, suggesting it as a treatment against cutaneous aging.
Objective: This 24-week study evaluated the effects of deep dermal to immediate sub-dermal micropuncture injections of cell-free BCS
in patients with age-related reduced facial skin elasticity.
Methods: In this prospective, single-armed, mono-center study, 21 women underwent 4 BCS treatment sessions over 12 weeks
with follow-up at 24 weeks. The primary endpoint was skin elasticity measured by cutometry. Secondary endpoints were safety, skin
hydration, and aesthetic assessments using global aesthetic improvement scale.
Results: Skin firmness increased significantly between baseline and 12 weeks (P<0.001) and further increased by 24 weeks (P<0.001).
Skin tiring was congruently reduced (P<0.001). Skin hydration and aesthetic ratings improved significantly. No BCS-related adverse
reactions occurred.
Conclusion: BCS treatment resulted in increased firmness and hydration, usually attributed to younger skin. BCS is potentially the first
cell-free autologous therapy for skin rejuvenation derived from patients’ own blood.
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INTRODUCTION

L

onger life expectancy and the desire for a youthful
appearance have led to increased demand for
nonsurgical and minimally invasive skin anti-aging
interventions, including micropuncture injections.1-3 Skin aging
is complex and results from the interaction of many intrinsic and
extrinsic/environmental factors.4,5 A recent expert consensus
recommended a “pan-facial combined approach” combining
aesthetic interventions, to target different manifestations of
aging, often lead to better results than single modalities alone.6
Common treatments for reduced facial skin elasticity, botulinum
toxin (BTX), and dermal fillers do not target the underlying
mechanisms of skin aging. In contrast, regenerative medicine
consists of therapies intending to replace or restore damaged
tissues. Products derived from the patient themselves, such as
stem cells or blood plasma, are thought to provide personalized
regenerative therapies.

For example, platelet rich plasma (PRP) is produced by
centrifuging patient’s own blood to concentrate platelets. PRP
cell therapy has shown limited efficacy in wound healing,
orthopedics, and more recently in facial skin rejuvenation.7,8
Recent publications have reported the potential of injectable
growth factors and cytokines for skin rejuvenation.9-11 In
contrast to PRP, Blood Cell Secretome (BCS) is produced by
incubating the patient’s own blood. This process fundamentally
differentiates BCS from injections such as PRP, which also
contain potentially aggressive cells with innate immune
functions, complement proteins, clotting factors, and additives.
BCS is efficacious in musculoskeletal disorders, including
osteoarthritis, radiculitis, tendon, and muscle injury due to its
inflammation resolving and regenerative/remodeling effects.12
BCS has a unique potential to alter molecular and cellular
processes underlying skin aging towards regeneration and
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remodeling. Restoration of collagen is a phenotype measurable
by cutometry.13
BCS is obtained via a blood coagulation process under
physiological conditions in a specific medical device
(bioreactor). BCS contains cell-derived, inflammation-resolving,
and regenerative components including lipid mediators (SPM,
eg, ResolvinD1 and ProtectinD1) and extracellular vesicles, such
as exosomes14 with an outstanding role in tissue regeneration.
Additionally, interleukins (IL-1Ra, IL-4, IL-10) and growth
factors, (transforming growth factor beta [TGFβ], insulin-like
growth factor [IGF]) contribute to resolution of inflammation,
modulation of immune cell functions, promotion of cell
division, tissue matrix formation and acceleration of tissue
regeneration and healing.14 The auto-regenerative conditioning
of BCS depends on temperature, bioreactor architecture,
oxygen availability, and duration of blood incubation. In the
first phase physiological coagulation (±30 minutes) leads to
fibrin formation, complement activation, and release of ADP,
serotonin, and histamine by platelets. In the second phase,
lasting several hours, a regenerative secretome is formed.Thus,
BCS enables tissue regeneration and restores dysfunctional
cells, tissues and organs.14
The objective of this study was to quantify the effectiveness
and safety of manual micropuncture injections of cell-free BCS
as a regenerative treatment for skin aging with reduced facial
skin elasticity in female patients. Viscoelastic properties of the
skin were measured before and following treatment, as well as
skin hydration and assessments of the patients’ attractiveness
and aesthetic satisfaction.

M. Kerscher, D. Hertz-Kleptow, A. Drabik, et al

treatment with chemotherapy, immunosuppressive agents
or immunomodulatory therapy in the last 3 months; previous
treatment with laser, BTX or hyaluronic acid in the lower face;
severe dieting in the last 3 months; history of bleeding disorders
or treatment with anticoagulants or inhibitors of platelet
aggregation; any other medical history that, in the opinion of the
investigator, would make the subject unsuitable for inclusion.
Intervention
BCS was obtained from the blood of the respective patients.
Approximately 10 ml of the patient’s blood was drawn using
Exokine® bioreactors (Orthogen AG, Düsseldorf, Germany).
The blood-filled medical device was stored at 37°C for 6 hours,
then centrifuged for 10 minutes at 3000 g. The resulting cellfree BCS was aspirated from the syringe and filtered through a
0.22 μM syringe tip filter (Millex GP, Merck Millipore, Tullagreen,
Carrigtwohill, Cork, Ireland), aliquoted at 1 ml, and stored (at
-18°C).
Patients underwent a series of 4 treatment sessions at 0, 2, 4,
and 12 weeks. At each session, 2 ml of cell-free BCS was injected
via a manual micro-puncturing technique,2 deep dermally in
the lower face at a predefined area (1 ml per side). Syringes of
1 ml volume with 30 G, 4 mm mesotherapy needles (RI.MOS
SRL, Mirandola, Italy) were used to administer 4 superficial
microinjections per cheek, each 1 cm apart following an injection
grid.
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MATERIALS AND METHODS
This investigator-initiated, prospective, single-arm, monocenter
study was conducted at the University of Hamburg (Division of
Cosmetic Sciences, Hamburg, Germany) and registered with the
German Clinical Trials Register (DRKS00009259). The study was
conducted in accordance with the Declaration of Helsinki and
International Conference on Harmonization Guidelines for Good
Clinical Practice. Before the start of the study, approval of a local
ethics committee was obtained, and all patients gave written,
informed consent to participate.
Participants
Female patients aged 35–55 years who presented to the study
center with clinical signs of reduced facial skin elasticity based
on investigator evaluation, and their own dissatisfaction, were
eligible for inclusion in the study.
Exclusion criteria were: pregnancy or breast feeding; severe
chronic skin diseases; systemic diseases with skin involvement;
acute infections; tendency to form keloids; hypertrophic
scars or other healing disorders; any history of skin cancer;

All outcomes were measured at 0, 2, 4, 8, 12 and 24 weeks. Skin
status evaluation was performed at screening.
The primary outcome was skin elasticity measured using by
cutometry (Cutometer® dual MPA 580; Courage Khazaka GmbH,
Cologne, Germany)13 at 450 mbar of negative pressure. Both
sides of the face were examined twice independently, the two
measurements of each side were averaged, then an overall
average of the whole face was calculated.
The primary efficacy criterion was inverse skin firmness (R0),
representing the passive behavior of the skin to force. Skin
tiring (R3), amplitude increases under repeated force, was used
as a secondary efficacy criterion.
Other secondary outcomes were skin hydration, aesthetic
evaluation, and safety. Skin hydration was measured using
corneometry (Corneometer® CM 825; Courage Khazaka GmbH,
Cologne, Germany).15 Both sides of the lower face were
examined three times independently, the three measurements
of each side were averaged, then an overall average of the
whole face was calculated. Aesthetic evaluation was performed
using the Global Aesthetic Improvement Scale (GAIS); a
qualitative, 5-point, relative-improvement scale, which has been
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TABLE 1.

commonly accepted as a clinically meaningful measure.16 The
GAIS method was modified to allow evaluation of the lower
face alone. A blinded investigator independently compared the
patient’s appearance at each visit with baseline using a high
magnification photograph, whilst patients completed GAIS
questionnaires at each visit. This was done for each cheek, then
an average of both was calculated. Patients were also asked to
rate their own attractiveness on a 4-point scale at each visit.

Summary of Baseline Characteristics of FAS Population
Basic Demographics

Baseline

n

Total

21

Age

Mean (SD)

46.7 (5.9)

Gender

Female/Male

21/0

Skin Phenotype

Baseline

Type II

Safety
Adverse reactions (ARs) were documented over the whole
study and classified according to seriousness, intensity, and
relationship to treatment. Intensity was classified as; mild (not
affecting day-to-day activities), moderate (affected day-to-day
activities), or severe (day-to-day activities or work were no
longer possible).

Type III
Type IV

Number

11

%

52.38

Number

7

%

33.33

Number

3

%

14.29

Skin Condition

Sample Size
Effect Sizes (Cohen's d) were calculated from differences in
instrumental measures between timepoints and, according to
the classification suggested by Sawilowsky (extended Cohen’s
d)17 to small (0.2); medium (0.5); large (0.8); very large (1.2),
and huge (2.0). Effectiveness was conservatively considered
clinically relevant with a mean effect size of ≥0.9. Under these
conditions a minimum sample size of 18 patients would provide
80% power to show a significant therapeutic effect. A two-sided
global significance level of α=0.05 was chosen.

Baseline

Normal

Number

8

%

38.10

Dry

Number

10

%

47.62

Greasy

Number

3

%

14.29

Skin Sensitivity

Baseline

Not-sensitive
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Statistical Methods
Statistical analyses were performed with descriptive methods
(frequency, mean, standard deviation) and inferential analyses
using appropriate significance tests and confidence intervals.
Missing values were not replaced. The statistical analysis of
primary and secondary endpoints was performed with the full
analysis set (FAS), because no protocol deviations or violations
occurred. Statistical analyses were performed using SAS®
software (version 9.4 Cary, NC).

Number

14

%

66.67

Number

7

%

33.33

SD = Standard Deviation

ratings were tested using a two-sided Binomial test with a
hypothesized probability of ‘success’ of 0.35 for improvement.

RESULTS
Baseline Patient Characteristics
Twenty-four female patients were screened from December
2015 to February 2016. Of these, 21 were allocated for treatment,
finished the treatment schedule, and attended all visits. Baseline
characteristics of these patients are summarized in Table 1. The
FAS population had a mean (SD) age of 46.7 (±5.9). Skin status
evaluation found 11 patients with type II skin phenotype (52%),
7 patients with type III skin phenotype (33%), and 3 patients
with type IV skin phenotype (14%). Eight patients had normal
skin (38%), 10 patients had dry skin (48%), and 3 patients had
oily skin (14%). Seven patients had sensitive skin (33%) and 14
patients had non-sensitive skin (67%).

Cutometer®, Corneometer® and patient self-assessment
parameters at weeks 12 and 24 were compared with baseline
using a two-sided exact Wilcoxon test for paired data. To
counteract multiple comparisons in the primary outcome
(independent testing of effects between baseline and 12 or 24
weeks in the parameters R0 and R3), the Bonferroni correction
was used to test the individual hypothesis at α = 0.0125. GAIS

TABLE 2.
Summary of Change in Cutometer® Parameters vs Baseline at Weeks 12 and 24
Difference Week 0 - 12

Difference Week 0 - 24

Cutometer
Parameter

Mean

SD

P value

ES

Mean

SD

P value

ES

R0

0.1

0.05

<0.0001

2.00

0.18

0.04

<0.0001

4.50

R3

0.1

0.05

<0.0001

2.00

0.19

0.04

<0.0001

4.75

SD = Standard Deviation, ES = Effect Size (Cohen’s d)
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Skin Firmness and Tiring
Viscoelastic properties of the treated skin, measured by
cutometry, significantly improved by 12 weeks and by 24 weeks
of treatment with BCS (Table 2).
Mean (SD) inverse skin firmness decreased from 0.34 mm/s
(±0.03) at baseline to 0.24 mm/s (±0.05) at 12 weeks (ES = 2.0,
P<0.001) and to 0.16 mm/s (±0.03) at 24 weeks (Figure 1A, ES
= 4.5, P<0.001). This represents a highly significant increase in
skin firmness.

FIGURE 1A. Improvement of skin firmness recorded at each visit from
baseline to week 24. Mean values for skin firmness (lower values
mean higher skin firmness).

M. Kerscher, D. Hertz-Kleptow, A. Drabik, et al

Mean (SD) skin tiring decreased from 0.39 mm/s at baseline
(±0.04) to 0.29 mm/s (±0.06) at 12 weeks (ES = 2.0, P<0.001) and
to 0.20 mm/s (±0.03) at 24 weeks (Figure 1B, ES = 4.75, P<0.001).
Skin Hydration
Mean (SD) skin hydration increased with treatment from 42.6
(±12.1) arb. units at baseline to 54.7 (±0.1) arb. units at 12 weeks
(ES = 0.87, P<0.001) and to 55 (±0.14) arb. units at 24 weeks (ES
= 0.89, P<0.001; Figure 2).

FIGURE 2. Improvement of skin hydration recorded at each visit from
baseline to week 24. Mean values for skin hydration (higher values
mean more skin hydration).
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ES: Effect Size. Changes of R0 at week 12 and week 24 were statistically significant compared to
baseline (P<0.001).

ES: Effect Size. Changes of Hydration at week 12 and week 24 were statistically significant
compared to baseline (P<0.001).
Optimal skin hydration values are ~50 CM; this was reached after 8 weeks and sustained over
24 weeks.

FIGURE 1B. Improvement of skin tiring recorded at each visit from
baseline to week 24. Mean values for skin tiring (lower values mean
less skin tiring).

FIGURE 3. Patients’ satisfaction assessed at every visit using the Global
Aesthetic Improvement Scale (GAIS). GAIS scale percentages means
of left and right cheek. The GAIS scale was assessed at the time
points indicated and modified to assess only the lower face. Data are
presented as the percentage of patients reporting improvement/strong
improvement and worsening/unchanged in their appearance at each
visit. Worsening was reported 2 times (4%) at 12 weeks and 1 time (2%)
at 24 weeks.

ES: Effect Size. Changes of R3 at week 12 and week 24 were statistically significant compared to
baseline (P<0.001).
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TABLE 3.
Summary of Patient Attractiveness Self-Assessment
Attractiveness
Self-Assessment
Total

%

Baseline

Week 2

Week 4

Week 8

Week 12

Week 24

100

100

100

100

100

100

More unattractive

%

4.8

0

0

0

0

0

Average attractiveness

%

71.4

66.7

76.2

81

57.1

76.2

More attractive

%

23.8

28.6

23.8

19.1

42.9

23.8

Very attractive

%

0

4.8

0

0

0

0

GAIS
Results by GAIS questionnaire for patients are summarized in
Figure 3. GAIS significantly improved in patients treated with
BCS compared to baseline at 8 weeks and up to 24 weeks
(P<0.01). By 12 weeks 57.1% and by 24 weeks 64.3% patients
reported improvement. By 12 weeks the investigator reported
improvement in 59.5% and by 24 weeks in 11% of patients. Only
1 patient reported deterioration, which occurred at 12 weeks,
and the investigator did not report any deterioration.
Patient Attractiveness Self-Assessment
Patients also reported their attractiveness on a 4-point scale at
each visit (Table 3). At baseline 71% of patients reported their
attractiveness as ‘average’, 24% reported appearing ‘more
attractive’, and 5% reported appearing ‘less attractive’. By 12
weeks only 57% of patients reported their attractiveness as
‘average’ but 43% reported appearing ‘more attractive’. Finally,
by 24 weeks, 76% reported appearing averagely attractive and
24% reported appearing ‘more attractive’.

Cutometer® measurements have been validated as reflecting
changes in skin elasticity which are perceived visually.18
Deterioration of these parameters accompanies changes in
viscoelasticity, which are observed in older and more aged
skin.19 Accordingly, improvements in biophysical measurements
were mirrored by patient and physician ratings of attractiveness,
as measured by GAIS questionnaires. Most patients felt that
BCS treatment improved their appearance by 12 weeks and
that this was maintained at 24 weeks. This improvement was
also confirmed by patient self-assessment on a 4-point scale.
These ratings were based on overall attractiveness, although
the treatment was administered only to a small area besides
the mouth angle. This suggests a clinically relevant effect of the
treatment on overall facial appearance.
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Safety Results
A total of 82 treatments were performed in 21 patients (in
weeks 0, 2, 4, 12). There were no serious ARs and none were
considered related to BCS. All ARs were considered related
to the microinjection method. This included rashes/redness,
swelling, bruising, and itching, as well as pain, transient small
hematomas, or petechiae occurring at the injection site. Of
these reactions, 51.5% were mild, 36.4% were moderate, and
12.1% were severe but did not lead to withdrawal of treatment.
In 92.4% of cases, the adverse reaction did not last longer than
2 days.

DISCUSSION
Intradermal micropuncture injections of BCS significantly
improved viscoelastic properties of aged skin. Skin firmness
and skin tiring were both improved significantly at 12 and 24
weeks compared to baseline, with very large effect sizes. R0
represents firmness as a surrogate parameter for collagen and
skin elasticity, and R3 examines the change in skin tiring (which
will be reduced as firmness increases). These results indicate
that BCS may have similar regenerative effects in dermal tissue
and skin aging as in musculoskeletal disorders.12,14

that the efficacy of BCS is in part mediated by growth factors it
contains, especially TGF-β, which promotes collagen synthesis
and homeostasis. Daily exposure to environmental stressors,
including ultraviolet light, increases oxidative stress in skin.4,20,21
This results in tissue damage and production of reactive oxygen
species (ROS), also known as free radicals. ROS can be formed,
eg, also by damaged mitochondria, which are a sign of senescent
or dysfunctional cells. Increased ROS suppress TGF-β receptor
II (TGF-β-R2) in human skin, leading to decline of collagen.22
ROS have been shown to be decreased by BCS-injections
into osteoarthritic knees.14 TGF-β signaling regulates collagen
homeostasis and has a significant impact on the aging of human
skin and connective tissue.23 Lack of TGF-β signaling appears
to be a critical event in decline of dermal collagen production,
with attendant skin thinning. BCS injected in tendons of horse
and rat has caused significantly increased levels of collagen
I which is also present in facial skin.12 These studies and the
present cutometry data suggest that BCS may induce collagen
I synthesis in skin. Skin fibroblast growth factors, especially
TGF-β1, enhance production of high molecular weight hyaluronic
acid (HA) by upregulating HA synthase.11,24 HA production is also
upregulated in BCS treated osteoarthritic joints.14 In addition,
inflammation-resolving components including lipid mediators,
cytokines, and extracellular vesicles (exosomes) known to be
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present in BCS may modulate chronic age-related inflammation
of the skin and support skin regeneration and remodeling.25-27
BCS improved skin hydration to an optimum level by 12 weeks,
which was maintained at 24 weeks. This represents an excellent
long-lasting improvement. Similar improvements in skin
hydration have been observed directly after 8 to 12 weeks of HA
treatment.28,29 BCS contains components described to enhance
HA production and decrease HA breakdown.24 Since the effect
is long-lasting it is likely that the improvements described here
are triggered by a regenerative alteration in skin metabolism.
In contrast, BTX has been found to decrease skin hydration,30
which highlights an additional relative advantage of BCS.
Overall, BCS was well tolerated. There were few adverse
reactions, all of which were local, transient, and the majority
mild or moderate. This is in line with results observed using BCS
in orthopedic indications.12,14
Current treatments for reduced facial skin elasticity include
BTX, dermal fillers, and other autologous products such as
PRP. BCS achieved a similar or better improvement as these
treatments.7,30,31 Micropuncture injections of PRP administered
over 3 months improved Cutometer® measurements by a
similar magnitude to 12 weeks of BCS treatment.7 However,
unlike cell-free BCS, PRP contains leukocytes and platelets,
which increase tissue inflammation by multiple mechanisms.32,33
PRP is prone to release a coagulation-linked burst of platelet
borne inflammatory signals such as ATP, ADP, histamine, and
Serotonin as well as complement activation.14 This may explain
the high incidence of mild-to-moderate erythema observed with
PRP.7

M. Kerscher, D. Hertz-Kleptow, A. Drabik, et al

Analytical data together with concurrent clinical improvements
encourage the authors to hypothesize that BCS may be capable
of inducing tissue macrophages to regenerative M2 polarization.
In conjunction with enhanced stem cell activity macrophages,
also present in skin, may induce a fundamental metabolic shift
in favor of restoring skin homeostasis.34,35
Given the main limitations of the study being the open,
non-controlled design and the low patient number, it is
noteworthy that effects observed in patient and investigator
GAIS assessments were all in accordance with instrumental
measurements, confirming the relevance of the findings.
Notably, there was some inconsistency between patients’
GAIS ratings (based on their experience) and investigator GAIS
ratings (based on photographs) at 24 weeks. Over extended time
periods patients tend to get used to the facial improvements,
therefore a subjective perception after 3 and 6 months may not
be experienced as persistent. In contrast, the patients’ 4-point
self-assessment scores more closely resemble investigator’s
GAIS ratings. This inconsistency supports the use of validated
biophysical measures as primary outcomes.
The sample size of this study was not calculated based on
published trials. However very large effect sizes were observed
for improvements in the primary efficacy parameter, indicating
that Type-II error has been avoided.

Do Not Copy
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biweekly micropuncture injections of BCS significantly

Expert consensus has recommended combining multiple
interventions, to target different manifestations of aging for
better overall results. Based on its good safety profile and
efficacy in both biophysical measures and patient satisfaction,
this study indicates that BCS should be considered as a new
class of skin treatment. By targeting multiple molecular
mechanisms of aging and stimulating regeneration of skin
tissue, BCS provides an innovative complementary or individual
therapy. The components of BCS are released largely during
incubation. This process may be described as an extracorporeal
wound simulation using a specific bioreactor with limited
incubation time under hypoxia. This leads to activation of an
evolutionarily preserved program that initiates secretion of
essential components, the secretome, required for healing.
In an in vitro skin model, BCS upregulated important genes
according to Affymetrix GeneChip analysis; S100A2, HAS3,
FGF17, and CXCL8 at day 3, followed by HSPB2, FLG, FLG2, IL-37,
DSC1, KRT4, and Serpine1 at day 5.11 Gene ontology analysis for
day 3 and 5 showed significant effects on skin development and
keratinocyte differentiation.

improved skin firmness, elasticity, and hydration of the lower
face at 12 weeks, further increasing until 24 weeks post baseline.
This corresponded to improvements in attractiveness, as
assessed by both the investigator and patients. An in vitro skin
model has confirmed upregulation of genes relevant to skin
regeneration.11 Thus, BCS should be considered as a new class
of regenerative and remodeling treatment to target underlying
causes of skin-aging, for use either alone or in combination
with other treatments. These results may be attributed to a
fundamental shift in skin metabolism leading to a status usually
attributed to younger skin: increased firmness, elasticity, and
hydration.
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Efficacy of a Non-Comedogenic Hair Care Regimen for
the Reduction of Mild-to-Moderate Truncal and Facial Acne:
A Single-Arm 8-Week Study
Iris K. Rubin, MD
SEEN Hair Care, Bethesda, MD

ABSTRACT
Introduction: Hair care products can be comedogenic, and therefore contribute to acne. Hair care products can leave a residue on the
skin, even with rinse off products. This residue may explain why hair care products can cause acne.
Methods: 27 subjects aged 16–45 with mild to moderate facial and truncal acne utilized a non-comedogenic hair care regimen for 8
weeks. Dermatologist assessment of acne severity was performed with the PGA (truncal acne) and IGA (facial acne) scale at baseline
and 8 weeks.
Results: At 8 weeks 70% of subjects with truncal acne showed improvement in PGA, and 52% of subjects with facial acne showed
improvement in IGA by dermatologist grading. Subject self-assessment corresponded with dermatologist grading, with 74% agreeing
that their skin looks and feels healthier at 8 weeks.
Conclusion: This non-comedogenic hair care regimen showed efficacy in improving mild to moderate truncal and facial acne, both by
dermatologist grading and subject self-assessment. Hair care products should be considered as a possible contributor to acne.
J Drugs Dermatol. 2021;20(6):690-693. doi:10.36849/JDD.5772

INTRODUCTION

A

Do Not recently
Copypublished a case report demonstrating that hair care
products can leave a residue on the scalp, forehead, cheek,
Penaltiesand
Apply
back. Even rinse off products (shampoo, conditioner) left a

cne is a common inflammatory skin condition, with a
prevalence of ~85% in adolescence. Acne is not just a
teenage condition, and the prevalence of acne in adult
women has been reported to be 50.9% for ages 20–29, 35.2%
for ages 30–39, and 26.3% for ages 40–49.1 Acne’s pathogenesis
involves follicular hyperkeratinization, increased sebum
production, inflammation, and the bacteria C. acnes (formerly P.
acnes). Acne cosmetica was described by Kligman and Mills in
1972 as a low grade, persistent acneiform eruptions of primarily
small closed comedones caused by comedogenic cosmetics.2
While it is commonly accepted that acne cosmetica can occur
from comedogenic skin care products, hair care products are
often overlooked as a contributor to acne, unless someone
presents with classic pomade acne on the forehead.3 Pomade
acne has also been described as occurring in all skin types,
and in both men and women, from hair smoothing products.4
Acne cosmetica from hair care products has been described by
the American Academy of Dermatology (AAD) as tiny bumps
occurring on the hairline, forehead, and back of the neck.5 In
practice many clinicians have observed that hair care products
may contribute to acne beyond the hairline/forehead, and not
necessarily present with just the classic small comedones of
acne cosmetica.
The mechanism by which hair care products contribute to
acne may be through a residue that they leave on the skin. We

residue on the skin for up to 2 hours. A leave in styling product
left a residue on the skin for up to 4 hours. The study did not
examine beyond these time points.6
This study was performed to better understand the impact
of hair care products on facial acne and truncal acne, and to
assess the efficacy of a non-comedogenic hair care regimen for
the improvement of mild to moderate facial and truncal acne.

MATERIALS AND METHODS
Patients
27 patients (15 female, 12 male), ages 16-45 (mean age, 21.5),
with mild to moderate facial and truncal acne enrolled in an
8-week study to assess the efficacy of a non-comedogenic
hair care regimen on reducing acne. Informed consent was
obtained. All patients completed the study. Mild to moderate
facial and truncal acne were defined by a score of 2–3 on the
investigator global assessment (IGA) for the face, and physician
global assessment (PGA) scale for the trunk (Table 1).
Exclusion criteria included use of an OTC acne product within
the last 2 weeks, use of a prescription systemic acne treatment
within the last 4 weeks, and use of a prescription topical acne
treatment within the past 2 weeks.
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TABLE 1.

with the most acne. Sites with excessive hair, tattoos, or scars
which could interfere with study evaluation were not selected.

Investigator Global Assessment (IGA) and Physician Global
Assessment (PGA) scale
0

Clear

Residual hyperpigmentation and
erythema may be present

1

Almost Clear

A few scattered comedones and a few
(less than five) small papules

2

Mild

Easily recognizable; less than half the
face is involved. Many comedones and
many papules and pustules.

3

Moderate

More than half the face is involved.
Numerous comedones, papules,
and pustules.

4

Severe

Entire face is involved. Covered with
comedones, numerous papules and
pustules, and a few nodules and cysts.

5

Very Severe

High inflammatory acne covering the
face; with nodules and cysts present.

Photographs were taken at baseline and week 8 of the selected
truncal area of involvement, and of the face. Subjects completed
a self-assessment questionnaire at week 8.
Due to the covid pandemic all week 8 visits were performed
remotely. Subjects were asked to take both face and trunk
(area of involvement) photographs that were assessed by the
dermatologist grader remotely.

RESULTS
The mean and percentage change from baseline to the week 8
visit was statistically compared to zero (ie, no change) using a
paired t-test. The percentage of subjects showing improvement
from baseline was calculated for IGA and PGA. A P value of
</=0.05 was considered a statistically significant outcome.

Interventions
The non-comedogenic hair care regimen consisted of a
shampoo, conditioner, and blow-out creme (SEEN hair care,
Bethesda, MD). The shampoo and conditioner were to be used
at least three times a week, and the blow-out creme was to be
used as needed. Subjects were only permitted to use the hair
care products provided for the duration of the study.

IGA/PGA Dermatologist Grading
Trunk
At week 8, 70.37% of subjects showed improvement in the PGA
score for truncal acne, by dermatologist grading. This result was
statistically significant (Figure 1, Table 2).
The mean PGA score for truncal acne at baseline was 2.19, and

mean change from baseline at 8 weeks was -0.74 (P=0.00).
Do Not the
Copy
This represents a mean 34% improvement in the PGA score for
Penaltiestruncal
Apply
acne.

Written and verbal instructions were provided to the subjects. A
daily diary was distributed to each subject at baseline to record
usage.

FIGURE 1. Dermatologist-assessed PGA (truncal acne) at baseline and
at 8 weeks.

Use of any topical or prescription acne medications during the
study was not permitted.
Subjects could not change their make-up, cleanser, moisturizer,
or sunscreen during the study.

25

20

Clinical Evaluations
Dermatologist grading using the IGA/PGA scale (Table 1) was
performed at baseline and 8 weeks. Grading was performed for
the face, and one area on the trunk. At baseline the dermatologist
grader chose one area of trunk involvement (shoulders, chest,
or back) to grade. The dermatologist grader chose the trunk site

15

10

5

0

5= very severe

4 = severe

3 = moderate
Baseline PGA

TABLE 2.

2 = mild

1 = almost clear

0 = clear

8 week PGA

Dermatologist-Assessed PGA/IGA at Baseline and at 8 Weeks
Dermatologist assessed PGA/IGA

0=
clear

1=
almost clear

2=
mild

3=
moderate

4=
severe

5=
very severe

Baseline PGA
(truncal acne)

0

0

22
(81.4%)

5
(18.5%)

0

0

8 week PGA
(truncal acne)

1
(3.7%)

16
(59.3%)

7
(25.9%)

3
(11.1%)

0

0

Baseline IGA
(facial acne)

0

0

24
(88.8%)

3
(11.1%)

0

0

8 week IGA
(facial acne)

1
(3.7%)

13
(48.1%)

10
(37.0%)

3
(11.1%)

0

0
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FIGURE 2. 19-year-old male, back acne at baseline and at 8 weeks.

I.K. Rubin

TABLE 3.
Subject Self-Assessment at 8 weeks
Subjects = 27

Agree

Disagree

Neutral

My skin looks
and feels healthier

20
(74.1%)

2
(7.4%)

5
(18.5%)

My skin looks
and feels smoother

19
(70.4%)

3
(11.1%)

5
(18.5%)

I have less skin blemishes

17
(63.0%)

4
(14.8%)

6
(22.2%)

I feel better about myself

18
(66.7%)

1
(3.7%)

8
(29.6%)

My skin looks clearer

17
(63.0%)

3
(11.1%)

7
(25.9%)

30

I have fewer acne
breakouts on my body

17
(63.0%)

4
(14.8%)

6
(22.2%)

25

I have fewer acne
breakouts on my face

16
(59.3%)

5
(18.5%)

6
(22.2%)

FIGURE 3. Dermatologist-assessed IGA (face acne) at baseline and at
8 weeks.

20
15

FIGURE 4. 32-year-old female, face at baseline and at 8 weeks.
10
5
0

5 = very severe

4 = severe

3 = moderate

2 = mild

Baseline IGA

8 week IGA

1 = almost
clear

0 = clear
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For the 70.37% (19 subjects) who had improvement Penalties
in their PGA
score, the PGA score for truncal acne at baseline was 2.11, and
the mean change from baseline at 8 weeks was -1.05 (P<0.001).
This represents a mean 50% improvement in the PGA score for
truncal acne for the 19 subjects.
A representative case is shown of a 19-year-old male with acne
on the back. His PGA score decreased from 2 (mild) at baseline,
to 1 (almost clear) at 8 weeks (Figure 2).
Face
At week 8, 51.85% of subjects showed improvement in the IGA
score for facial acne, by dermatologist grading. This result was
statistically significant (Figure 3, Table 2).
The mean IGA score for facial acne at baseline was 2.11, and
the mean change from baseline at 8 weeks was -0.56 (P=0.00).
This represents a mean 26% improvement in the IGA score for
facial acne.
For the 51.85% (14 subjects) who had improvement in their IGA
score, the IGA score for facial acne at baseline was 2, and the
mean change from baseline at 8 weeks was -1.07 (P 0.003). This
represents a mean 54% improvement in the IGA score for facial
acne for the 14 subjects.

A representative case is shown of a 32-year-old female with
facial acne. Her IGA score decreased from 2 (mild) at baseline,
to 1 (almost clear) at 8 weeks (Figure 4).
Tolerability
The regimen was well tolerated with no adverse effects.
Subject Self-Assessment
Subjects received a self-assessment questionnaire at 8 weeks.
The responses corresponded with the improvements in facial
and truncal acne observed by dermatologist PGA/IGA grading.
At 8 weeks 74% agreed that their skin looks and feels healthier.
63% agreed their skin looks clearer. 63% agreed that they have
fewer acne breakouts on their body, and 59% agreed that they
had fewer acne breakouts on their face. (Table 3)

DISCUSSION
Acne is a common skin condition with a high prevalence in
teenagers, and also in adults, particularly adult women.1 Hair
care products have been described as contributors to acne
on the forehead and the hairline, though are not commonly
considered as contributors to acne on other parts of the face, or
to truncal acne. This study demonstrates that changing to non-
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comedogenic hair care products can significantly improve facial
and truncal acne. By changing to a non-comedogenic hair care
regimen, truncal acne PGA improved in 70% of subjects at 8
weeks, and facial acne IGA improved in 52% of subjects at 8
weeks. Both the IGA and PGA were by dermatologist grading
and the improvement was statistically significant.
The mechanism for hair care products causing acne is
hypothesized to be due to their comedogenic nature. We
recently published a case report demonstrating that hair care
products can leave a residue on the skin for hours, including
the scalp, forehead, cheek, and back. The residue from hair care
products was also demonstrated to occur with rinse off products
(shampoo and conditioner). It is impossible to put a hair care
product on the hair, without it getting on the skin. Rinse off
products like shampoo and conditioner rinse down the face,
chest, and back in the shower. And leave in styling products can
transfer to the skin directly from the hair, or from a towel or
pillowcase.
There is no reliable “master list” of what ingredients in personal
care products are comedogenic. Many ingredients have no data
on comedogenicity. And much of the data on comedogenicity of
ingredients that is available is from rabbit ear studies,7,8 which
does not necessarily translate to comedogenicity in humans.
In addition, just because a formulation has a comedogenic
ingredient, the formulation itself is not necessarily comedogenic.9
Thresholds of ingredients, as well as the way they combine, are
important factors. It is important to test a finished formulation
to determine if it is comedogenic. Even then it is worth noting
that the standard comedogenicity assay, which involves testing
products on the backs of men with large pores, is not a perfect
indicator of comedogenicity with real world product use.

I.K. Rubin

REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Collier CN, Harper JC, Cantrell WC et al. The prevalence of acne in adults 20
years and older. J Am Acad Dermatol. 2008;58:56-9.
Kligman AH, Mills OH. Acne cosmetica. Arch Dermatol. 1972;106:843-50.
Plewig G, Fulton JE, Kligman AM. Pomade Acne. Arch Dermatol.
1970;101:580-584.
Dermatology News. Smooth hair- an acne-causing epidemic. Available at:
https://www.mdedge.com/dermatology/article/108161/acne/smooth-hairacne-causing-epidemic. Accessed October 12, 2020.
American Academy of Dermatology. Are your hair care products causing
breakouts? Available at: https://www.aad.org/hair-care-products. Accessed
October 12, 2020.
Rubin, IK, Gourion-Arsiquaud S. Deposition and retention of hair care product
residue over time on specific skin areas. J Drugs Dermatol. 2020;19:419-423
Fulton JE. Comedogenicity and irritancy of commonly used ingredients in
skin care products. J Soc Cosmet Chem. 1989;40:321-333.
Morris WE, Kwan SC. Use of the rabbit ear model in evaluating the
comedogenic potential of cosmetic ingredients. J Soc Cosmet Chem.
1983;34:215-225.
Draelos ZD, DiNardo JC. A re-evalation of the comedogenicity concept. J Am
Acad Dermatol. 2006;54:507-12.
American Academy of Dermatology. Adult acne. Available at: https://www.
aad.org/public/diseases/acne/really-acne/adult-acne. Accessed October 12,
2020.

AUTHOR CORRESPONDENCE
Iris K. Rubin MD
E-mail:................……............................. iris@helloseen.com

Do Not Copy
Penalties Apply

The AAD actually recommends use of non-comedogenic hair
care products for those with adult acne,10 though in practice
the vast majority of hair care products are not labeled as noncomedogenic.

CONCLUSION
Hair care products contribute to facial and truncal acne, as
demonstrated by 70% of those with truncal acne, and 52% of
those with facial acne showing improvement in PGA/IGA by
dermatologist grading when using a non-comedogenic hair care
regimen for 8 weeks. As dermatologists we should consider a
patient’s hair care regimen when discussing optimal skin care
for acne on the face and trunk.
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Revisiting the Skin Health and Beauty Pyramid:
A Clinically Based Guide to Selecting Topical
Skincare Products
Zoe Diana Draelos MD
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ABSTRACT
The original article “The Skin Health and Beauty Pyramid” was published in 2014. In the last 7 years, many new skin care innovations
have been developed that were not available at the time of the first publication. New mechanisms of action for recently identified
unmet skin aging needs along with novel ingredients have been commercialized that warrant the attention of dermatologists, skin care
professionals, and patients. This article updates the original pyramid with these new concepts.
J Drugs Dermatol. 2021;20(6):695-699. doi:10.36849/JDD.5883

INTRODUCTION

P

yramids are highly stable structures with a broad base
and pointed thinner top that have stood thousands of
years in harsh environmental conditions. Therefore,
it is appropriate that the pyramid serve as an organizational
model for the development of skin health and beauty treatment
regimens. The original model was published in the Journal
of Drugs in Dermatology in April 2014.1 It was well received
for its novel approach to cosmeceutical recommendations by
dermatologists and skin care professionals and even resonated
with patients for its simplicity. The original pyramid was
designed to organize skin care into a hierarchy beginning with
basic skin care issues affecting the stratum corneum, and then
proceeding inward to epidermal and dermal considerations in
an outside/inside approach.

This updated skin health and beauty pyramid includes newer
introductions since 2014 to present the physician, skin care
professionals, and patients with a current organized hierarchical
approach to healthy skin.

Do Not Pyramid
CopyBase: Protection and Repair
The basis for any skin care regimen must be sun protection
PenaltiesinApply
the form of sunscreen. Sunscreens are considered over-

The base of the pyramid was focused on protection and
repair. Originally, protection from UVA/UVB radiation was
considered along with the resulting DNA damage. Now, many
more sources of external skin trauma beside solar radiation
have been identified, including air pollution, digital pollution
(blue light), burning tobacco, abnormal circadian rhythms,
high temperature from infrared radiation, and alterations to
the microbiome. The middle of the pyramid was focused on
renewal, involving moisturization, exfoliation, and cell turn over.
More sophisticated moisturizers are now possible due to the
development of new cosmetic ingredients, such as hyaluronic
acid, synthetically produced on the human model of dermal
glycosaminoglycans. Finally, the top of the pyramid focused on
dermal stimulation with activation and regeneration induced
by peptides and growth factors, but we can now also add stem
cells to the list of available technologies.

the-counter (OTC) drugs in the United States and as such new
sunscreen ingredients must be approved by the FDA. No new
sunscreen active ingredients have been approved since 2014,
yet technology has improved with less greasy, sticky vehicles
that are more consumer acceptable. While the consumer may
apply more sunscreen more frequently due to better aesthetics,
sunscreen technology in terms of better ingredients for
photoprotection has come to a standstill. Yet, sunscreens that
protect against UVA and UVB radiation are only part of the story.
It is now widely recognized that near infrared (IRA; 760–1400
nm), visible light (400–760 nm), and blue light can induce skin
damage.
Visible light accounts for 40–45% of the electromagnetic
radiation reaching the skin from the sun inducing the formation
of reactive oxygen species and promoting photoaging. Visible
light causes pigment darkening in Fitzpatrick skin types IV–
VI more rapidly than UVA radiation possibly accounting
for challenges in treating melasma and post-inflammatory
hyperpigmentation in this population. The inorganic sunscreens
that are optically opaque filters, such as zinc oxide and titanium
dioxide, can reflect and scatter visible light when used in nonnano forms. These sunscreen ingredients should be included in
products selected for antiaging purposes, especially in higher
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Fitzpatrick skin type patients. A botanical extract, Fernblock®,
obtained from the tropical plant Polypodium leucotomos, is a
potent antioxidant and has shown to protect against damaged
induced by visible light. Taken orally, Fernblock has shown to
be effective in reducing visible light induced pigmentation.2
Regarding infrared light, 50% of the electromagnetic energy
reaching the earth is infrared with infrared A (IRA) accounting
for about one third of the electromagnetic energy. Infrared can
penetrate the skin producing an increase in skin temperature
and activating mitochondrial reactive oxygen species (ROS) via
up-regulation of MMP-1, MMP-3, and MMP-13. This results in
collagen destruction accounting for the coarse wrinkling seen
in human skin exposed to repeated high temperature. There are
generally few active ingredients that shield against IRA although
some antioxidants have been demonstrated orally and/or
topically to help protect against IRA-induced ROS production
and MMP-1 expression.
A new form of light injury, known as digital light pollution or
high energy visible light damage, is blue light (412–426 nm) at
high fluence.3 Porphyrin-containing enzymes and flavoproteins
are thought to be the photoreceptors for blue light damaging
the mitochondrial respiratory chain. Computer screens, cell
phones, and other digital devices produce this light. Opaque
blocking agents, such as pigments, charcoal, red algae, and
the Polypodium leucotomos extract before mentioned, are
being incorporated into skin care products to prevent the
blue light from reaching and damaging the skin. In addition
to electromagnetic radiation impacting the skin, pollutants
found in the air can also generate ROS and prematurely age
the skin. Most of the damaging pollution contains nanoparticles
generated by combustion. This includes the smoking of tobacco
products where the burning of the plant material creates highly
energetic nanoparticles that damage the skin. Air pollution from
internal combustion engines or factory exhaust also contains
nanoparticles that damage the skin. One method to minimize
skin damage from aerosolized nanoparticles is to prevent them
from touching the skin, which can be achieved by wearing a
sunscreen, moisturizer, or facial foundation. Pollutants can also
damage skin by activating Aryl hydrocarbon receptors (AhR),
which trigger hyperpigmentation, MMP-1 expression, and
damage to keratinocytes. Inhibition of the activation of AhR by
ingredients such as the extract of Deschampsia antarctica has
been shown to protect against morphological alterations to skin
structure and prevent DNA damage induced by pollutants in
a human skin model. It also helps to enhance the skin barrier
function by increasing the production of loricrin.4,5 Deschampsia
antarctica is an extremophile plant that grows in the Antarctic in
an environment characterized by very low temperatures, high
oxygen concentrations, high salinity, and intense solar radiation.
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Antioxidants must be considered inactive ingredients, as they
are not listed on the sunscreen monograph and cannot be
claimed as photoprotectors. Antioxidants are incorporated
into some sunscreens because of their ability to scavenge and
reduce ROS levels and may suppress ROS formation by 2.4-fold
in SPF 15 formulations. Ingredients that are used for this purpose
include retinol, ascorbic acid, alpha-tocopherol, and green
tea polyphenols, among others, but they must be stabilized
in formulation, so they do not undergo oxidation.6 Prevention
of DNA damage from ROS is minimized, but not eliminated,
through the use of sunscreens and antioxidants. Another
functional target for cosmeceuticals is DNA repair. Nicotinamide
(amide form of vitamin B3) prevents the UV-induced ATP
depletion boosting cellular energy and enhances DNA repair
activity.7 Fernblock has been demonstrated to induce and
accelerate repair of DNA damage, by reducing and preventing
the formation of cyclobutane pyrimidine dimers (CPD) and
8-oxo-dGuanine caused by UV exposure.8 DNA repair enzymes,
such as endonucleases, glycosylases, and photolyases, have
been developed.9 The T4 endonuclease V recognizes CPD and
repairs DNA by catalyzing glycosylase to release thymine and
then uses AP lyase to incise the phosphodiester backbone at
the site of the missing base to cause a single-stranded break.
The cell then supplies exonuclease to remove the base and then
polymerase fills the gap thus repairing the DNA. Photolyases
are not found in mammalian cells but are used for DNA repair
in bacteria and plants. This mechanism uses blue light to
repair DNA by catalyzing a reaction that transfers electrons
which split the cyclobutane ring in the damaged DNA.10 DNA
repair enzymes can be delivered to the skin in liposomes with a
diameter of about 150 nm.
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Another approach to minimizing problems associated with ROS
induced skin damage is the use of topical and/or oral antioxidants.

Another new concept in protection and repair is the composition
of the microbiome, the bacterial flora that covers the entire skin
surface representing the collective genome of the indigenous
microorganisms colonizing the whole body.11 While the “normal”
microbiome has not been confirmed, it is known that it varies by
sex, age, body location, and immune status. UV radiation can
induce skin microbiome alteration.12 Skin care products have
been developed based on prebiotic, probiotic, and postbiotic
principles. Prebiotic skin care contains ingredients that are
able to encourage the growth of microbiome organisms while
probiotic skin care contains either live bacteria, requiring
refrigeration of the product, or ultrasound-inactivated bacterial
extracts. Postbiotic products contain non-viable bacterial
products or metabolic by-products from postbiotic bacteria, such
as enzymes, peptides, peptidoglycan-derived muropeptides,
polysaccharides, cell surface proteins, etc. Some skin care
companies are now testing their formulations to ensure they do
not cause microbiome damage making the claim “microbiome
friendly” or “microbiome neutral.” However, more research is
needed in the area of microbiome protection.
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Pyramid Middle: Renewal
(Moisturization, Exfoliation, and Cell Turnover)
The next layer of the skin pyramid is the middle and encompasses
moisturization, exfoliation, and cell turnover. Here we have
moved beyond the stratum corneum and viable epidermis
into the epidermis and superficial dermis. Moisturization is
the basis of the pyramid middle, since the basic mechanism of
action for many cosmeceuticals is to enhance skin water content
thereby reducing fine lines of dehydration. While moisturizing
ingredients are typically the basis for the vehicle in most
cosmeceutical products, the vehicle here is an important active.
Moisturizers function by decreasing transepidermal water
loss (TEWL) by placing a water-resistant coating over the skin
surface. This can be accomplished with occlusive agents, such
as petrolatum, lanolin, shea butter, waxes, silicones, mineral
oil, vegetable oils, etc. Reducing TEWL creates an environment
for barrier repair allowing the skin to restore natural water
balance; however, in low humidity conditions under 40%, water
will continue to be lost to the environment. Thus, moisturizers
must also contain humectants that draw water from the dermis
to the epidermis and possibly from the environment, but the
humidity must exceed 70%. Humectants draw water, but the
skin barrier must retain the water, otherwise TEWL will increase
and accelerate skin dehydration.
The water content in the skin is assessed by a technique
known as corneometry. Here a capacitive sensor is used to
measure the permittivity of upper skin layers, which correlates
with skin hydration. Substances that can increase skin water
measurements act like sponges and mimic the natural
humectants in the dermis, which are glycosaminoglycans. The
most widely recognized glycosaminoglycan is hyaluronic acid,
originally cross-linked and developed as an injectable facial
filler, but now synthetically available in topical cosmeceuticals.
Other humectants include sodium PCA, glycerin, sorbitol,
urea, sodium lactate, propylene glycol, butylene glycol, honey,
etc. Well-formulated cosmeceutical moisturizers include
both occlusive and humectant ingredients to combine both
mechanisms of remoisturization. In summary, the goals of a
moisturizer are: 1) to increase skin hydration, 2) to make the skin
feel smooth and soft, 3) to deliver cosmeceutical actives to the
skin, and 4) to improve skin appearance.

Z.D. Draelos

allowing the skin cells to slough.14,15 The epidermal effects of
AHAs are a thinned stratum corneum with epidermal acanthosis
and decreased melanogenesis while the dermal effects of AHAs
are increased synthesis of glycosaminoglycans and increased
dermal thickness.16,17
This is in contrast to salicylic acid, a lipophilic acid also used for
effective exfoliation in the oily areas of the face and in the sebum
laden pores. Salicylic acid appears to eliminate the stratum
corneum layer by layer from the outermost level downward.18
This is in contrast to AHAs, which appear to diminish cellular
cohesion between the corneocytes at the lowest levels of the
stratum corneum.19 This difference is probably due to the watersoluble characteristics of the AHAs, which readily penetrate
into the stratum corneum, and the oil-soluble characteristics of
salicylic acid, which remains on the stratum corneum. Exfoliation,
in combination with moisturization, is extremely effective in
smoothing the skin surface and improving skin texture, which
patients notice as increased radiance and luminosity. Too much
aggressive exfoliation can damage the skin barrier and decrease
water content, thus the two activities must balance one another.
Retinoids represent another important cosmeceutical ingredient
category capable of producing receptor specific effects
including regulating growth of epidermal cells and promoting
differentiation of cell lines.20 The retinoid family includes retinol,
retinyl esters, retinoic acid, retinyl palmitate, and retinsphere
technology. Retinyl palmitate is the most stable of the vitamin A
esters, however it is not very biologically active. Cosmeceutical
activity of retinyl palmitate is thought to occur by cutaneous
enzymatic cleavage of the ester bond and subsequent
conversion of retinol to retinoic acid. Retinol, another common
cosmeceutical retinoid is more readily converted to retinoic acid,
but only small amounts of retinol can be converted by the skin.21
Retinsphere is the combination of two retinoids: a retinoic acid
ester, hydroxypinacolone retinoate, and retinol in glycospheres
or microsponges. This combination offers more chemical
stability and improves retinol efficacy. Treatment tolerance with
this combination is very high and does not cause the irritation
often observed with other retinoids.22-24
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Rough scaly skin can possess an excellent skin barrier with
adequate water content, but still appear dry and unattractive.
This may be due to a desquamatory failure. The enzymes that
provide for skin exfoliation require a moist environment for
activity, thus moisturization may also encourage desquamation;
however, desquamation can be enhanced by the topical
application of alpha hydroxy acids (AHAs). AHAs are a group of
organic carboxylic acids distinguished by a substituted hydroxy
group covalently bonded to the α-carbon of a carboxylic acid.13
AHAs, such as glycolic acid, lactic acid, and malic acid, can
disrupt the ionic bonding at the level of the stratum granulosum

Pyramid Top: Activation and Regeneration
We have now arrived at the top of the pyramid, which is
characterized by dermal benefits to include dermal activation
and regeneration. A variety of new cosmeceutical technologies
have attempted to optimize skin from the inside including
peptides, growth factors, stem cells, and circadian rhythm
modifiers.
Peptides form the building blocks for proteins and are composed
of amino acids, usually representing fragments of biologically
active proteins. Peptides can be added to topical formulations to
allow receptor modulation, activate enzyme release, or regulate
protein production.The 3 families of peptides currently marketed
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include carrier peptides, signal peptides, and neurotransmitter
peptides.25 Carrier peptides are designed to bind to another
ingredient and facilitate transportation of the agent to the active
site.26 An example of a carrier peptide is GHK-Cu (Glycyl-Lhistidyl-L-lysine Copper), which was designed to deliver copper,
a trace element necessary for healing, into wounds.27 This
peptide, composed of glycine, histidyl, and lysine, was isolated
from human plasma and then synthetically engineered for use
in cosmeceuticals designed to minimize the appearance of fine
lines and wrinkles in conjunction with the moisturizing vehicle.
Signal peptides are intended to increase collagen, elastin,
fibronectin, proteoglycan, and glycosaminoglycan production.28
The most popular signal peptide is palmitoyl pentapeptide,
abbreviated Pal-KTTKS, composed of lysine, threonine,
threonine, lysine, and serine. It is a procollagen I fragment that
demonstrated in vitro to stimulate the production of collagen
I, III, and IV.29 Procollagen I fragments are intended to act as a
signal down-regulating the production of collagenase. Other
signal peptides include the hexapeptide VGVAPG, composed
of valine, glycine, valine, alanine, proline, and glycine, which is
thought to attach to receptors in the membrane of the fibroblast
stimulating the synthesis of collagen, but decreasing the
synthesis of elastin.30 Neurotransmitter peptides are intended to
inhibit the release of acetylcholine at the neuromuscular junction
and mimic botulinum toxin by selectively modulating SNAP-25.
Acetyl hexapeptide-3 mimics the N-terminal end of the SNAP-25
protein inhibiting SNARE complex formation, thereby inducing
muscle relaxation and minimization of wrinkles.31
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gland. Live stem cells cannot survive in a cosmeceutical at
room temperature in a preservative laden formulation, thus
ingredients that are stem derivatives are incorporated skin care
products. An example of such an ingredient is Crytomphalus
aspersa snail egg extract. This ingredient in vitro improved
stem cell migration and differentiation, promoted extracellular
matrix formation, improved cell adhesion, and stimulated the
migration of epidermal keratinocytes and dermal fibroblasts.35
The last major concept in activation and regeneration is the
modulation of circadian rhythms, based on fluctuations related
to the day/night cycle, hormones, meals, sleep/wake cycle,
adrenal gland production, thyroid gland, and clock genes.36 The
human circadian clock is in the suprachiasmatic nucleus, located
in the hypothalamus, with information transmitted via the
retina that contains specialized photosensitive ganglion cells.
Circadian rhythms are important in keratinocytes, fibroblasts,
melanocytes, mast cells, and hair follicles.37 Skin functions
affected by circadian rhythms include free radical production
and neutralization, DNA damage and repair, keratinocyte/
fibroblast differentiation and proliferation, and barrier and
immune functioning.38 During the day, the skin has the highest
pH, sebum production, and thickness with the lowest cell
proliferation. However, at night, the skin has the highest DNA
repair, cell proliferation, barrier permeability, skin penetration,
and blood flow. This has led to a new concept in skin care based

Do Not Copy
1. Skin Health and Beauty Pyramid.
PenaltiesFIGURE
Apply

Another mechanism for inducing activation and regeneration is
the use of growth factors (GFs) and cytokines.The most commonly
used growth factors in cosmeceuticals are transforming growth
factor β1 (TGF-β1) inducing keratinocyte migration, epidermal
growth factor (EGF) inducing epidermal proliferation, platelet
derived growth factor (PDGF) inducing macrophage activation
and matrix production, and fibroblast growth factor (FGF) such
as the activity of the secretion of Cryptomphalus aspersa (SCA),
which induces fibroblast proliferation and migration showing
skin regenerative properties.32 The challenge with topical
applied growth factors is their large molecular weight inhibiting
skin penetration. Hydrophilic molecules larger than 500 daltons
have very low skin penetration and thus remain inactive on the
skin surface. Growth factors typically are in the range of 15,000
daltons and thus they must be penetration enhanced for skin
delivery.33 Also, it seems that a small fraction of topically applied
GFs penetrating into superficial epidermis, can elicit a fibroblastmediated response in the dermis and signaling molecules may
pass through skin structures.34
Dermal stimulation can also be achieved through the use of stem
cells, either of plant or animal origin, which are pluripotential
cells capable of indefinite propagation in an undifferentiated
state. Stem cells are present in the skin in the bulge region of
the hair follicle, the interfollicular epidermis, and the sebaceous

FIGURE 2. Skin Health and Beauty Pyramid with environmental and
lifestyle aggressors.
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on optimizing products to address the diurnal variation in skin
needs.39 The Skin Health and Beauty Pyramid, and the Skin
Health and Beauty Pyramid with environmental and lifestyle
aggressors, are shown in Figure 1 and Figure 2, respectively.

The skin pyramid remains a useful concept for the organization
of cosmeceutical skin care. All three levels of the pyramid must
be addressed for optimal skin rejuvenation from the outer to the
inner skin layers. This includes the pyramid base representing
protection and repair, the middle of the pyramid representing
renewal with moisturization, exfoliation, and cell turnover,
and the top of the pyramid representing activation and skin
regeneration. This update of the 2014 original skin pyramid
includes many new discoveries in skin physiology that are
translating into ingredient driven technologies in the current
cosmeceutical market.
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Seeing the Treatment of Psoriasis in a New Light:
A Novel Medical Device Utilizing Localized Coal Tar and
Narrowband UVB for Targeted Treatment of Plaque Psoriasis
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University of California, San Francisco, Department of Dermatology, Psoriasis and Skin Treatment Center, San Francisco, CA

INTRODUCTION

P

soriasis is a chronic, immune mediated skin disease that
affects 2–4% of the world population.1 Phototherapy
has been a mainstay treatment for psoriasis given its
high efficacy, potential to induce remission, and strong safety
profile.1 It is particularly useful in patients who may not be
candidates for systemic treatment or biologics. Given the
high costs of systemic psoriasis therapies, studies have also
shown that phototherapy achieves significant cost savings by
replacing or delaying drug-based systemic treatment in patients
with moderate to severe disease.2 However, this modality is
often underutilized mainly due to the lack of phototherapy
treatment centers across the country.3 Home phototherapy
was designed to fill this treatment gap and allow patients to be
treated with phototherapy despite living in areas that may not
have a formal treatment facility. Inspired by the Goeckerman
regimen, a preliminary pilot study showed that a novel, home
phototherapy device utilizing a mobile phone-controlled L.E.D
UVB light source and an occlusive hydrogel patch containing
coal tar (Figure 1) was superior to control as well as both
NB-UVB alone and a coal tar dressing alone. This larger study
is designed to further explore the safety and efficacy of this
novel modality.

subject. Plaques were randomized to receive treatment daily
with either the UVB plus coal tar dressing vs control (dressing
without tar or phototherapy). The first treatment was done in
office using a baseline estimated 90% of Minimal Erythema
Dose (MED) with increasing dosing each day by 6%.The subjects
were required to answer questions about tolerability before
subsequent dosing, which impacted the algorithmic dosing
schedule. Each plaque was randomly assigned a treatment arm
that was unknown to the investigator. The primary endpoint was
percent change in TPA score at week 6. Adverse events were
assessed at each visit. The modified intent-to-treat efficacy data
set using the last observation at the end of treatment compared
to baseline is the primary analysis for this study. The study
was performed in compliance with Good Clinical Practice and
International Conference on Harmonisation guidelines.
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FIGURE 1. UVB light source and an occlusive hydrogel patch containing
coal tar.

MATERIALS AND METHODS
This was a 30-week, multicenter, investigator-blinded,
randomized study that enrolled adults with mild to severe
plaque psoriasis (Investigator’s Global Assessment (IGA) score
2 to 4 and baseline target plaque assessment (TPA) score 5 to
12) with 2 roughly clinically equal target plaques selected per

RESULTS
In total, 26 patients were enrolled in the study, 3 patients
withdrew for non-related medical issues. At week 6, there was a
66% reduction in baseline TPA score vs a 15% reduction in controls (Figure 2). After discontinuation of treatment, there was a
70%, 65%, and 66% reduction in baseline TPA scores at weeks

FIGURE 2. Reduction in target plaque assessment score.
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14, 22, and 30, respectively, suggesting a therapeutic effect
sustained beyond the treatment period. Approximately one
third of patients remained clear at week 22. At week 30, the
treatment arm with coal tar and UVB novel medical device’s
TPA score (2.8) was superior to the control’s TPA score (5.1).
No significant adverse events were reported, and the most
common adverse event was folliculitis.

DISCUSSION
Although Goeckerman therapy has been well studied as an
effective therapy for psoriasis, it is not widely used given the
travel required, time consuming regimen, and specialized
services needed. Here we report a significant reduction in
plaque severity as well as a sustained response after a
home-based treatment utilizing the two main components of the
Goeckerman regimen.
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Abstract Tetracyclines are the most commonly prescribed oral antibiotics for

acne vulgaris and are often utilized for longer than the American Academy of
Dermatology recommendation of 3–4 months due to patient preference for effective and persistent acne control. The importance of provider responsibility
when prescribing these agents, the structural foundation for their efficacy, and
the emergence of sarecycline were all important concepts discussed in a series
of podcasts available at the Journal of Drugs in Dermatology online, including
Oral Antibiotics for Acne: Basic Concepts & Practical Considerations hosted by
Drs. Adam Friedman, Emmy Graber, and Mahmoud Ghannoum, as well as New
Developments in Tetracycline-Class Antibiotics hosted by Drs. Adam Friedman
and Chris Bunick. Practitioners must take great care to responsibly utilize this
multifaceted class of agents, which have both antibiotic and anti-inflammatory
properties conferred by structural modifications to their naphthacene core foundation. When used improperly, antibiotic resistance and cutaneous and gastrointestinal dysbiosis may occur. Emerging use of sarecycline, a narrow-spectrum
tetracycline, is becoming increasingly favored in dermatology offices due to its
reduced propensity to contribute to antibiotic resistance and dysbiosis and more
favorable side effect profile in comparison to other commonly utilized broadspectrum tetracyclines including doxycycline and minocycline.

Introduction

“With great power, comes great responsibility.” Uncle Ben’s
timeless adage may have originally been referring to superpowers
conferred to his nephew, Spider Man, but the proverb also holds
true for protecting humanity from another form of “Super Bug.”
Great responsibility must be exercised with every clinical decision
made in medicine, especially upon prescribing antibiotics for
acne, one of the most ubiquitous skin diseases affecting 85% of
teenagers as well as many adults, with a cost of disease upwards
of 3 billion dollars per year.1 Current American Academy of
Dermatology clinical guidelines recommend systemic antibiotics
used in conjunction with topical therapy with benzoyl peroxide or
a retinoid in management of moderate-severe acne and forms of
inflammatory acne recalcitrant to treatment with topical therapy
alone.1 Tetracyclines are considered first-line, above macrolides
and trimethoprim-sulfamethoxazole, and guidelines recommend
limiting treatment course to 3–4 months in order to prevent
development of antibiotic resistance and dysbiosis, or disruption
of normal bacterial flora in places such as the gut and skin.1
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Professor in the Departments of Dermatology and Pathology and
Director of the Center for Medical Mycology at Case Western
Reserve University, discussed what dermatologists need to
know when prescribing oral antibiotics for management of acne
vulgaris.2 Dr. Graber mentions that, in real life practice, patients
tend to be on tetracyclines for longer than 3–4 months due to
their preference for effective treatment with a quicker onset than
other systemic treatment options such as isotretinoin and oral
contraceptive pills.2
How do we explain tetracyclines’ great power to keep acne at bay?
Although no mutant spider was involved in their development,
their structural foundation provides clues into their multifaceted
approach to treating acne so effectively, as discussed by Dr.
Chris Bunick, Associate Professor of Dermatology at Yale School
of Medicine and expert in structural biology, in his commentary in
the New Developments in Tetracycline-Class Antibiotics podcast
available through the Journal of Drugs in Dermatology online
(Figure 2).3
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The concept of antimicrobial stewardship was conveyed very
eloquently by Dr. Emmy Graber, founder of the Dermatology
Institute of Boston and Affiliated Clinical Instructor at
Northeastern University, during her commentary in the Oral
Antibiotics for Acne: Basic Concepts & Practical Considerations
podcast available through the Journal of Drugs in Dermatology
online (Figure 1). Dr. Graber, along with Dr. Mahmoud Ghannoum,

Figure 1. Pearls from Oral Antibiotics for Acne: Basic Concepts & Practical
Considerations podcast featuring Dr. Adam Friedman, Dr. Emmy Graber, and Dr.
Mahmoud Ghannoum.2

Figure 2. Pearls from New Developments in Tetracycline-class Antibiotics podcast
featuring Dr. Adam Friedman and Dr. Chris Bunick.3

Tetracycline structure is based on a napthacene core, which
consists of 4 interconnected phenol rings upon which other
building blocks are added to create various specific tetracyclines.3
The 4-ringed structure has both a polar (hydrophilic) side and a
hydrophobic side.3 Ultimately, these antibiotics bind to the 30S
subunit of the 70S bacterial ribosome, with the polar aspect of
the compound allowing for binding to the ribosomal RNA. During
protein synthesis, a charged tRNA molecule binds into the A-site
(amino-acyl or acceptor site) on the ribosome, located in the 30S
subunit. This tRNA contains an anticodon stem loop sequence
that recognizes the mRNA codon within the ribosome and being
presented at the A-site. This A-site is a critical recognition site
where tetracyclines bind and prevent the tRNA from coming in
and creating codon-anticodon matches with the mRNA, thereby
effectively halting bacterial protein translation.4

Aside from bacteriostatic antibiotic effects, tetracyclines also
generate anti-inflammatory effects. Tetracyclines reduce
inflammation by ways of multiple mechanisms, as discussed by
Dr. Bunick.3,4 First, they inhibit matrix metalloproteinases (MMPs),
which serve to digest aspects of the extracellular matrix, and
lead to tissue destruction and inflammation.4 By blocking MMPs,
they indirectly block serine protease activity by protecting serine
protease inhibitors from digestion.4 They also inhibit caspases
both directly and through inhibition of gene expression, thereby
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serving as an anti-apoptotic role.4 Tetracyclines also scavenge
reactive oxygen species, a function enabled by their structure
consisting of phenol rings, which absorb free oxygen radicals,
forming phenolic radicals.4 Furthermore, they also inhibit
lipases, along with neutrophil migration and adherence, thereby
functioning in a number of diverse roles to counter inflammation.4
Given tetracycline-class antibiotics’ unrivaled multidimensional
approach to combat acne, it is important to consider the possible
downsides of overuse, aside from possible direct side effects
including but not limited to gastrointestinal upset, headaches,
photosensitivity, teratogenicity, and esophagitis. Development
of a Super Bug, or multi-drug resistant bacteria, is not only a
villain-worthy for our friendly neighborhood Spider Man, but also
unfortunately presents a real non-fictional threat. Recent data
supports the imminence of this threat, while conveying that rates
of tetracycline resistance varies greatly among different cultures
and populations.5,6 In a recent cohort of 50 Israeli patients,
19.4% of Cutibacterium acnes (C. acnes) isolates were resistant
to doxycycline, and 11.1% were resistant to minocycline.5
Another study published the same year investigating rates of
tetracycline resistance in C. acnes isolates in Jordanian patients
demonstrated a doxycycline resistance rate as high as 37% with
a minocycline resistance rate as low as 3%.6
Dr. Graber summarizes antimicrobial stewardship as “the right
dose of the right antibiotic, for the right duration, at the right
time.” As we have already discussed the guidelines regarding
the indications for and duration of treatment, let’s now redirect
our focus to the dosing and choice of drug. For Dr. Graber and
many other dermatologists, sub-antimicrobial dosing, or dosing
under the “minimum inhibitory concentration” (MIC), is a useful
strategy. Dr. Ghannoum discusses the concept of MIC, which is
the lowest tested concentration of a specific antimicrobial that is
effective in inhibiting an isolate’s growth.7 This determination is
facilitated by automated instrument systems or manual testing
methods, which expose the isolated organisms to a series
of concentrations of the antimicrobial of interest.7 The lowest
concentration in which bacterial growth is inhibited is recorded
as the associated MIC for the isolated organisms treated by
the specific antimicrobial of interest.7 These are assembled into
susceptibility summaries, and provided to practitioners with
culture reports, often simplified into a binary scale of “resistant”
or “susceptible” based on thresholds of MICs. Dosing below the
MIC – doxycycline 20mg twice daily, for example – is a strategy
utilized by many dermatologists to prevent against development
of antimicrobial resistance.
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salivarious, Bifidobacterium adolescentis, and Bifidobacterium
breve in gut microbiota, and significant skin microbiota decreases
in Staphylococcus epidermidis and Prevotella nigrescens and
enrichments in Bifidobacterium longum and Leuconostoc
mesenteroides.10 This effect is not trivial, as microbial dysbiosis
can precede both gastrointestinal and skin disease, such as
Clostridium difficile colitis and atopic dermatitis.8,9 Currently,
there is only one narrow-spectrum antibiotic approved for acne,
and this is sarecycline.2,3,11,12
The successes of sarecycline are again explained by its structure,
as recently described by Dr. Bunick working along with Dr. Yuri
Polkinoff at the University of Illinois, Chicago, with findings
recently published in the Proceedings of the National Academy of
the Sciences.3,11 Drs. Bunick and Polkinoff studied multiple x-ray
crystal structures of sarecycline bound to the 70S ribosome of
Thermus thermophilus.11 Specifically, they found a biochemical
basis for sarecycline’s action, through its modification at the C7
position on ring D of its napthacene core (7-[[methoxy(methyl)
amino]methyl] group or C7 moiety), which is the longest
and largest of any tetracycline drug.11 They determined that
sarecycline binds at the same spot of 30S ribosomal subunit,
but the C7 moiety extends into the mRNA channel, and interacts
with the A-site mRNA codon, slowing down movement through
the channel and disrupting codon-anticodon interactions.11
This direct interaction with mRNA at the A-site is a mechanism
not observed with other tetracyclines.11 Furthermore, the C7
moiety on sarecycline interferes with tetM (by way of proline
509 and valine 510 on domain IV), keeping it from binding to the
ribosome.11 This molecular interaction is of clinical significance,
as resistance to tetracyclines can be due to drug efflux pumps or
ribosomal protection proteins like tetO or tetM.13-15 The ribosomal
protection proteins induce a conformational change in the drugbinding pocket of the ribosome, thereby preventing re-binding of
the tetracycline antibiotic as the ribosome progresses, translating
the mRNA.13-15 Due to sarecycline’s specific interactions, tetM
cannot get close enough to dislodge the tetracycline antibiotic.11
Drs. Bunick and Polkinoff concluded that this unique C7 chemical
modification makes sarecycline both narrower spectrum and
with a lower propensity to contribute to antimicrobial resistance
while providing targeted attack of C. acnes and minimal activity
against Gram-negative bacteria.3,11,12
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In addition to drug-resistance, another important consideration
upon prescribing oral antibiotics for acne is gut and cutaneous
dysbiosis. The “right drug” Dr. Graber refers to is one preferably
of narrow spectrum, as opposed to broad-spectrum agents,
such as doxycycline and minocycline, which indiscriminately
kill beneficial commensal organisms, thereby contributing
to dysbiosis. In fact, recent work showed that minocycline
treatment for acne disturbs not only the gut microbiome but also
the skin microbiome, with significant decreases in Lactobacillus

Further beneficial effects of sarecycline provide explanation to
its growing use in management of acne. Beyond the advantages
above, this narrow-spectrum agent also has also shown to have
a lower propensity to cause headaches and other vestibular
disturbances, likely due to its reduced ability to cross the blood
brain barrier.3 Furthermore, sarecycline works as early as 3 weeks
into the treatment course, has good data for truncal acne, is
approved down to 9 years of age, and is supported by American
Dental Association for its lack of dental staining risk.12
As our care for acne continues to advance into the 21st century,
we must continue to responsibly treat patients while interpreting
data from the past, which has shown us that not all tetracyclines
are made the same. Doxycycline, minocycline, and sarecycline
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are all distinct chemical entities with different mechanisms
of action. Sarecycline, the newest in the tetracycline class, is
relatively narrow spectrum with reduced propensity to contribute
to both dysbiosis and antimicrobial resistance and has other
favorable characteristics that make it a preferable choice drug for
longer-term management of acne. Further investigation should be
carried out, however, especially in regard to pharmacogenetics
and pharmacogenomics, to determine which agent may be best
for specific subsets of patients.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use ARAZLO safely and effectively.
See full Prescribing Information for ARAZLO.

ARAZLO™ (tazarotene) Lotion, 0.045%

For topical use
Initial U.S. Approval: 1997
INDICATIONS AND USAGE
ARAZLO™ (tazarotene) Lotion, 0.045% is indicated for the topical treatment of acne vulgaris in patients 9 years of age and older.
CONTRAINDICATIONS
ARAZLO is contraindicated in pregnancy. ARAZLO may cause fetal harm when administered to a pregnant patient [see Warnings
and Precautions, Use in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Toxicity Based on data from animal reproduction studies, retinoid pharmacology and the potential for systemic
absorption, ARAZLO may cause fetal harm when administered to a pregnant patient and is contraindicated during pregnancy.
Safety in pregnant patients has not been established. The potential risk to the fetus outweighs the potential benefit to the
mother; therefore, discontinue ARAZLO as soon as pregnancy is recognized.
Tazarotene elicits malformations and developmental effects associated with retinoids after topical and oral administration to
pregnant rats and rabbits during organogenesis. However, limited case reports of pregnancy in females enrolled in clinical trials
for ARAZLO have not reported a clear association with tazarotene and major birth defects or miscarriage risk [see
Contraindications, Use in Specific Populations].
Systemic exposure to tazarotenic acid is dependent upon the extent of the body surface area treated. In patients treated topically
over sufficient body surface area, exposure could be in the same order of magnitude as in orally treated animals. Tazarotene is a
teratogenic substance in animals, and it is not known what level of exposure is required for teratogenicity in humans.
Advise pregnant patients of the potential risk to a fetus. Obtain a pregnancy test within 2 weeks prior to ARAZLO therapy. Initiate
ARAZLO therapy during a menstrual period. Advise patients of childbearing potential to use effective contraception during
treatment with ARAZLO [see Dosage and Administration in full Prescribing Information, Use in Specific Populations].
Skin Irritation Patients using ARAZLO may experience application site pain, dryness, exfoliation, erythema, and pruritus.
Depending upon severity of these adverse reactions, instruct patients to use a moisturizer, reduce the frequency of the
application of ARAZLO, or discontinue use. Therapy can be resumed, or the frequency of application can be increased, as the
patient becomes able to tolerate treatment.
Avoid use of concomitant medications and cosmetics that have a strong drying effect. It is recommended to postpone treatment
with ARAZLO until the drying effects of these products subside.
Avoid application of ARAZLO to eczematous or sunburned skin.
Photosensitivity and Risk for Sunburn Because of heightened burning susceptibility, minimize unprotected exposure to
ultraviolet light including sunlight and sunlamps during the use of ARAZLO. Warn patients who normally experience high levels
of sun exposure and those with inherent sensitivity to sun to exercise caution. Use sunscreen products and protective clothing
over treated areas when sun exposure cannot be avoided. Patients with sunburn should be advised not to use ARAZLO
until fully recovered.
ARAZLO should be administered with caution if the patient is taking drugs known to be photosensitizers (e.g., thiazides,
tetracyclines, fluoroquinolones, phenothiazines, sulfonamides) because of the increased possibility of
augmented photosensitivity.
Weather extremes, such as wind or cold, may be more irritating to patients using ARAZLO.
ADVERSE REACTIONS
The following serious adverse reactions are discussed in more detail in other sections:
• Embryofetal toxicity [see Warnings and Precautions]
• Photosensitivity and Risk of Sunburn [see Warnings and Precautions]
Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the
rates observed in clinical practice.
In 2 multicenter, randomized, double-blind, vehicle-controlled clinical trials, subjects age 9 years and older applied ARAZLO or
vehicle once daily for 12 weeks. The majority of subjects were White (74%) and female (66%). Approximately 22% were Hispanic/
Latino and 42% were younger than 18 years of age, fourteen of 779 subjects (1.8%) treated with ARAZLO were between 9 years to
less than 12 years of age. Adverse reactions reported by ≥1% of subjects treated with ARAZLO and more frequently than subjects
treated with vehicle are summarized in Table 1. Most adverse reactions were mild to moderate in severity. Severe adverse
reactions represented 1.3% of the subjects treated. Overall, 2.4% (19/779) of subjects discontinued ARAZLO because of
local skin reactions.
Table 1: Adverse Reactions Reported by ≥1% of the ARAZLO Group and More Frequently than the Vehicle Group
Adverse Reactions N (%)
ARAZLO Lotion N=779
Vehicle N=791
1
41 (5)
2 (<1)
Application site pain
Application site dryness
30 (4)
1 (<1)
Application site exfoliation
16 (2)
0 (0)
Application site erythema
15 (2)
0 (0)
Application site pruritus
10 (1)
0 (0)
1
Application site pain defined as application site stinging, burning, or pain
Skin irritation was evaluated by active assessment of erythema, scaling, itching, burning and stinging, with grades for none,
mild, moderate, or severe. The maximum severity generally peaked at Week 2 of therapy and decreased thereafter. The
percentage of subjects with these signs and symptoms at any post-baseline visit are summarized in Table 2.
Table 2: Incidence of Local Cutaneous Irritation at any Post-Baseline Visit
ARAZLO Lotion
Vehicle Lotion
N=774
N=789
Mild/Moderate/Severe
Mild/Moderate/Severe
Erythema
49%
38%
Scaling
51%
23%
Itching
29%
14%
Burning
30%
6%
Stinging
22%
5%
DRUG INTERACTIONS
No formal drug-drug interaction studies were conducted with ARAZLO.
Concomitant use with oxidizing agents, as benzoyl peroxide, may cause degradation of tazarotene and may reduce the clinical
efficacy of tazarotene.
In a trial of 27 healthy female subjects, between the ages of 20–55 years, receiving a combination oral contraceptive tablet
containing 1 mg norethindrone and 35 mcg ethinyl estradiol, the concomitant use of tazarotene administered as 1.1 mg orally
(mean ± SD Cmax and AUC0-24 of tazarotenic acid were 28.9 ± 9.4 ng/mL and 120.6 ± 28.5 ng•hr/mL, respectively) did not affect the
pharmacokinetics of norethindrone and ethinyl estradiol over a complete cycle.
The impact of tazarotene on the pharmacokinetics of progestin only oral contraceptives (i.e., minipills) has not been evaluated.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary ARAZLO is contraindicated in pregnancy.
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There are no available data on ARAZLO use in pregnant patients to inform a drug-associated risk of major birth defects,
miscarriage or adverse maternal or fetal outcomes. Based on data from animal reproduction studies, retinoid pharmacology, and
the potential for systemic absorption, ARAZLO may cause fetal harm when administered to a pregnant patient and is
contraindicated during pregnancy. The potential risk to the fetus outweighs the potential benefit to the mother; therefore,
ARAZLO should be discontinued as soon as pregnancy is recognized.
In animal reproduction studies with pregnant rats, reduced fetal body weights and reduced skeletal ossification were observed
after topical administration of a tazarotene gel formulation during the period of organogenesis at a dose equivalent to the
maximum recommended human dose (MRHD) (based on AUC comparison). In animal reproduction studies with pregnant
rabbits, single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart anomalies were
observed after topical administration of a tazarotene gel formulation at 15 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies with pregnant rats and rabbits, malformations, fetal toxicity, developmental delays, and/or
behavioral delays were observed after oral administration of tazarotene during the period of organogenesis at doses 1 and 30
times, respectively, the MRHD (based on AUC comparison). In pregnant rats, decreased litter size, decreased numbers of live
fetuses, decreased fetal body weights, and increased malformations were observed after oral administration of tazarotene prior
to mating through early gestation at doses 6 times the MRHD (based on AUC comparison) (see Data).
The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies
have a background risk of major birth defects, loss, and other adverse outcomes. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data Animal Data In an embryofetal development study in rats, a tazarotene gel formulation, 0.5% (0.25 mg/kg/day tazarotene)
was topically administered to pregnant rats during gestation days 6 through 17. Reduced fetal body weights and reduced skeletal
ossification occurred at this dose (equivalent to the MRHD based on AUC comparison). In an embryofetal development study in
rabbits, a tazarotene gel formulation, 0.5% (0.25 mg/kg/day tazarotene) was topically administered to pregnant rabbits during
gestation days 6 through 18. Single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart
anomalies were noted at this dose (15 times the MRHD based on AUC comparison).
When tazarotene was given orally to animals, developmental delays were seen in rats; malformations and post-implantation
loss were observed in rats and rabbits at doses producing 1 and 30 times, respectively, the MRHD (based on AUC comparison).
In female rats orally administered 2 mg/kg/day of tazarotene from 15 days before mating through gestation day 7, classic
developmental effects of retinoids including decreased number of implantation sites, decreased litter size, decreased numbers
of live fetuses, and decreased fetal body weights were observed at this dose (6 times the MRHD based on AUC comparison). A
low incidence of retinoid-related malformations was observed at this dose.
In a pre- and postnatal development toxicity study, topical administration of a tazarotene gel formulation (0.125 mg/kg/day) to
pregnant female rats from gestation day 16 through lactation day 20 reduced pup survival, but did not affect the reproductive
capacity of the offspring. Based on data from another study, the systemic drug exposure in the rat at this dose would be
equivalent to the MRHD (based on AUC comparison).
Lactation
Risk Summary There are no data on the presence of tazarotene or its metabolites in human milk, the effects on the breastfed
infant, or the effects on milk production. After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk. The developmental and health benefits of breastfeeding should be considered along with
the mother’s clinical need for ARAZLO and any potential adverse effects on the breastfed child from ARAZLO.
Clinical Considerations To minimize potential exposure to the breastfed infant via breast milk, use ARAZLO for the shortest
duration possible while breastfeeding. Advise breastfeeding patients not to apply ARAZLO directly to the nipple and areola to
prevent direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing Pregnancy testing is recommended for patients of childbearing potential within 2 weeks prior to initiating
ARAZLO therapy which should begin during a menstrual period.
Contraception Advise patients of childbearing potential to use effective contraception during treatment with ARAZLO.
Pediatric Use Safety and effectiveness of ARAZLO for the topical treatment of acne vulgaris have been established in pediatric
patients age 9 years and older based on evidence from two multicenter, randomized, double-blind, parallel-group,
vehicle-controlled, 12-week clinical trials and an open-label pharmacokinetic study. A total of 300 pediatric subjects aged 9 to
less than 17 years received ARAZLO in the clinical studies [see Clinical Pharmacology and Clinical Studies in full
Prescribing Information].
The safety and effectiveness of ARAZLO in pediatric patients below the age of 9 years have not been established.
Geriatric Use Clinical trials of ARAZLO did not include sufficient numbers of subjects age 65 years and older to determine whether
they respond differently from younger subjects.
OVERDOSAGE
Oral ingestion of the drug may lead to the same adverse effects as those associated with excessive oral intake of Vitamin A
(hypervitaminosis A) or other retinoids. If oral ingestion occurs, monitor the patient closely and administer appropriate
supportive measures, as necessary.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility A long-term study of tazarotene following oral administration of 0.025,
0.050, and 0.125 mg/kg/day to rats showed no indications of increased carcinogenic risks. Based on pharmacokinetic data from a
shorter-term study in rats, the highest dose of 0.125 mg/kg/day was anticipated to give systemic exposure in the rat equivalent
to the MRHD (based on AUC comparison).
A long-term study with topical application of up to 0.1% of tazarotene in a gel formulation in mice terminated at 88 weeks
showed that dose levels of 0.05, 0.125, 0.25, and 1 mg/kg/day (reduced to 0.5 mg/kg/day for males after 41 weeks due to severe
dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle control animals. Tazarotenic acid systemic
exposures at the highest dose was 7 times the MRHD (based on AUC comparison).
Tazarotene was non-mutagenic in the Ames assay and did not produce structural chromosomal aberrations in human
lymphocytes. Tazarotene was non-mutagenic in CHO/HGPRT mammalian cell forward gene mutation assay and was
non-clastogenic in an in vivo mouse micronucleus test.
No impairment of fertility occurred in rats when male animals were treated for 70 days prior to mating and female animals were
treated for 14 days prior to mating and continuing through gestation and lactation with topical doses of a tazarotene gel
formulation up to 0.125 mg/kg/day. Based on data from another study, the systemic drug exposure in the rat at the highest dose
was equivalent to the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in male rats treated for 70 days prior to mating with oral doses
of tazarotene up to 1 mg/kg/day which produced a systemic exposure 4 times the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in female rats treated for 15 days prior to mating and continuing
through gestation day 7 with oral doses of tazarotene up to 2 mg/kg/day. However, there was a significant decrease in the
number of estrous stages and an increase in developmental effects at that dose which produced a systemic exposure 6 times the
MRHD (based on AUC comparison).
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FOR YOUR PATIENTS WITH ACNE VULGARIS

TAZAROTENE CODE
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technology, to help deliver the clearance you expect and the tolerability you want1-3
Treatment success* rates were 26% for ARAZLO Lotion vs 13% for vehicle in
study 1 and 30% vs 17%, respectively, in study 2 (P<0.001 in both studies)1,4†
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at application site were pain (5%), dryness (4%), exfoliation (2%),
erythema (2%), and pruritus (1%)1†
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Indication
ARAZLO™ (tazarotene) Lotion, 0.045% is indicated for the topical treatment of acne
vulgaris in patients 9 years of age and older.

Important Safety Information
ARAZLO Lotion is for topical use only. Not for oral, ophthalmic, or intravaginal use.
Contraindication
ARAZLO Lotion is contraindicated in pregnancy due to the potential harm to the fetus.
Warnings and Precautions
Embryofetal Risk Females of childbearing potential should be warned of the
potential risk and should use adequate birth-control measures when ARAZLO Lotion
is used. A negative result for pregnancy should be obtained within 2 weeks prior to
ARAZLO Lotion therapy, and therapy begun during a menstrual period. If the patient
becomes pregnant while using ARAZLO Lotion, treatment should be discontinued.
Skin Irritation Patients using ARAZLO Lotion may experience application site pain,
dryness, exfoliation, erythema, and pruritus. Depending upon severity, adjust or
interrupt dosing as needed, increasing or resuming treatment as tolerated. Avoid
application of ARAZLO Lotion to eczematous or sunburned skin.
Photosensitivity and Risk for Sunburn Minimize unprotected exposure to
ultraviolet light, including sunlight, sunlamps and tanning beds, during the use of

ARAZLO Lotion. Warn patients with high levels of sun exposure and those with
inherent sensitivity to sun to exercise caution. Instruct patients to use sunscreen
products and protective clothing over treated areas when sun exposure cannot
be avoided.
ARAZLO Lotion should be administered with caution if the patient is taking drugs
NQRZQWREHSKRWRVHQVLWL]HUV HJWKLD]LGHVWHWUDF\FOLQHVŴXRURTXLQRORQHV
phenothiazines, sulfonamides) because of the increased possibility of augmented
photosensitivity.
Weather extremes, such as wind or cold, may be more irritating to patients using
ARAZLO Lotion.
Adverse Reactions7KHPRVWFRPPRQDGYHUVHUHDFWLRQV LQŰRISDWLHQWV
and greater than vehicle) were: application site pain, dryness, exfoliation, erythema,
and pruritus.
To report SUSPECTED ADVERSE REACTIONS, contact Bausch Health US, LLC at
1-800-321-4576 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
Please see Brief Summary of full Prescribing Information on following page.

References: 1. ARAZLO Lotion [prescribing information]. Bridgewater, NJ. Bausch Health US, LLC. 2. Tanghetti EA, Kircik LH, Green LJ, et al. A phase 2,
PXOWLFHQWHUGRXEOHEOLQGUDQGRPL]HGYHKLFOHFRQWUROOHGFOLQLFDOVWXG\WRFRPSDUHWKHVDIHW\DQGHIƓFDF\RIDQRYHOWD]DURWHQHORWLRQDQGWD]DURWHQH
0.1% cream in the treatment of moderate-to-severe acne vulgaris. J Drugs Dermatol. 2019;18(6):542-548. 3. Food and Drug Administration. Orange Book:
Approved Drug Products with Therapeutic Equivalence Evaluations. https://www.accessdata.fda.gov/scripts/cder/ob/index.cfm. Accessed October 20, 2020.
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