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workingtogether
For adults with plaque psoriasis

DUOBRII Lotion is the only steroid/retinoid topical therapy. The AAD conﬁrms that the combination of a steroid and a
retinoid, such as halobetasol and tazarotene, may delay the relapse of plaque psoriasis and extend treatment duration.1-3

DUOBRII Lotion demonstrated extended
remission 4 weeks post treatment1
2 phase 3 trials

Patients who achieved treatment success* with QD dosing
(8 week primary endpoint)1,4
100%

4 weeks post treatment

90%

The only potent-to-superpotent steroid
that has no time limits on dosing; use
only until control is achieved.1,5-9
DUOBRII Lotion was studied in two 8-week clinical trials and
a 1-year safety study. Discontinue treatment if atrophy, striae,
telangiectasias, or folliculitis occurs.1,10
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Indication
DUOBRII® (halobetasol propionate and tazarotene) Lotion,
0.01%/0.045%, is indicated for the topical treatment of plaque
psoriasis in adults.

Important Safety Information
Contraindication
DUOBRII Lotion is contraindicated in pregnancy.

Warnings and Precautions
• Women of child-bearing potential should be warned of the
potential risk of fetal harm from DUOBRII and use adequate
birth-control. A negative result for pregnancy should be obtained
within 2 weeks prior to treatment. If the patient becomes
pregnant during treatment, discontinue DUOBRII Lotion and
advise patient of the potential hazard to the fetus.
• DUOBRII Lotion has been shown to suppress the hypothalamicpituitary-adrenal (HPA) axis during or after treatment and may
require that patients be evaluated periodically during treatment.
• Predisposing factors for HPA axis suppression include: use of
more potent corticosteroids, use on large areas, use under
occlusive dressings, use on altered skin barrier, concomitant use
of other steroids, liver failure and young age.
• Systemic effects of topical corticosteroids may also include
Cushing’s syndrome, hyperglycemia, and glucosuria.
• Local adverse reactions may include atrophy, striae,
telangiectasias, folliculitis and contact dermatitis. If these

effects occur, discontinue until the integrity of the skin has
been restored. Do not resume treatment if contact dermatitis is
identified. DUOBRII Lotion should not be used on eczematous
skin, as it may cause severe irritation.
• Avoid exposure to sunlight, sunlamps and weather extremes.
Patients with sunburn should be advised not to use
DUOBRII Lotion until fully recovered. DUOBRII Lotion should
be administered with caution if the patient is also taking drugs
known to be photosensitizers because of the increased potential
for photosensitivity.
• Topical corticosteroids may increase the risk of cataracts and
glaucoma; advise patients to report any visual symptoms and
refer to an ophthalmologist if needed.
Adverse Events
• The most common adverse events in clinical trials were contact
dermatitis (7%), application site pain (3%), folliculitis (2%), skin
atrophy (2%), and excoriation (2%).
To report SUSPECTED ADVERSE REACTIONS, contact
Ortho Dermatologics at 1-800-321-4576 or FDA at 1-800-FDA-1088
or visit www.fda.gov/medwatch.
Please see Brief Summary of full Prescribing Information
on the following page.

AAD = American Academy of Dermatology
QD = once daily
*Treatment success was defined as at least a 2-grade improvement from baseline
in Investigator’s Global Assessment (IGA) score, and a score of “clear” or “almost
clear” (primary endpoint at week 8).1
Study design: DUOBRII Lotion was assessed in 2 prospective, multicenter,
randomized, double-blind, phase 3 clinical trials in 418 adult patients with
psoriasis. Patients were treated with DUOBRII Lotion or vehicle, applied once
daily and evaluated at 2, 4, 6, 8 weeks (primary endpoint), and post treatment
at 12 weeks.1
References: 1. DUOBRII Lotion [prescribing information]. Bridgewater, NJ: Bausch
Health US, LLC. 2. Food and Drug Administration. Orange Book: Approved Drug
Products with Therapeutic Equivalence Evaluations. https://www.accessdata.fda.
gov/scripts/cder/ob/index.cfm. Accessed April 12, 2021. 3. Menter A, Korman NJ,
Elmets CA, et al. Guidelines of care for the management of psoriasis and psoriatic
arthritis. Section 3. Guidelines of care for the management and treatment of
psoriasis with topical therapies. J Am Acad Dermatol. 2009;60(4):643-659.
4. Gold LS, Lebwohl MG, Sugarman JL, et al. Safety and efficacy of a fixed
combination of halobetasol and tazarotene in the treatment of moderate-tosevere plaque psoriasis: results of two phase 3 randomized controlled trials.
J Am Acad Dermatol. 2018;79(2):287-293. 5. Clobetasol propionate cream
[prescribing information]. Lincolnton, NC: Cosette Pharmaceuticals, Inc.
6. Diprolene lotion [prescribing information]. Whitehouse Station, NJ: Merck
Sharp & Dohme Corp. 7. Enstilar foam [prescribing information]. Madison, NJ: LEO
Pharma Inc. 8. Halobetasol propionate cream [prescribing information]. South
Plainfield, NJ: G&W Laboratories, Inc. 9. Mometasone furoate cream [prescribing
information]. South Plainfield, NJ: G&W Laboratories, Inc. 10. Data on file.

Help your patients save at DUOBRII.com

®/TM are trademarks of Ortho Dermatologics’ affiliated entities. © 2021 Ortho Dermatologics’ affiliated entities. DUO.0056.USA.21
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to prescribe
DUOBRII safely and effectively. See full Prescribing Information for DUOBRII.

DUOBRII® (halobetasol propionate and tazarotene) Lotion,
0.01%/0.045% for topical use
INDICATIONS AND USAGE
DUOBRII (halobetasol propionate and tazarotene) Lotion, 0.01%/0.045% is indicated for
the topical treatment of plaque psoriasis in adults.
CONTRAINDICATIONS
Pregnancy
DUOBRII Lotion is contraindicated in pregnancy [see Warnings and Precautions and Use
in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Risk
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Tazarotene
is teratogenic, and it is not known what level of exposure is required for teratogenicity
in humans [see Contraindications and Clinical Pharmacology in full Prescribing
Information]. Tazarotene elicits teratogenic and developmental effects associated with
retinoids after topical or systemic administration in rats and rabbits [see Use in
Specific Populations].
Advise pregnant females of the potential risk to a fetus. Obtain a pregnancy test within
2 weeks prior to DUOBRII Lotion therapy. Initiate DUOBRII Lotion therapy during a
menstrual period. Advise females of reproductive potential to use effective
contraception during treatment with DUOBRII Lotion therapy [see Use in
Specific Populations].
Hypothalamic-Pituitary-Adrenal (HPA) Axis Suppression and Other Unwanted
Systemic Glucocorticoid Effects
DUOBRII Lotion contains halobetasol propionate, a corticosteroid, and has been shown
to suppress the hypothalamic-pituitary-adrenal (HPA) axis.
Systemic effects of topical corticosteroids may include reversible HPA axis suppression
with the potential for glucocorticosteroid insufficiency. This may occur during treatment
or upon withdrawal of treatment of the topical corticosteroid.
The potential for hypothalamic-pituitary-adrenal (HPA) axis suppression with DUOBRII
Lotion was evaluated in a study of 20 adult subjects with moderate to severe plaque
psoriasis involving ≥20% of their body surface area. The subjects were treated once
daily for 8 weeks and assessed for HPA axis suppression at Weeks 4 and 8. HPA axis
suppression occurred in 3 out of 20 (15%) subjects at Week 4 and none (0%) of these 20
subjects had HPA axis suppression at Week 8 [see Clinical Pharmacology in full
Prescribing Information].
Because of the potential for systemic absorption, use of topical corticosteroids, including
DUOBRII Lotion, may require that patients be evaluated periodically for evidence of HPA
axis suppression. Factors that predispose a patient using a topical corticosteroid to HPA
axis suppression include the use of more potent corticosteroids, use over large surface
areas, occlusive use, use on an altered skin barrier, concomitant use of multiple
corticosteroid-containing products, liver failure, and young age. An adrenocorticotropic
hormone (ACTH) stimulation test may be helpful in evaluating patients for HPA
axis suppression.
If HPA axis suppression is documented, attempt to gradually withdraw the drug or
reduce the frequency of application. Manifestations of adrenal insufficiency may require
supplemental systemic corticosteroids. Recovery of HPA axis function is generally
prompt and complete upon discontinuation of topical corticosteroids.
Systemic effects of topical corticosteroids may also include Cushing’s syndrome,
hyperglycemia, and glucosuria. Use of more than one corticosteroid-containing product
at the same time may increase the total systemic exposure to topical corticosteroids.
Pediatric patients may be more susceptible than adults to systemic toxicity from the use
of topical corticosteroids because of their larger surface-to-body mass ratio [see Use in
Specific Populations].
Local Adverse Reactions
Local adverse reactions may include atrophy, striae, telangiectasias, folliculitis and
contact dermatitis. Some local adverse reactions may be irreversible. If these adverse
reactions occur, discontinue the medication at least until the integrity of the skin is
restored; do not resume treatment if allergic contact dermatitis is identified.
Avoid use of DUOBRII Lotion on eczematous skin, as it may cause severe irritation.
Photosensitivity and Risk for Sunburn
Because of heightened burning susceptibility, exposure to sunlight (including sunlamps)
should be avoided unless deemed medically necessary, and in such cases, exposure
should be minimized during the use of DUOBRII Lotion. Patients must be instructed to
use sunscreens and protective clothing when using DUOBRII Lotion. Patients with
sunburn should be advised not to use DUOBRII Lotion until fully recovered. Patients who
may have considerable sun exposure due to their occupation and those patients with
inherent sensitivity to sunlight should exercise particular caution when using
DUOBRII Lotion.
DUOBRII Lotion should be administered with caution if the patient is also taking drugs
known to be photosensitizers (e.g., thiazides, tetracyclines, fluoroquinolones,
phenothiazines, sulfonamides) because of the increased possibility of augmented
photosensitivity.
Ophthalmic Adverse Reactions
Use of topical corticosteroids may increase the risk of posterior subcapsular cataracts
and glaucoma. Cataracts and glaucoma have been reported postmarketing with the use
of topical corticosteroid products. Advise patients to report any visual symptoms and
consider referral to an ophthalmologist for evaluation.
Concomitant Skin Infections
Use an appropriate antimicrobial agent if a skin infection is present or develops. If a
favorable response does not occur promptly, discontinue use of DUOBRII Lotion until the
infection has been adequately treated.
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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 randomized, double-blind, multicenter, vehicle-controlled clinical trials, 410 adults
with plaque psoriasis were treated with DUOBRII Lotion or vehicle lotion and had
post-baseline safety data. Subjects applied DUOBRII Lotion or vehicle lotion once daily
for up to eight weeks. The adverse reactions occurring in ≥1% of the subjects treated
with DUOBRII through Week 8 were contact dermatitis (7%), application site pain (3%),
folliculitis (2%), skin atrophy (2%), excoriation (2%), rash (1%), skin abrasion (1%), and
skin exfoliation (1%).
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Safety in
pregnant females has not been established. The potential risk to the fetus outweighs
the potential benefit to the mother from DUOBRII Lotion during pregnancy; therefore,
DUOBRII Lotion should be discontinued as soon as pregnancy is recognized [see
Contraindications, Warnings and Precautions, and Clinical Pharmacology in full
Prescribing Information].
Observational studies suggest an increased risk of low birthweight in infants with the
maternal use of potent or very potent topical corticosteroids (see Data).
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 11 times 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 116 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 9 and 228
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 9 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies, increased malformations, including cleft palate and
omphalocele, were observed after oral administration of halobetasol propionate during
the period of organogenesis to pregnant rats and rabbits (see Data). The available data
do not support relevant comparisons of systemic halobetasol propionate exposures
achieved in the animal studies to exposures observed in humans after topical use of
DUOBRII Lotion.
The background risk of major birth defects and miscarriage for the indicated population
is unknown. All pregnancies have a background risk of birth defect, loss, or 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.
Data
Human Data
Available observational studies in pregnant women did not identify a drug-associated
risk of major birth defects, preterm delivery, or fetal mortality with the use of topical
corticosteroids of any potency. However, when the dispensed amount of potent or very
potent topical corticosteroids exceeded 300 g during the entire pregnancy, maternal use
was associated with an increased risk of low birth weight in infants.
Animal Data
Halobetasol propionate has been shown to cause malformations in rats and rabbits
when given orally during organogenesis at doses of 0.04 to 0.1 mg/kg/day in rats and
0.01 mg/kg/day in rabbits. Halobetasol propionate was embryotoxic in rabbits but not in
rats. Cleft palate was observed in both rats and rabbits. Omphalocele was seen in rats
but not in rabbits.
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 (11 times 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 (116 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 9 and 228 times, respectively, the MRHD (based on AUC comparisons).
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 (16 times the
MRHD based on AUC comparison). A low incidence of retinoid-related malformations
was observed at that 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 5 times the MRHD (based on
AUC comparison).
Lactation
Risk Summary
There are no data on the presence of tazarotene, halobetasol propionate or its
metabolites in human milk, the effects on the breastfed infant, or the effects on milk
production after treatment with DUOBRII Lotion.
After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk.
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It is not known whether topical administration of corticosteroids could result in
sufficient systemic absorption to produce detectable quantities in human milk.
The developmental and health benefits of breastfeeding should be considered along
with the mother’s clinical need for DUOBRII Lotion and any potential adverse effects on
the breastfed child from DUOBRII Lotion.
Clinical Considerations
Advise breastfeeding women not to apply DUOBRII Lotion directly to the nipple and
areola to avoid direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing
DUOBRII Lotion is contraindicated in women who are pregnant. Females of reproductive
potential should be warned of the potential risk and use adequate birth-control
measures during treatment with DUOBRII Lotion. The possibility that a female of
reproductive potential is pregnant at the time of institution of therapy should be
considered. A negative result for pregnancy should be obtained within 2 weeks prior to
DUOBRII Lotion therapy, which should begin during menstruation.
Contraception
Based on animal studies, DUOBRII Lotion may cause fetal harm when administered to a
pregnant female [see Use in Specific Populations]. Advise females of reproductive
potential to use effective contraception during treatment with DUOBRII Lotion.
Pediatric Use
Safety and effectiveness of DUOBRII Lotion in pediatric patients under the age of 18
years have not been evaluated.
Because of higher skin surface area to body mass ratios, pediatric patients are at a
greater risk than adults of HPA axis suppression and Cushing’s syndrome when they are
treated with topical corticosteroids. They are therefore also at greater risk of adrenal
insufficiency during or after withdrawal of treatment. Adverse reactions including striae
have been reported with use of topical corticosteroids in infants and children [see
Warnings and Precautions].
HPA axis suppression, Cushing’s syndrome, linear growth retardation, delayed weight
gain, and intracranial hypertension have been reported in children receiving topical
corticosteroids. Manifestations of adrenal suppression in children include low plasma
cortisol levels and an absence of response to ACTH stimulation. Manifestations of
intracranial hypertension include bulging fontanelles, headaches, and bilateral
papilledema [see Warnings and Precautions].
Geriatric Use
Of the 270 subjects exposed to DUOBRII Lotion in clinical trials, 39 subjects were 65 years
or older. Clinical trials of DUOBRII Lotion did not include sufficient numbers of subjects
age 65 years and older to determine whether they respond differently from
younger subjects.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies have not been performed to evaluate the carcinogenic
potential of halobetasol propionate.
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 1.4
times 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 exposure at the highest dose was 35 times
the MRHD (based on AUC comparison).
Halobetasol propionate was not genotoxic in the Ames assay, in the sister chromatid
exchange test in Chinese hamster somatic cells, in chromosome aberration studies of
germinal and somatic cells of rodents, and in a mammalian spot test. Positive
mutagenicity effects were observed in a mouse lymphoma gene mutation assay in
vitro and in a Chinese hamster micronucleus test.
Tazarotene was non-mutagenic in the Ames assay and did not produce structural
chromosomal aberrations in human lymphocytes. Tazarotene was non-mutagenic in
the CHO/HGPRT mammalian cell forward gene mutation assay and was non-clastogenic
in an in vivo mouse micronucleus test.
Studies in rats following oral administration of halobetasol propionate at dose levels up
to 0.05 mg/kg/day, approximately 0.53 times the MRHD based on BSA comparisons,
indicated no impairment of fertility or general reproductive performance.
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 5 times 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 up to 1 mg/kg/day tazarotene, which
produced a systemic exposure 17 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 30 times the MRHD (based on AUC comparison).
Distributed by:
Bausch Health US, LLC
Bridgewater, NJ 08807 USA
Manufactured by:
Bausch Health Companies Inc.
Laval, Quebec H7L 4A8, Canada
U.S. Patent Numbers: 6,517,847; 8,809,307; 10,251,895 and 10,478,502
DUOBRII is a trademark of Bausch Health Companies Inc. or its affiliates.
© 2021 Bausch Health Companies Inc. or its affiliates. DUO.0049.USA.21
Based on 9645602
Revised: 01/2020 Issued: 03/2021
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The first ever
tretinoin in a
hydrating lotion,
with a focus
on comfort*
*Like all tretinoins, Altreno may cause skin irritation and dryness

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.
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.
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Feel the
difference
The formula contains a blend of
glycerin, sodium hyaluronate and
natural collagen to hydrate skin.

Ultraviolet Light and Environmental
Exposure: Minimize unprotected exposure
to ultraviolet light, including sunlight and sunlamps.
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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

Data

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

Human Data

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 use
of 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 (%)

1

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.

ALTRENO
N=767

Vehicle
N=783

Application site dryness

29 (4)

1 (<1)

Risk Summary

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)

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 along
with the mother’s clinical need for ALTRENO and any potential adverse effects on the breastfed child
from ALTRENO.

Lactation

Do Not Copy
Penalties Apply
Pediatric Use

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

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

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.

ALTRENO
N=760
Mild/Mod/Severe

Vehicle
N=782
Mild/Mod/Severe

Erythema

51%

44%

Scaling

49%

30%

NONCLINICAL TOXICOLOGY

Hypopigmentation

12%

10%

Carcinogenesis, Mutagenesis, Impairment of Fertility

Hyperpigmentation

35%

35%

Itching

35%

28%

Burning

30%

14%

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.

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
tretinoinrelated 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.

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.

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.

Distributed by:
Ortho Dermatologics, a division of Bausch Health US, LLC.
Bridgewater, NJ 08807 USA
U.S. Patent Number: 6,517,847
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Actual patients. Individual results may vary.

You can have confidence that Dysport will deliver.
Dysport® is a prescription injection for temporary
improvement in the look of moderate to severe frown
lines between the eyebrows (glabellar lines) in adults
less than 65 years of age.

HIGHLY SATISFIED
PATIENTS
97% of users§ thought their
results looked natural 6
months after treatment(1,†)

FAST ACTING
RESULTS
Users§ see results
in 2-3 days(2-4,*)

LONG LASTING
RESULTS
95% of users§ were satisfied
with just 2 Dysport
treatments per year(1,†)

Do Not Copy
Penalties Apply
Follow us on Instagram!

@DysportUSA

§ Users= clinical trial subjects.
* A secondary endpoint based on Kaplan-Meier estimates of cumulative rate of time to onset of response.
The median time to onset of response was 3 days in GL-1 (Dysport 55/105 [52%], Placebo 3/53 [6%] and
GL-2 (Dysport 36/71 [51%], Placebo 9/71 [13%]), and 2 days in GL-3 (Dysport 110/200 [55%], Placebo 4/100
[4%]).
† Subject-reported at 12 months (N=120) after two treatments six months apart in a phase IV, mulitcenter,
prospective study.
Indication
Dysport® (abobotulinumtoxinA) is a prescription injection for temporary improvement in the look of
moderate to severe frown lines between the eyebrows (glabellar lines) in adults less than 65 years of age.
Important Safety Information
What is the most important information you should know about Dysport? Spread of Toxin Effects: In
some cases, the effects of Dysport and all botulinum toxin products may affect areas of the body away
from the injection site. Symptoms can happen hours to weeks after injection and may include swallowing
and breathing problems, loss of strength and muscle weakness all over the body, double vision, blurred
vision and drooping eyelids, hoarseness or change or loss of voice, trouble saying words clearly, or loss of
bladder control. Swallowing and breathing problems can be life threatening and there have been reports
of death. You are at the highest risk if these problems are pre-existing before injection.
These effects could make it unsafe for you to drive a car, operate machinery, or do other dangerous
activities.
Do not have Dysport treatment if you: are allergic to Dysport or any of its ingredients (see the end of the
Medication Guide for a list of ingredients), are allergic to cow’s milk protein, had an allergic reaction to any
other botulinum toxin product, such as Myobloc®, Botox®, or Xeomin®, have a skin infection at the planned
injection site, under 18 years of age, or are pregnant or breastfeeding.
The dose of Dysport is not the same as the dose of any other botulinum toxin product and cannot be
compared to the dose of any other product you may have used.
Tell your doctor about any swallowing or breathing difficulties and all your muscle or nerve conditions
such as amyotrophic lateral sclerosis [ALS or Lou Gehrig’s disease], myasthenia gravis, or Lambert-Eaton
syndrome, which may increase the risk of serious side effects including difficulty swallowing and difficulty
breathing. Serious allergic reactions have occurred with the use of Dysport. Dry eye has also been reported.
Tell your doctor about all of your medical conditions, including if you have surgical changes to your face,
very weak muscles in the treatment area, any abnormal facial change, injection site inflammation, droopy
eyelids or sagging eyelid folds, deep facial scars, thick oily skin, wrinkles that can’t be smoothed by spreading
them apart, or if you are pregnant or breastfeeding or planning to become pregnant or breastfeed.

Tell your doctor about all the medicines you take, including prescription and nonprescription medicines,
vitamins and herbal and other natural products. Using Dysport with certain other medicines may cause
serious side effects. Do not start any new medicines while taking Dysport without talking to your doctor
first.
Especially tell your doctor if you: have received any other botulinum toxin product, such as Myobloc®
(rimabotulinumtoxinB), Botox® (onabotulinumtoxinA), or Xeomin® (incobotulinumtoxinA), in the last four
months or any in the past (be sure your doctor knows exactly which product you received, have recently
received an antibiotic by injection, take muscle relaxants, take an allergy or cold medicine, or take a sleep
medicine.
Common Side Effects
The most common side effects are nose and throat irritation, headache, injection site pain, injection site skin
reaction, upper respiratory tract infection, eyelid swelling, eyelid drooping, sinus inflammation, and nausea.
Ask your doctor if Dysport is right for you.
You are encouraged to report negative side effects of prescription drugs to the FDA. Visit
www.fda.gov/medwatch or call 1-800-FDA-1088.
Please see Dysport Full Prescribing Information including Medication Guide at DysportUSA.com.
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ABSTRACT
Background: Genetic and environmental factors influence stratum corneum (SC) barrier properties and function. Researchers
increasingly focus on biophysical studies that may help clinicians provide their patients with an informed choice on tailormade skincare.
This literature review on skin barrier properties comparing different ethnic populations aims to offer insights into the information's
clinical relevance.
Methods: A literature review followed by panel discussions and an online review process aimed to answer the questions: Are there
racial/ethnic differences in the SC barrier structure and healthy skin barrier function? Is there a need for specific cleansers and
moisturizers?
Results: Ethnic categories based on race and ethnicity are often not well defined and inconsistent across different studies. Studies
comparing ethnic groups' physical and biochemical skin barrier properties have reported differences in transepidermal water loss
(TEWL), skin lipid levels, pH, and mast cell granule size. However, these studies frequently had methodological flaws, mainly were
small, and demonstrated conflicting results. The literature suggests racial/ethnic variations in ceramide content, SC structure, and
filaggrin mutations. Furthermore, studies have shown a greater burden of pruritus and atopic dermatitis among Black populations. Data
on barrier properties in Hispanic/LatinX and South Asian populations are lacking.
Conclusion: Robust comparative studies are needed to understand these basic concepts to help tailor skincare and skin of color
patients' education.
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INTRODUCTION

W

hile multiple studies have identified variations in
skin barrier properties between different racial/
ethnic populations, the clinical relevance of these
findings have not been established.1-3 This project sought to
help clarify the existing published data and provide consensus
statements on variations in skin barrier properties that may
be observed in populations with skin of color. We assembled
a group of dermatologists with expertise in skin of color to
examine the data and summarize the findings.

MATERIALS AND METHODS
A panel comprised of seven dermatologists from the US (the
authors) convened a virtual meeting on October 10, 2020, to
address the following questions using a modified Delphi process:
1) Are there racial/ethnic differences in skin barrier structure
and function? 2) Is there a need for specialized approaches to
skincare in patients with skin of color? Statements intended for
healthcare providers caring for diverse patients and clinicianresearchers were developed based on available literature and
the panel's expert opinion.
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Literature Searches
A dermatologist and a physician/scientist performed literature
searches on September 10, 2020, on PubMed and Google Scholar
as a secondary source. The review was limited to the English
language literature published through September 2020 and used
search terms pertaining to racial/ethnic differences in stratum
corneum (SC) properties and skincare considerations. Included
were original research, clinical guidelines, algorithms, relevant
reviews, and evidence-based recommendations describing the
current practice. Further excluded were publications that did
not specifically address the SC barrier in skin of color, articles
covering skincare in specific dermatological conditions, and
publications in languages other than English.
Role of the Panel
Selected information from the literature searches, coupled
with the panel's opinion and experience, was used to adopt
statements and recommendations.
The results of the literature searches were integrated into
summary statements, presented, and discussed during a virtual
meeting on October 10, 2020. The online conference replaced
a face-to-face meeting that was canceled due to COVID-19. In
a workshop, advisors divided into two groups to create a final
set of summary statements about racial/ethnic differences in SC
barrier structure and function and skincare for this population,
working with 19 draft messages. The final six statements
integrate the combined output from the workshop groups and
post-meeting online reviews from individual advisors.

A. Alexis, H. Woolery-Lloyd, K. Williams, et al

1. Attributes contributing to skin hydration, roughness, and
other properties can be grouped into genetic (gender, race,
ethnicity), environmental (lifestyle, BMI, geography), and
individual factors.
Stratum Corneum Thickness/Desquamation
Several studies have investigated SC differences between Black
and White skin. While SC thickness between Black and White
individuals has been found to be comparable.2-8 Black skin has
been reported to have a greater number of cell layers that are
arranged more compactly.7,9 Increased cell layers may indicate
a stronger SC barrier and faster recovery from barrier damage.
White subjects have intermediate barrier strength as evidenced
by tape strippings, and Asians have been demonstrated to
require the least number of tape "strippings" to disrupt the SC
barrier. This finding indicates a weaker barrier strength and
slower recovery from barrier damage in the Asian population
that supports the observation of sensitive skin seen in Asians.9
In one study, corneocyte surface area on the upper-outer arm was
similar in Black, White, and Asian subjects, while Black subjects
were found to have increased spontaneous desquamation
compared to White and Asian subjects.10
The increased desquamation seen in this study may explain, at
least in part, the observed tendency for xerosis in Black skin.
However, in another study, the desquamation index was higher
in facial skin (cheeks and forehead) of White subjects compared
to Black subjects, whereas dryness scores were higher on the
legs of Black subjects compared to White subjects.11 Another
study evaluating the amount of active SCCE enzyme on SC tape
strips as a marker of desquamation on ventral forearm samples
found evidence for slower desquamation in Black subjects than
White and East Asian subjects. In contrast, a different study
reported no difference in skin roughness and scaliness between
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RESULTS
Based on a review of the literature and a modified Delphi
process, the expert panel developed the below six consensus
statements. A summary of relevant data and expert opinion for
each statement is included.

TABLE 1.
Stratum Corneum Thickness/Desquamation
Study Subject

Key Finding

References

Cell layers and density of
Black and White skin

The range and average of thickness are nearly the
same between Black and White skin. More strips were
re-quired for removal of SC and a greater number of cell
layers were present in Black vs. White skin.

Weigand DA, et al. J Invest Dermatol
1974;62(6):563-8.7

Skin thickness of
Black and White skin

No statistically significant difference
in skin thickness of Black and White skin

Whitmore SE, et al. J Am Acad Dermatol
2000;42:76-9.

Barrier strength assessed
by tape strippings comparing
Asians to Whites

A weaker barrier strength and slower
recovery from barrier damage in Asians.

Muizzuddin N, et al. J Dermatol Sci
2010;59(2):123-8.9

Corneocytes differences between
Black, white and East Asian skin

Blacks had increased spontaneous desquamation
compared to those with White and Asian skin.

Corcuff P, et al. Acta Derm Venereol
1991;71(2):146-8.10

Dryness scores on legs
of Blacks versus Whites

Higher dryness scores were observed
on Blacks vs. Whites.

Warrier AG, et al. J Cosmet Sci
1996(47):229-40.11

Influence of age, anatomic
site and race on skin
roughness and scaliness

Slower desquamation on ventral fore-arm in Black
compared to White and East Asian subjects.

Manuskiatti W, et al. Dermatology
1998;196(4):401-7.12
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Black and White patients at multiple anatomical sites.12 Taken
together, the available data support structural and functional
variations in the stratum corneum between populations, but
these vary by anatomic location or methodology, and therefore,
may not be generalizable to the diverse range of populations
with skin of color (Table 1).

studies are insufficient to draw any definitive conclusions on pH
in skin of color.

Skin Barrier: pH
Physiological skin surface pH is acidic (4–6), while the body's
internal pH is neutral to slightly alkaline (~7.4).13-15 Buffer
capacity results from free fatty acids and components of
natural moisturizing factors (NMF) urocanic acid, carbonic
acid, and keratins.14 Skin surface pH influences skin barrier
homeostasis, SC integrity and cohesion, and antimicrobial
defense mechanisms. In inflammatory skin diseases, such as
atopic dermatitis (AD) and acne, skin surface pH is elevated, and
therapeutic measures, alkaline cleansers, and moisturizers may
deteriorate the condition.16 An alkaline skin surface pH leads
to disruptions in the skin's acid mantle and may influence skin
barrier function.

Variations in the prevalence of AD in different racial/ethnic
populations have been reported. Several studies have shown
a higher prevalence of AD in Black children compared to
White children.16-18 Greater severity of AD in Black children
compared to White children was reported in one study after
adjusting the erythema score in the Score Atopic Dermatitis
index (SCORAD).19,20 Prevalence and impact of pruritus have
also been greater in Blacks than White populations.20-22 In a
cross-sectional study of a middle-aged and elderly population,
skin pigmentation (as well as age, female sex, body mass
index, outside temperature, eczema, and chemotherapy) were
significant determinants for both generalized and localized dry
skin. Individuals with Brown-Black skin color were more likely
to have generalized dry skin than the reference group of olive to
light brown skin color.23

Few studies have examined pH in skin of color.13-15 One study
demonstrated decreased pH in Black skin after three tape strips
but not at baseline or after subsequent tape strips.14 In contrast,
a study of South African nursing students showed increased
skin surface pH in Black subjects compared to White subjects.15
Another study revealed no difference in skin surface pH between
Black and White subjects.13 Thus, the data from these three

2. Skin barrier differences between racial/ethnic populations
may contribute to variations in the prevalence and severity
of atopic dermatitis, xerosis, and pruritus.

Causative factors for observed differences in prevalence and
severity of AD, xerosis, and pruritus published in the literature
remain unclear, although the aforementioned skin barrier
differences mentioned above may be contributory. The role of
genetic factors (including those related to barrier structure and
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TABLE 2.

Skin Barrier Differences Between Racial/Ethnic Populations and Variations in Prevalence of Various Conditions
Study Subject

Key Finding

References

London-born black Caribbean
children are at increased risk of AD

Higher prevalence of AD in Black children
compared to White children.

Williams HC, et al. J Am Acad Dermatol
1995;32(2 Pt 1):212-7.16

AD and sensitization to common
aller-gens: a multiethnic,
US population-based study

Higher prevalence of AD and sensitization
in Black children compared to White children.

Fu T et al. Pediatr Dermatol
2014;31(1):21-6.17

Prevalence of AD in different
racial/ethnic populations in the US

Higher prevalence of AD in the US in Black
children compared to White children.

Shaw TE, et al. J Invest Dermatol
2011;131(1):67-73.18

Erythema scores may mask AD in
black children compared to Whites

Greater severity of AD in Black children
compared to White children.

Ben-Gashir MA, et al. Br J Dermatol
2002;147(5):920-5.19

Pruritus in black skin evaluating
molecular characteristics and
clinical features.

Greater impact of pruritus in Blacks vs. Whites.

McColl M, et al. J Nat Med Assn
2020. doi: 10.1016/j.jnma.2020.07.002.20

Racial and gender
differences in pruritus

More pruritus in Blacks vs. Whites.

Whang KA, et al. Medicines (Basel)
2019;6(4).21

Racial disparities in the
impact of chronic pruritus

Greater prevalence and impact of pruritus
in dark skinned individuals vs. Whites.

Shaw FM, et al. J Am Acad Dermatol
2017;77(1):63-9.22

Prevalence and determinants
for xerosis

Higher prevalence of xerosis in dark skin vs. lighter skin.

Mekic S, et al. J Am Acad Dermatol
2019;81(4):963-9 e2.23

SOC biology, structure, function,
and implications for skin disease

Stratum corneum of equal thickness but possibly a greater
number of cell layers in Black skin vs. White skin.
Reported TEWL, conductance, pH variations between
populations comprehensively summarized.

Taylor SC. J Am Acad Dermatol
2002;46 (2 Suppl Understanding):S41-62.23

Atopic dermatitis (AD); United States (US); Skin of color (SOC)
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function)24 and environmental, cultural, and socioeconomic
factors requires further investigation in future studies (Table 2).
3. Racial/ethnic differences affecting the skin barrier include
ethnicity-related variations in ceramide levels and filaggrin
null mutations. Certain alterations in skin barrier lipid
content correlate with increased trans-epidermal water loss
(TEWL) and enhanced barrier permeability.
Filaggrin (filament-aggregating protein) is encoded by the
filaggrin (FLG) gene and is first synthesized as a precursor,
profilaggrin. It is expressed in the SC where it plays a significant
role in barrier function and skin hydration. Loss of function (LOF)
mutations in filaggrin are associated with atopic dermatitis (AD)
and ichthyosis. Specifically, null mutations in FLG have been
associated with epidermal barrier abnormalities, the abnormal
architecture of the lamellar bilayer, and increased transepidermal
water loss. However, the prevalence of LOF mutations in FLG
varies by population, with lower frequencies reported in AD
patients of East Asian and African descent. Two LOF mutations
were initially discovered in the Northern European Caucasian
population with a frequency of 7%–10%.25 In populations with
AD, 27.5% of Caucasian children in the United States, 31.4% of
Han Chinese, 20% of Japanese, and 0.6% to 0.9% of Italians
have been shown to have FLG mutations.26-29 Few studies have
found FLG mutations in individuals of African descent. Early
studies found as little as 0% of patients having an FLG mutation,
with subsequent studies ranging from 1.3% to 3.2%.25,30-32 More
recently, Margolis et al evaluated 370 African Americans with
AD and found FLG mutations in only 8.1% of subjects.26 It is
important to note that the FLG mutations in different ethnic/
racial populations are different mutations in the FLG gene.

A. Alexis, H. Woolery-Lloyd, K. Williams, et al

are nine studies that contradict these findings. Variations in
methodology, including the anatomic site of measurement, may
account for some of the differences observed between studies.
Seven reported no difference in baselineTEWL between the Black
and White subjects 5,13,15,34,39-41 and two reported decreased TEWL
in Black patients.9,11 There has been no difference demonstrated
in TEWL between Hispanic and White skin.33,40 Further research is
required before any conclusions can be made regarding TEWL
in Black skin compared to White skin. Differences in TEWL for
Asian skin have also been studied (vide infra).
Lipid Content and Ceramides
The skin lipids play a particularly significant role in barrier
function and are produced in the lamellar bodies of the
stratum granulosum during keratinocyte differentiation. The
intercellular lamellar lipid membrane is primarily composed of
roughly equimolar concentrations of ceramides, cholesterol,
and free fatty acids, which play a vital role in the physiological
maintenance of SC hydration.The physiologic SC lipids comprise
approximately twenty percent of the volume of the SC and are
composed of ceramides (CERs) (40–50%), cholesterols (25%),
and free fatty acids (10–15%).42,43 Optimal lipid composition is
essential for ideal barrier function within the stratum corneum.
Studies have suggested that there is greater lipid content in
Black SC when compared to White SC.42,43 Controversial findings
have been reported regarding the lipid levels found in the SC
of varying ethnic groups. Although greater overall lipid content
has been reported in Black SC, subsequent studies have shown
that ceramide levels were lowest in Black skin. Sugino et al
found ceramide levels existed in decreasing order in Hispanic
and Asian, White, and Black skin. Ceramide levels were inversely
correlated with TEWL. Additionally, the ceramide levels are
directly correlated with water content of the SC.37 This was again
demonstrated by Hellemans et al, who quantified ceramide
levels using hydrolysis and found the lowest level of lipid in
the SC in Black skin.44 In the largest study of its kind, involving
341 healthy subjects in the U.S., Muizzuddin et al found African
Americans to have significantly fewer ceramides compared to
Caucasian and Asian American subjects.9
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Water Content
Water content in the skin can be measured by capacitance,
conductance, impedance, and resistance; however, few studies
use these methods to compare water content between racial
and ethnic groups.
Seven studies examined Black and White skin, with four of these
studies showing no significant differences.12,13,33,34 One study
showed increased water content in Black skin while another
suggested decreased water content in Black skin.11,35 Another
study showed no statistical difference in skin hydration between
African subjects and White subjects except on the palms, which
demonstrated a greater level of SC hydration in Caucasians.15
The data on water content amongst various ethnic groups
remains contradictory and inconclusive.
Transepidermal Water Loss
Transepidermal water loss (TEWL) is one measure of SC barrier
function. Five studies of TEWL in Black skin indicate that TEWL
is greater in Black skin than White skin.14, 33,36-38 However, there

In a study of 71 healthy student volunteers residing in Denmark,
SC lipid profiles in Asian, Black, and White subjects were
evaluated by high-performance thin-layer chromatography. The
highest ceramide/cholesterol ratio was seen in the Asian group,
while the lowest was seen in Africans. However, no significant
differences were found in the amount of individual ceramide
subgroups.45
Based on the various studies discussed, the data regarding
racial differences in lipid content consistently point to reduced
ceramide levels in Black skin, which has implications for the
presence of xerosis. Abnormalities in ceramide composition
alter the stratum corneum's physiologic properties and
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TABLE 3.
Racial/Ethnic Differences in Filaggrin Null Mutations and Ceramide Levels
Study Subject

Key Finding

References

Prevalence of LOF mutations
in FLG vary by population

Lower frequencies found of LOF in East Asian
and African AD patients vs. Whites.

Palmer CN, et al. Nat Genet
2006;38:441-446.25

LOF mutations in FLG in African
Americans with AD

Low frequencies and different LOF mutations
in FLG found in African Americans with AD.

Margolis DJ, et al. J Allergy Clin Immunol
2012; 130:912–917.

LOF mutations in FLG in
Han Chinese AD patients

LOF mutations in FLG were found to be less frequent.

Zhang H, et al. Allergy
2011;66:420–427.27

FLG mutations in Japanese AD
and ichthyosis vulgaris patients

Specific FLG mutations cause AD and ichthyosis vulgaris.

Nomura T, et al. J Invest Dermatol
2008;128:1436–1441.28

Full sequencing of the FLG
gene in Italian AD patients

Lack of association with AD of detected FLG mutations.

Cascella R, et al. J Invest Dermatol
2011;131:982–984.29

SC lipid levels comparing
different ethnic groups

African Americans had significantly fewer ceramides
compared to Whites and Asian Americans.

Muizzuddin N, et al. J Dermatol Sci.
2010;59(2):123-8. 9

Ceramide level differences
between ethnic groups

Ceramide levels were found in decreasing order
in Hispanic and Asian, White, and Black skin.

Sugino K. J Invest Dermatol
1993;100:587-597.37

Ethnic differences in lipid
content in the SC

Greater lipid content in Black SC when
compared to White SC.

Reinertson RP, et al. J Invest Dermatol
1959;32(1):49-59.42

Histology and physiology
of Black skin

Greater lipid content in Black SC.

La Ruche G, et al. Ann Dermatol Venereol
1992;119(8):567-574.43

SC properties differences
between Black and White skin

Lowest levels of lipids were found in Black skin.

Hellemans l, et al. J Invest Dermatol
2005;124(S4):A62.44

Danish study on differences in ethnic groups in SC lipid content

The Asian showed the highest ceramide/cholesterol
ratio and the Africans living in Denmark
demonstrated the lowest ratio.

Jungersted JM, et al. Br J Dermatol
2010;163(6):1169-1173.45
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hematologic malignancies.

Filaggrin (FLG); Loss of function (LOF); Atopic dermatitis (AD); Stratum corneum (SC)

contribute to barrier dysfunction and disease.

Additional robust studies with well-defined racial/ethnic groups
and phototypes are needed to validate these findings (Table 3).
4. Black patients are disproportionately affected with pruritus
and related conditions such as atopic dermatitis and prurigo
nodularis. Black skin may have several unique structural
properties related to the pathogenesis of pruritus, including
decreased ceramide levels, variations in TEWL, and larger
mast cell granules.
The published literature suggests that Black patients are more
likely to present with pruritus than White patients and are also
more likely to be diagnosed with prurigo nodularis and atopic
dermatitis.46 As mentioned previously, data on TEWL in Black
skin compared to other racial groups is conflicting. However,
data suggesting reduced ceramide content in black skin has
been consistent across studies. Both of these factors (TEWL
and ceramides) may contribute to xerosis, pruritus, and related
conditions. Variations in mast cell composition have also been
demonstrated in Black skin, such as larger mast cell granules
that may be functional.47 Notably, pruritus can be associated
with malignancy, and in Black patients, these underlying
malignancies are more common soft tissue, dermatologic,

With this association, it may
be prudent to consider screening Black patients for underlying
malignancy when presenting with new-onset pruritus later in
life.
48

5. There is a need for robust clinical studies to understand and
quantify ethnic differences in skin properties, including the
complex relationship between skin permeability and other
characteristics.
While racial/ethnic differences in barrier structure and function
have been reported, they are based on a relatively small number
of studies with many conflicting results. Interpretation and
application of these data are limited by small sample sizes,
varying methodologies, heterogeneous definitions of racial/
ethnic groups, and lack of standardization of baseline skincare
regimens.
Additional, more robust studies with clearly defined comparative
populations are needed to better inform optimal skincare
recommendations for the diverse spectrum of populations with
skin of color. Future research should focus on reducing gaps
in our understanding of skin barrier properties across diverse
populations and their implications for skin health and disease.
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6. Diversity of skin properties and cultural perceptions of skin,
such as "ashy skin" in Black populations and sensitive skin in
East Asian populations, should be considered in developing
and selecting skincare products.
In Black populations, dry skin can be culturally stigmatizing.
Xerosis on the background of richly pigmented skin can have a
grey or ashen appearance and is often referred to as "ashy skin"
in the Black community (Figure 1). Although in all ethnicities
dry skin can be present, in Black skin it is more visible and has
greater cultural significance due to its aesthetic appearance.
Daily moisturization is considered a cultural norm in the personal
care practices of Black patients. The frequency and selection of
moisturizing products vary between ethnic populations based
on cultural and environmental factors (Figure 2a and Figure 2b).

FIGURE 1. Xerosis on the leg of a dark-skinned individual. (Photograph
courtesy of Dr Andrew Alexis)

A. Alexis, H. Woolery-Lloyd, K. Williams, et al

stratum corneum or increased sweat gland density.50 However,
another test using a different technique, applying sodium lauryl
sulfate to the skin as an irritant, found that TEWL remained the
same among Japanese and European women.51 Interestingly,
in this study, Japanese women still reported higher intensity
of subjective sensory differences with the application of skin
irritants. Overall, most evidence points to Asian skin having
higher TEWL and skin reactivity/sensitivity.52
All in all, some objective measures support that there may be
some structural differences in Asian skin, leading to a perception
of sensitivity in this population. However, further studies in
larger and better-defined populations in the Asian diaspora are
necessary.
Data about cultural variations in skincare or skin dryness among
South Asian and Hispanic/LatinX populations are currently
lacking.
Different cultural norms on skin cleansing and moisturization are
also important to understand and consider when evaluating skin
barrier differences and making recommendations for skincare
across diverse patient populations.

CONCLUSION
Data on racial/ethnic differences in skin barrier structure and
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Copyare limited but suggest variations in some characteristics
relevant to skincare. While some data are conflicting and have
Penaltiesmethodological
Apply limitations, the body of literature indicates
FIGURE 2A AND 2B. Xerosis on the lower leg of a SOC individual (a)
before skincare and (b) after four weeks of skincare use. Skincare
comprised a ceramide-containing cleanser and moisturizer.
(Photographs are courtesy of Dr Z. Drealos)
(2A)

(2B)

that there are racial/ethnic variations in ceramide content,
stratum corneum structure, filaggrin mutations, and TEWL
(albeit varied by study and methodology). Data on barrier
properties in Hispanic/LatinX and South Asian populations are
notably lacking. Additional, more robust studies with clearly
defined comparative populations are needed to better inform
optimal skincare recommendations for the diverse spectrum of
populations with skin of color.
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Asian skin is often referred to as more "sensitive",49 but
understanding this perception becomes a bit more challenging.
Structural differences do indeed exist that are seeming consistent
across multiple studies, but it should be noted that it is difficult
to draw generalizations across all East Asian populations, which
together encompass a large proportion of the global population.
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ABSTRACT
Background: A combination of optimal injection technique and dermal filler choice is key for improving lip architecture with natural and
long-lasting results.
Objective: To investigate the positioning of Cohesive Polydensified Matrix™ (CPM) hyaluronic acid (HA) fillers after superficial lip
injections and document their tissue integration and effects on lip architecture and shape.
Methods: Eligible patients underwent lip contouring and volumization using a superficial direct tissue action technique. All injections
were performed with CPM-HA lip fillers using a 30G needle and retrograde microthreading. Total injected volume was 0.8-1.2 mL.
High-resolution ultrasound (US) imaging, 3D surface scanning, and Global Aesthetic Improvement Scale (GAIS) assessments were
performed before, and 1, 3 and 6 months post-injection to define the anatomy, positioning, longevity and patient satisfaction.
Results: Sixteen patients were injected (mean age, 33.2 years). US measurements revealed an increased skin–orbicularis oris muscle
distance up to 1 month post-injection after which measurements returned to baseline values. This observation correlated with complete
product integration into the surrounding tissue visualized by US at 3 months. An increased dry mucosa thickness (vermilion body)
remained at 6 months, and GAIS scores revealed 70% of patients continued to experience visible lip improvements. 3D analyses
revealed significantly increased total lip surface area at 3 months with increased Cupid’s bow distance, philtral height, and anterior
upper lip projection.
Conclusion: Superficial injection of CPM-HA fillers offers an effective and safe tool for improving lip architecture and volume. Results
showed homogeneous dermal integration of the product and aesthetic outcomes maintained up to 6 months.
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INTRODUCTION

N

on-surgical cosmetic treatments with short or no
downtime remain popular, particularly those with
the hyaluronic acid (HA) dermal fillers. According
to surveys of the International Society of Aesthetic Plastic
Surgery there is an average yearly growth of 10% in minimally
invasive treatments such as dermal fillers.1 Lip augmentation is
a popular procedure in all age groups. However, this orofacial
area is highly dynamic and requires a meticulous approach
to the choice of HA filler and injection technique. There are
many different HA fillers on the market, each claiming specific
rheological properties based on manufacturing processes such
as crosslinking technology, uniformity, size of the HA particles,
and the HA concentration of the filler which will also determine

the viscoelastic
As a result, an
be provided by
treatment area,
desired result.

properties and therefore the clinical effect.2
individualized approach for each patient can
selecting specific filler characteristics for the
skin structure and quality, and the patient’s

Although rare, serious adverse events can occur with lip
treatments, and choice of product, injection depth and
technique can all play a role in their occurrence. Serious
adverse events include: nodule formation, often as a result of
accumulation of product with muscle activity; inflammatory
product-related responses, such as early- and late-onset
granulomas; or injection technique-related complications, such
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as local infections and intravascular occlusion, which may lead
to skin necrosis.3-4 To minimize the risk of these events and
enhance patient outcomes, this study examined lip anatomy
and architecture in relation to filler product both before and up
to 6 months after superficial injection of two lip fillers from the
Cohesive Polydensified Matrix™ (CPM) HA filler range, which
demonstrate homogeneous tissue integration.6

K. Goldie, D.Voropai, N. Tzaribachev, P. Hilv, et al

FIGURE 1. Identified measured locations of the lip (upper + lower)
illustrated on the lips of a 29-year-old female.

MATERIALS AND METHODS
Patients
Eligible patients were adult men and women (18–55 years of age)
with Fitzpatrick skin Types I–V seeking lip shape improvement
for both upper and lower lips. Excluded patients were those
with a history of any cosmetic treatment in the investigated
area, patients suffering from herpes simplex virus or any other
infectious disease, patients on anticoagulant medication, and
those with auto-inflammatory diseases. They were examined
pre-injection, and at 1 month, 3 months, and 6 months posttreatment. All patients were clearly informed about the benefits,
risks, and side-effects of the treatment prior to enrolment and
gave their written informed consent for participation in all
aspects of this study.
Objective Injection Outcome Assessments
Ultrasound Imaging
Measurements from high-frequency ultrasound images were
obtained before treatment, immediately after treatment, and
at 1, 3, 6 months post-treatment utilizing a 22 MHz linear
transducer (MyLab Omega, Esaote SpA, Genoa, Italy). The
following parameters were assessed:

post-treatment) were calculated. In this way, inter-individual
morphometric variations were eliminated as each patient served
as their own control. Differences in skin surface volume were
computed by the automated algorithm of the Vectra Software
Suite®.
Subjective Outcome Scoring
Improvement in lip shape was assessed by the patient using
the Global Aesthetic Improvement Scale (GAIS) at 1, 3, and
6 months post-treatment. This was achieved by comparing
photographs of the patient before treatment and at each posttreatment visit and determining the degree of improvement
on a scale from 1 (worse appearance than at baseline) to 5
(exceptional improvement).

Do Not Copy
Injection Technique
PenaltiesAllApply
patients received their injections during 4 days in March

- Distance (mm) between skin surface and orbicularis oris
muscle at the level of the vermilion border
- Thickness (mm) of the dry mucosa at the vermilion body (=
mucosa at the volumizing injection site)
- Thickness (mm) of the orbicularis oris muscle at the vermilion
body (= deep to the volumizing injection site)
- Visibility of the product at the vermilion border and at the
vermilion body (= at both the contouring and volumizing
injection sites): visibility yes/no
All ultrasound-based measurements were conducted at six
different lip locations: P1 (paramedian right upper lip); P2 (midline
upper lip); P3 (paramedian left upper lip); P4 (paramedian right
lower lip); P5 (midline lower lip); and P6 (paramedian left lower
lip) (Figure 1).
Three-dimensional (3D) surface scanning
The surface of the lips was scanned using a Vectra H2 camera
system (Canfield Scientific Inc., Fairfield, NJ). 3D images were
aligned to their respective baseline image in each patient,
and the differences between baseline and successive followup visits (immediately after treatment and 1, 3, and 6 months

2019 and were treated according to the central protocol
by two experienced injectors (K.G. & D.V.) using the same
superficial Direct Tissue Action (DTA) injection technique
for both contouring and volumizing. The DTA technique has
been specifically developed to create maximum outcomes by
targeting the appropriate anatomical depth for the desired goal
and allows the natural curves of the lips to be followed. Topical
local anesthesia was applied 30 minutes before the procedure.
Contouring: A linear retrograde threading technique was
performed (0.025 ml per thread) using CPM-Belotero™ Lips
Contour (CPM-HA LC, Merz Pharma, Frankfurt/Main, Germany)
with a 30G ½ inch needle. This technique placed the material
superficially at the vermilion border.
Volumizing: A combination of retrograde linear threading
and serial puncture was applied (0.025 ml per thread) using
Belotero™ Lips Shape (CPM-HA LS, Merz Pharma, Frankfurt/
Main, Germany) with a 30G ½ inch needle (Figure 2). This
technique placed the product superficially in the red portion of
the lip at the level of the wet-dry border.
The total amount of product per patient (upper and lower lip)
ranged between 0.8–1.2 cc, depending on the amount of lip
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FIGURE 2. Schematic drawing of the superficial volumizing lip injection
technique.

K. Goldie, D.Voropai, N. Tzaribachev, P. Hilv, et al

FIGURE 3. Ultrasound images of the lips of a 26-year-old female patient
showing the progress of product integration while maintaining the
shape (a) pre-injection, (b) 1 month, (c) 3 months, (d) 6 months).

contouring and/or reshaping required. No touch-ups were
performed. After the treatment manual molding was performed
if adjustments to the position of the injected product were
required.
Statistical Analysis
Differences in measurements between follow-up visits were
calculated using ANOVA. Analyses were performed using SPSS
Statistics 26 (IBM, Armonk, NY, USA) and differences were
considered statistically significant at a probability level of ≤ 0.05.
Thickness of dry mucosa

mean thickness of the vermilion mucosa overlying
Do Not The
Copy
Study Sample
the volumizing injection site was 0.38±0.4 mm at baseline.
Apply after treatment the thickness increased to 0.57±0.7
This proof-of-concept study evaluated a total of Penalties
16 subjects
Immediately

RESULTS

(15 females / 1 male) with a mean age of 33.2 ± 8.9 years. Ten
patients (62.5%) had Fitzpatrick skin Type II, 4 (25%) had skin
Type III, 1 (6.3%) had skin Type IV, and 1 (6.3%) had skin Type V.
Four patients (25.0%) reported consuming tobacco products on
a regular basis.
Ultrasound Outcomes
General description
No statistically significant difference was observed between
the six different lip locations for all measured ultrasound-based
parameters at any evaluated time point with P>0.177 for all
calculations.
Distance between skin surface and orbicularis oris muscle
The mean distance between skin surface and the muscle
(at the level of the contouring injection site) was 4.63±1.1
mm at baseline, 5.22±1.2 mm (P=0.008) immediately after
treatment, 5.25±1.3 mm (P=0.004) at 1 month, 4.59±1.1 mm
(P=1.00) at 3 months and 4.26±0.8 mm (P=0.282) at 6 months.
These measurements correlated with the product visibility
on ultrasound, which showed the CPM-HA filler was visible
immediately after treatment 100% of patients, and in 7.7% at 1
month post-treatment, but was no longer visible on ultrasound
at 3 or 6 months.

mm (P<0.001) and remained at this depth 1 month after treatment
(0.57 ± 0.07 mm, P<0.001). At 3 months post-treatment the dry
mucosa thickness was still 0.45±0.8 mm (P<0.001), and at 6
months 0.34±0.4 mm (Figure 3).
Thickness of the orbicularis oris muscle
The mean thickness of the orbicularis oris muscle underlying
the volumizing injection site in the lip body did not change
significantly during the study. Values were 1.92±0.4 mm at
baseline, 1.92±0.4 mm (P=1.00) immediately after treatment,
1.93±0.4 mm (P=1.00) at 1 month, 2.05±0.5 mm (P P = 0.515) at 3
months, and 2.00±0.4 mm (P=0.785) at 6 months.
Ultrasound images illustrating the longevity of improvements
in lip shape at 1 month and 6 months post-injection are shown
in Figure 4.
3-Dimensional surface scanning
Three months after the procedure, the total surface area of the
lips had significantly increased compared to baseline by 40.7
(60.3) mm2 (P=0.025). The anterior projection of the upper lip
increased by 0.54 (0.67) mm at 3 months (P=0.010), whereas
change in anterior projection of the lower lip was not statistically
significant (mean change, 0.03 (0.90) mm, P=0.910).
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FIGURE 4. Ultrasound images of the lips of a 43-year-old female showing the longevity of the lip shape 1 month and 6 months post-injection.

FIGURE 5. 2D photographs of 43-year and 26-year-old female patients showing the aesthetic outcome after superficial injection of CPM-HA LC and
CPM-HA LS (a) pre-injection, (b) 1 month, (c) 3 months, (d) 6 months post injection).
(a)

(b)

(c)

(d)
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DISCUSSION
At 3 months, total upper lip volume increased by 0.06 (0.36) cc
and lower lip volume by 0.17 (0.23) cc.
The Cupid’s bow distance increased by 0.49 (0.37) mm and the
philtral height by 0.06 (0.73) mm at 3 months. The nasolabial
angle significantly decreased by 1.79 (3.12) degrees (P=0.05).
Global Aesthetic Improvement Scale (GAIS)
All patients considered their appearance improved by at least
one point 1 month after treatment. At the 3-month followup visit, 31% of patients graded themselves as a marked
improvement (GAIS score 2), 62% as an obvious improvement
(score 3), and 7% as no change (score 4). At the 6 months followup, 20% considered they still had a marked improvement (score
2), 50% an obvious improvement (score 3), and 30% no change
(score 4). Figure 5 illustrates aesthetic outcomes in two patients
up to 6 months post-injection.

The present study was designed to illustrate the efficacy of a
superficial injection technique for lip beautification, where the
primary focus was architectural restructuring and a secondary
focus lip volumizing. Using the DTA technique, which places
product directly under the tissue plane it is required to act on,
multiple superficial linear CPM-HA LC microthreads of 0.025 ml
were first injected under the dry mucosa, following the curvature
of the lip tubercles and vermilion border. Age-associated
skeletal and muscle changes often result in an increased lip
length, which leads to a repositioning of existing lip volume,
but not necessarily loss of lip volume per se.7 The aim is to
re-sculpt the “J”-shape of the muscle, which is lost in mature
women due to atrophy of the orbicularis oris muscle, resulting
in an elongation of the prolabium.8 By injecting a matrix of filler
threads in the superficial layer while following the natural curves
of the lips, the Glogau-Klein point (the curved border where
the red vermilion turns into skin) can be enhanced to recreate
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lip architecture, thereby establishing a more youthful lip shape.
This architectural restructuring of the lip was complemented by
volumizing with superficial placement of CPM-HA LS at the level
of the wet-dry border using a combination of retrograde linear
threading and serial puncture techniques.
Three-dimensional analysis revealed an increase of the Cupid’s
bow distance by 0.49 (0.37) mm at 3 months, as well as an
increase in the anterior lip projection. The increased Cupid’s bow
distance gave rise to a shorter prolabium, and, consequently, a
decrease in the nasolabial angle of 1.79 (3.12) degrees. These
three findings illustrate the importance of targeting the correct
anatomical layer for restructuring lip shape and recreating
a more youthful and fuller looking lip with increased anterior
projection.
A number of methods including magnetic resonance imaging,
electron microscopy and high frequency ultrasound have been
used to determine the distribution of HA fillers in vivo.9,10 High
frequency ultrasound is a simple non-invasive approach that
can be used to visualize distribution of product after injection
and the specific dermal changes taking place. The lips are a
highly dynamic and vascularized area.11-13 Choice of an injection
technique and dermal filler with the appropriate rheological
properties, such as high cohesivity and homogeneous
tissue integration, is therefore of great importance to ensure
satisfactory and long-lasting aesthetic outcomes. The products
used in this study were not visible on the ultrasound imaging
from 1 month after treatment independent of the injection
location or the technique applied (contouring or volumizing).
This may be explained by the homogenous distribution and
tissue integration of the CPM fillers.6 The lack of product
visibility on ultrasound from 1 month onwards correlated
with measurements of the distance between skin surface and
the orbicularis oris muscle. Immediately after treatment, this
distance had increased to 5.22 ± 1.2 mm from a baseline level of
4.63 ± 1.1 mm. The distance remained increased at 1 month 5.25
± 1.3 mm, before returning to values similar to baseline at 3 and
6 months after the treatment (4.59 ± 1.1 mm and 4.26 ± 0.8 mm,
respectively). Although the products were no longer visible on
ultrasound, 3D surface scanning continued to show a significant
increase in total surface area of the lips at 3 months. In addition,
the visible aesthetic improvement was reflected in the patient
GAIS scores, with 93% reporting an improvement at 3 months
and 70% at 6 months.

K. Goldie, D.Voropai, N. Tzaribachev, P. Hilv, et al

technique, in which enough distance is maintained from the
orbicularis oris muscle and the labial vessels. By using this
specific superficial injection technique directly under the skin,
severe complications such as inadvertent intravascular injection
can be avoided. A recent study by Cotofana et al concluded
that in 94.7 % of the studied individuals the labial arteries were
located in the submucosal layer at a mean depth of 5.6 mm
for the superior labial artery and 5.2 mm for the inferior labial
artery.14
Ultrasound evaluation revealed a lower echogenicity of the dry
mucosa. Increased mucosal thickness combined with lower
echogenicity is an interesting finding and could indicate that
the longevity of the cosmetic improvement is achieved by a
hydration and collagen stimulating effect induced by the HA
material.15-18 A previous study by Qiao et al identified injected HA
materials as well-demarcated, homogeneous, hypoechogenic or
non-echogenic areas in the dermis.15 With the use of ultrasound
investigation, they determined that when treating the nasolabial
folds, dermal thickness was increased as a result of the space
occupied by the HA filler and its collagen inducing effects.15
Several studies have reported that mechanical stretching of
the dermis after injection of cross-linked HA filler, can lead to
stretching and activation of dermal fibroblasts and consequently
stimulation of collagen production.17,18

study used CPM-HA LC and CPM-HA LS, two HA fillers
Do Not This
Copy
specifically formulated for the lips, to determine the physiological
Penaltieschanges
Apply
after specific superficial tissue placement directly under

As a result of the superficial injection technique used in this
study, the thickness of the orbicularis oris muscle did not
change significantly throughout the observational period (all
values with P>0.515). In contrast, the dry mucosa overlying the
site of injections did increase in thickness significantly and this
was maintained throughout the follow-up period. These findings
attest to the safety of the superficial volumizing injection

6

the dry mucosa. Traditional deep bolus lip injection techniques
achieve their effect by expansion of the tissues, which can lead
to unnatural results. Furthermore, the anatomical curvature of
the lip is not respected, and more product is needed to create
the required projection due to deeper deposit. Superficial
injection offers several advantages over the classic approach.
The architectural restructuring and contouring re-establish lip
shape and restores existing lip volume to its previous position.
The superficial depth allows smaller volumes of product to be
injected in the tissue plane adjacent to where the results are
required. For optimal results, the choice of filler is important and
should demonstrate high cohesivity with good tissue integration
properties to avoid product visibility and the Tyndall effect. The
superficial plane also offers advantages in terms of safety as in
most patients the labial arteries run deeper, making this plane
safe even when injecting with a needle.
This proof-of-concept study was limited by its small sample size.
Nevertheless, it revealed the importance of targeting the correct
anatomical layer for restructuring lip shape. A strength of the
study was the follow-up of the injection process with ultrasound
imaging, up to 6 months post-procedure. This allowed the
visibility and behavior of the product within the labial soft tissue
to be investigated, and aesthetic outcomes analyzed in three-
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dimensions. Further studies are now warranted in larger cohorts
to confirm these findings.

K. Goldie, D.Voropai, N. Tzaribachev, P. Hilv, et al

16.
17.

CONCLUSION
This study redefines current lip augmentation techniques by
demonstrating that superficial injection of highly cohesive
CPM-HA fillers with good tissue integration directly under the
dry mucosa can be used safely to provide aesthetically pleasing
and long-lasting changes in lip shape and perioral aesthetic
dimensions. Visualization with high-resolution ultrasound
revealed homogeneous dermal integration. Volume increases
were still visible 6 months post-treatment and were associated
with high patient satisfaction.

18.

and diffusion pattern of hyaluronic acid in nasolabial folds correction through
high-frequency ultrasound. Plast Reconstr Surg. 2019;144(2)):189e-196e.
Savoia A, Landi S, Baldi A. A new minimally invasive mesotherapy technique
for facial rejuvenation. Dermatol Ther (Heidelb.) 2013;3:83–93.
Wang F, Garza L, Kang S, et al. In vivo stimulation of de novo collagen
production caused by cross-linked hyaluronic acid dermal filler injections in
photodamaged human skin. Arch Dermatol. 2007;143:155-163.
Turlier V, Delalleau A, Casas C, et al. Association between collagen production
and mechanical stretching in dermal extracellular matrix: in vivo effect of
cross-linked hyaluronic acid filler. A randomised, placebo-controlled study.
J Dermatol Sci. 2013;69(3):187-194.

AUTHOR CORRESPONDENCE
Daria Voropai MD DS
E-mail:................……............................. daria@dariavoropai.com

DISCLOSURES
K.G. and D.V. are speakers and provide consulting services for
Merz Pharma. The other authors have no relevant disclosures in
relation to the methods applied or results presented.
Funding: The study received financial support for planning,
conducting and manuscript writing by Merz Pharmaceuticals,
GmbH under the grant number: 21032019

REFERENCES
1.

2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.
13.
14.
15.

International Society of Aesthetic Plastic Surgery (ISAPS). ISAPS international
survey on aesthetic/cosmetic procedures performed in 2018. Available from:
https://www.isaps.org/wp-content/uploads/2020/10/ISAPS-Global-SurveyResults-2018-1.pdf. Accessed 27 Oct 2020.
Heitmiller K, Ring C, Saedi N. Rheologic properties of soft tissue fillers
and implications for clinical use. J Cosmet Dermatol. 2020; doi: 10.1111/
jocd.13487. Epub ahead of print.
Vanaman M, Fabi SG, Carruthers J. Complications in the cosmetic
dermatology patient: a review and our experience (Part 1). Dermatol Surg.
2016;42(1):1-11.
Artzi O, Loizides C, Verner I, Landau M. Resistant and recurrent late reaction
to hyaluronic acid-based gel. Dermatol Surg. 2016;42(1):31-37.
Schelke LW, Decates TS, Velthuis PJ. Ultrasound to improve the safety of
hyaluronic acid filler treatments. J Cosmet Dermatol. 2018;17:1019– 1024.
Tran C, Carraux P, Micheels P, Kaya G, Salomon D. In vivo bio-integration of
three hyaluronic acid fillers in human skin: a histological study. Dermatology.
2014;228(1):47–54
Ramaut L, Tonnard P, Verpaele A, Verstraete K, Blondeel P. Aging of the
upper lip: part I: a retrospective analysis of metric changes in soft tissue
on magnetic resonance imaging. Plast Reconstr Surg. 2019;143(2):440-446.
Iblher N, Kloepper J, Penna V, Bartholomae JP, Stark GB. Changes in the
aging upper lip--a photomorphometric and MRI-based study (on a quest
to find the right rejuvenation approach. J Plast Reconstr Aesthet Surg.
2008;61(10):1170-1176.
Josse G, Haftek M, Gensanne D, et al. Follow up study of dermal hyaluronic
acid injection by high frequency ultrasound and magnetic resonance
imaging. J Dermatol Sci. 2010;57:214–216.
Goh AS, Kohn JC, Rootman DB, et al. Hyaluronic acid gel distribution pattern
in periocular area with high-resolution ultrasound imaging. Aesthet Surg J.
2014;34:510–515.
Tansatit T, Apinuntrum P, Phetudom T. A typical pattern of the labial arteries
with implication for lip augmentation with injectable fillers. Aesthetic Plast
Surg. 2014;38(6):1083-1089.
Cotofana S, Pretterklieber B, Lucius R, et al. Distribution pattern of the
superior and inferior labial arteries: impact for safe upper and lower lip
augmentation procedures. Plast Reconstr Surg. 2017;139(5):1075-1082.
Kim HJ. Clinical anatomy of the face for filler and botulinum toxin injection.
Singapore: Springer; 2016.
Cotofana S, Alfertshofer M, Schenck TL, et al. Anatomy of the superior and
inferior labial arteries revised: an ultrasound investigation and implication for
lip volumization. Aesthet Surg J. 2020;sjaa137.
Qiao J, Qian-Nan J, Hong-Zhong J, et al. Long-term follow-up of longevity

Do Not Copy
Penalties Apply

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

SKYRIZI IS NOW AVAILABLE AS A SINGLE 150 mg INJECTION
For adults with moderate to severe plaque psoriasis

1 INJECTION
4 TIMES A YEAR

1

After Week 0 and 4 Injections
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SKYRIZI is the only 4-dose-a-year biologic
in psoriasis that offers a single-dose pen 1
Same SKYRIZI you know and trust,
now in a single 150 mg/mL injection 1*
Consistent efficacy and safety profile1-2
In-office or at-home administration
after proper training 1
SKYRIZI is also available in a 150 mg/mL prefilled syringe
* Bioequivalence was demonstrated bet ween a single 150 mg/mL injection and
t wo 75 mg/0.8 3 mL injections in a prefilled syringe. Bioequivalence was also
demonstrated bet ween 150 mg/mL prefilled syringe and prefilled pen. 3

ADMINISTRATION INSTRUCTIONS 1
SKYRIZI is intended for use under the guidance and supervision of a healthcare professional. Patients may self-inject
SKYRIZI after training in subcutaneous injection technique. Provide proper training to patients and/or caregivers on the
subcutaneous injection technique of SKYRIZI according to the Instructions for Use.

Do Not Copy
Penalties Apply

INDICATION 1
SKYRIZI is indicated for the treatment of moderate to severe plaque psoriasis in adults who are candidates for systemic therapy
or phototherapy.

IMPORTANT SAFET Y INFORMATION 1
Infection
• SKYRIZI® (risankizumab-rzaa) may increase the risk of
infection. Do not initiate treatment with SKYRIZI in patients
with a clinically important active infection until it resolves or
is adequately treated.
• In patients with a chronic infection or a history of recurrent
infection, consider the risks and benefi ts prior to prescribing
SKYRIZI. Instruct patients to seek medical advice if signs or
symptoms of clinically important infection occur. If a patient
develops such an infection or is not responding to standard
therapy, closely monitor and discontinue SKYRIZI until the
infection resolves.
Pre-Treatment Evaluation for Tuberculosis (TB)
• Prior to initiating treatment with SKYRIZI, evaluate for TB
infection and consider treatment in patients with latent or
active TB for whom an adequate course of treatment cannot

be confirmed. Monitor patients for signs and symptoms
of active TB during and after SKYRIZI treatment. Do not
administer SKYRIZI to patients with active TB.
Administration of Vaccines
• Avoid use of live vaccines in patients treated with SKYRIZI.
Medications that interact with the immune system may
increase the risk of infection following administration of
live vaccines. Prior to initiating SKYRIZI, complete all age
appropriate vaccinations according to current immunization
guidelines.
Adverse Reactions
• Most common (≥1%) adverse reactions associated with
SKYRIZI include upper respiratory infections, headache,
fatigue, injection site reactions, and tinea infections.
SKYRIZI is available in a 150 mg/mL prefilled syringe and pen.

Please see the Brief Summary of the Full Prescribing Information on the following page.
References: 1. SKYRIZI [package insert]. North Chicago, IL: AbbVie Inc. 2. Data on file, ABVRRTI71470. AbbVie Inc. 3. Lon HK, Cheng L, Nudurupati S, et al. Pharmacokinetic
comparability of risankizumab formulations in prefi lled syringe and auto-injector for subcutaneous injection. Clin Ther. 2021;43(3):629-636. doi:10.1016/j.clinthera.2021.01.009
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SKYRIZI (sky-RIZZ-ee) (risankizumab-rzaa) injection, for subcutaneous use
®

INDICATIONS AND USAGE
SKYRIZI® is indicated for the treatment of moderate-to-severe plaque
psoriasis in adults who are candidates for systemic therapy or phototherapy.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infections
SKYRIZI may increase the risk of infections. In clinical studies, infections
occurred in 22.1% of the SKYRIZI group compared to 14.7% of the placebo
group through 16 weeks of treatment. Upper respiratory tract infections and
tinea infections occurred more frequently in the SKYRIZI group than in the
placebo group. Subjects with known chronic or acute infections were not
enrolled in clinical studies [see Adverse Reactions].
The rate of serious infections for the SKYRIZI group and the placebo group
was ≤ 0.4%. Treatment with SKYRIZI should not be initiated in patients with
any clinically important active infection until the infection resolves or is
adequately treated.
In patients with a chronic infection or a history of recurrent infection,
consider the risks and benefits prior to prescribing SKYRIZI. Instruct patients
to seek medical advice if signs or symptoms of clinically important infection
occur. If a patient develops such an infection or is not responding to
standard therapy, monitor the patient closely and do not administer SKYRIZI
until the infection resolves.
Tuberculosis
Evaluate patients for tuberculosis (TB) infection prior to initiating
treatment with SKYRIZI. Across the Phase 3 psoriasis clinical studies,
of the 72 subjects with latent TB who were concurrently treated with
SKYRIZI and appropriate TB prophylaxis during the studies, none
developed active TB during the mean follow-up of 61 weeks on SKYRIZI.
Two subjects taking isoniazid for treatment of latent TB discontinued
treatment due to liver injury. Of the 31 subjects from the IMMHANCE
study with latent TB who did not receive prophylaxis during the study,
none developed active TB during the mean follow-up of 55 weeks on
SKYRIZI. Consider anti-TB therapy prior to initiating SKYRIZI in patients
with a past history of latent or active TB in whom an adequate course of
treatment cannot be confirmed. Monitor patients for signs and symptoms
of active TB during and after SKYRIZI treatment. Do not administer
SKYRIZI to patients with active TB.
Administration of Vaccines
Avoid use of live vaccines in patients treated with SKYRIZI. Medications
that interact with the immune system may increase the risk of infection
following administration of live vaccines. Prior to initiating therapy with
SKYRIZI, complete all age-appropriate vaccinations according to current
immunization guidelines. No data are available on the response to live or
inactive vaccines.
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other
sections of labeling:
• Infections [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse drug 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.
A total of 2234 subjects were treated with SKYRIZI in clinical development
trials in plaque psoriasis. Of these, 1208 subjects with psoriasis were
exposed to SKYRIZI for at least one year.
Data from placebo- and active-controlled trials were pooled to evaluate the
safety of SKYRIZI for up to 16 weeks. In total, 1306 subjects were evaluated
in the SKYRIZI 150 mg group.
Table 1 summarizes the adverse drug reactions that occurred at a rate of at
least 1% and at a higher rate in the SKYRIZI group than the placebo group
during the 16-week controlled period of pooled clinical trials.
Table 1. Adverse Drug Reactions Occurring in ≥ 1% of Subjects on
SKYRIZI through Week 16
Adverse Drug Reactions
Upper respiratory infectionsa

SKYRIZI
N = 1306
n (%)

Placebo
N = 300
n (%)

170 (13.0)

29 (9.7)

Headacheb

46 (3.5)

6 (2.0)

Fatiguec

33 (2.5)

3 (1.0)

Injection site reactionsd

19 (1.5)

3 (1.0)

Tinea infectionse

15 (1.1)

1 (0.3)

a

Includes: respiratory tract infection (viral, bacterial or unspecified),
sinusitis (including acute), rhinitis, nasopharyngitis, pharyngitis (including
viral), tonsillitis
b Includes: headache, tension headache, sinus headache, cervicogenic
headache
c Includes: fatigue, asthenia
d Includes: injection site bruising, erythema, extravasation, hematoma,
hemorrhage, infection, inflammation, irritation, pain, pruritus, reaction,
swelling, warmth
e Includes: tinea pedis, tinea cruris, body tinea, tinea versicolor, tinea
manuum, tinea infection, onychomycosis
Adverse drug reactions that occurred in < 1% but > 0.1% of subjects in the
SKYRIZI group and at a higher rate than in the placebo group through Week
16 were folliculitis and urticaria.
Specific Adverse Drug Reactions
Infections
In the first 16 weeks, infections occurred in 22.1% of the SKYRIZI
group (90.8 events per 100 subject-years) compared to 14.7% of the
placebo group (56.5 events per 100 subject-years) and did not lead to
discontinuation of SKYRIZI. The rates of serious infections for the SKYRIZI
group and the placebo group were ≤0.4%. Serious infections in the
SKYRIZI group included cellulitis, osteomyelitis, sepsis, and herpes zoster.
In ULTIMMA-1 and ULTIMMA-2, through Week 52, the rate of infections

20067753-R2 Skyrizi PB-7.625 x 10.5 (1).indd 1

(73.9 events per 100 subject-years) was similar to the rate observed
during the first 16 weeks of treatment.
Safety Through Week 52
Through Week 52, no new adverse reactions were identified, and the rates
of the adverse reactions were similar to those observed during the first 16
weeks of treatment. During this period, serious infections that led to study
discontinuation included pneumonia.
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
products, including other risankizumab products, may be misleading.
By Week 52, approximately 24% (263/1079) of subjects treated with SKYRIZI
at the recommended dose developed antibodies to risankizumab-rzaa. Of
the subjects who developed antibodies to risankizumab-rzaa, approximately
57% (14% of all subjects treated with SKYRIZI) had antibodies that were
classified as neutralizing. Higher antibody titers in approximately 1% of
subjects treated with SKYRIZI were associated with lower risankizumab-rzaa
concentrations and reduced clinical response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Exposure Registry
There is a pregnancy exposure registry that monitors outcomes in women
with plaque psoriasis who become pregnant while treated with SKYRIZI.
Patients should be encouraged to enroll by calling 1-877-302-2161.
Risk Summary
Limited available data with SKYRIZI use in pregnant women are insufficient
to evaluate a drug associated risk of major birth defects, miscarriage,
or adverse maternal or fetal outcome. Human IgG is known to cross the
placental barrier; therefore, SKYRIZI may be transmitted from the mother to
the developing fetus.
In an enhanced pre- and post-natal developmental toxicity study, pregnant
cynomolgus monkeys were administered subcutaneous doses of 5 and
50 mg/kg risankizumab-rzaa once weekly during the period of
organogenesis up to parturition. At the 50 mg/kg dose [20 times the
maximum recommended human dose (MRHD); 2.5 mg/kg based on
administration of a 150 mg dose to a 60 kg individual], increased fetal/
infant loss was noted in pregnant monkeys (see Data). No risankizumabrzaa-related effects on functional or immunological development were
observed in infant monkeys from birth through 6 months of age. The clinical
significance of these findings for humans is unknown.
All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. The background risk of major birth defects and
miscarriage for the indicated population is unknown. In the U.S. general
population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to
20%, respectively.
Data
Animal Data
An enhanced pre- and post-natal developmental toxicity study was
conducted in cynomolgus monkeys. Pregnant cynomolgus monkeys
were administered weekly subcutaneous doses of risankizumab-rzaa of
5 or 50 mg/kg from gestation day 20 to parturition and the cynomolgus
monkeys (mother and infants) were monitored for 6 months after
delivery. No maternal toxicity was noted in this study. There were no
treatment-related effects on growth and development, malformations,
developmental immunotoxicology or neurobehavioral development.
However, a dose-dependent increase in fetal/infant loss was noted in the
risankizumab-rzaa-treated groups (32% and 43% in the 5 mg/kg and
50 mg/kg groups, respectively) compared to the vehicle control group
(19%). The increased fetal/infant loss in the 50 mg/kg group was
considered to be related to risankizumab-rzaa treatment. The no observed
adverse effect level (NOAEL) for maternal toxicity was identified as
50 mg/kg (20 times the MRHD, based on mg/kg comparison) and the
NOAEL for developmental toxicity was identified as 5 mg/kg (2 times
the MRHD, based on mg/kg comparison). In the infants, mean serum
concentrations increased in a dose-dependent manner and were
approximately 17-86% of the respective maternal concentrations.
Following delivery, most adult female cynomolgus monkeys and all infants
from the risankizumab-rzaa-treated groups had measurable serum
concentrations of risankizumab-rzaa up to 91 days postpartum. Serum
concentrations were below detectable levels at 180 days postpartum.
Lactation
Risk Summary
There are no data on the presence of risankizumab-rzaa in human milk, the
effects on the breastfed infant, or the effects on milk production. Maternal
IgG is known to be present in human milk. The developmental and health
benefits of breastfeeding should be considered along with the mother’s
clinical need for SKYRIZI and any potential adverse effects on the breastfed
infant from SKYRIZI or from the underlying maternal condition.
Pediatric Use
The safety and efficacy of SKYRIZI in pediatric patients less than 18 years of
age have not yet been established.
Geriatric Use
Of the 2234 subjects with plaque psoriasis exposed to SKYRIZI, 243 subjects
were 65 years or older and 24 subjects were 75 years or older. No overall
differences in risankizumab-rzaa exposure, safety or effectiveness were
observed between older and younger subjects who received SKYRIZI.
However, the number of subjects aged 65 years and older was not sufficient
to determine whether they respond differently from younger subjects.
OVERDOSAGE
In the event of overdosage, monitor the patient for any signs or symptoms
of adverse reactions and administer appropriate symptomatic treatment
immediately.
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PROFESSIONAL BRIEF SUMMARY
CONSULT PACKAGE INSERT FOR
FULL PRESCRIBING INFORMATION
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity and mutagenicity studies have not been conducted with
SKYRIZI.
No effects on male fertility parameters were observed in sexually mature
male cynomolgus monkeys subcutaneously treated with 50 mg/kg
risankizumab-rzaa (at 20 times the clinical exposure at the MRHD, based on
mg/kg comparison) once weekly for 26 weeks.
PATIENT COUNSELING INFORMATION
Advise the patient and/or caregiver to read the FDA-approved patient
labeling (Medication Guide and Instructions for Use).
Infections
Inform patients that SKYRIZI may lower the ability of their immune system
to fight infections. Instruct patients of the importance of communicating
any history of infections to the healthcare provider and contacting their
healthcare provider if they develop any symptoms of an infection
[see Warnings and Precautions].
Administration of Vaccines
Advise patients that vaccination with live vaccines is not recommended
during SKYRIZI treatment and immediately prior to or after SKYRIZI
treatment. Medications that interact with the immune system may increase
the risk of infection following administration of live vaccines. Instruct
patients to inform the healthcare practitioner that they are taking SKYRIZI
prior to a potential vaccination [see Warnings and Precautions].
Administration Instruction
Instruct patients or caregivers to perform the first self-injected dose under
the supervision and guidance of a qualified healthcare professional for
training in preparation and administration of SKYRIZI, including choosing
anatomical sites for administration, and proper subcutaneous injection
technique.
If using SKYRIZI 75 mg/0.83 mL, instruct patients or caregivers to administer
two 75 mg single-dose syringes to achieve the full 150 mg dose of SKYRIZI.
Instruct patients or caregivers in the technique of pen or syringe disposal.
Pregnancy
Advise patients that there is a pregnancy registry that monitors pregnancy
outcomes in women with plaque psoriasis exposed to SKYRIZI during
pregnancy and patients can call 1-877-302-2161 [see Use in Specific
Populations].
Manufactured by:
AbbVie Inc.
North Chicago, IL 60064, USA
US License Number 1889
SKYRIZI® is a registered trademark of AbbVie Biotechnology Ltd.
© 2019-2021 AbbVie Inc.
Ref: 20067753-R2 Revised: April, 2021
LAB-4850 MASTER
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A Randomized, Comparator-Controlled Study of HARC
for Cheek Augmentation and Correction of Midface
Contour Deficiencies
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ABSTRACT
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Background: HARC is a soft and flexible hyaluronic acid filler containing lidocaine, manufactured using XpresHAn® technology, restoring
natural-looking volume and soft contours.
Objectives: To evaluate safety and effectiveness of HARC for cheek augmentation and correction of midface contour deficiencies
compared to a control product HAJV (hereafter referred to as Control). Primary objective was to demonstrate non-inferiority of HARC
compared to the Control, by blinded evaluation of change from baseline in midface fullness 12 weeks after last injection, using a 4 grade
midface volume scale (MMVS).
Materials and Methods: Subjects over the age of 21 with loss of fullness in the midface area (MMVS score 2, 3, or 4) were randomized
2:1 to treatment with HARC (n=142) or Control (n=68). Optional touch-up was allowed after 4 weeks. Study assessments included
MMVS, aesthetic improvement, subject satisfaction, and safety. Subjects were followed for 48 weeks.
Results: Overall, most subjects were female (89%) and mean age was 53 years (range 24-80). Total mean volume injected was 4.3 mL
for HARC and 4.9 mL for Control. Primary objective was met; mean change from baseline in MMVS score at week 12: -1.4 (HARC), -1.3
(Control), 95% CI: -0.22, 0.06. HARC effectiveness was supported by a high degree of aesthetic improvement and subject satisfaction
throughout 48 weeks. Related adverse events were generally mild and transient.
Conclusions: HARC was well tolerated and non-inferior to Control for correction of midface fullness at 12 weeks after last injection.
Aesthetic improvement and subject satisfaction were high and lasted through week 48.
J Drugs Dermatol. 2021;20(9):949-956. doi:10.36849/JDD.6191

INTRODUCTION

V

olume loss resulting in descent of midfacial soft
tissues is a main factor for facial age-related changes.
Dermal fillers are frequently used to address such
losses by replenishing midface volume.1,2 The Restylane® range
of products are each designed to have optimal gel properties
for their indication, by varying the degree of firmness (G’)

and flexibility (xStrain) for specific patient needs.3 Restylane
Contour (hereafter HARC) is a soft and flexible lidocainecontaining gel with high lifting capacity. It is manufactured
using the XpresHAn® technology (OBT™ in the EU) that creates
smooth gels with features that are characterized by varying
degrees of cross-linking, which allows for volume and tissue
integration, restoring natural expressions in dynamic areas and
soft contours.4-7
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HARC was first approved in the EU in 2009, where it is registered
as Restylane Volyme. Depending on the area to be treated and
the tissue support, HARC is designed for deep injections into the
supraperiosteal zone or subcutis to augment the volume of facial
tissues.8 It is intended to be used for correction of facial volume
and is an optimal gel for restoring a soft contour and natural
looking volume. This gel has previously been investigated for
full-face correction of volume loss in an open-label study with
18 months follow-up9 and also in another open-label study to
assess performance and tolerance of the product in patients
with cheek volume loss.10
The purpose of this study was to evaluate effectiveness
and safety of treatment with HARC for cheek augmentation
and correction of midface contour deficiencies compared
to a comparator product (Juvéderm Voluma XC), hereafter
referred to as Control. Also, the choice of needle or cannula for
midface injections depends on the physician’s experience and
preference, and in order to investigate both options, a second
study group was included to assess HARC when used with a
small blunt-tip cannula or a needle.

MATERIALS AND METHODS
Subjects and Treatment
This was a randomized, evaluator-blinded, parallel-group,
comparator-controlled, multi-center study (NCT03700047).
Group A subjects were randomized 2:1 to treatment with HARC
or Control, with all treatments administered using the co-packed
27G needle. Group B subjects were treated with HARC using a
randomized split-face design (1:1 right:left) where one cheek was
treated using a small blunt tip cannula and the other cheek using
the co-packed 27G needle. Eligible subjects were over the age of
21 and had mild to substantial loss of midface fullness (Medicis
Midface Volume Scale [MMVS] score 2-4)11 on each side of the
face. Each cheek in a single subject could differ 1 grade on the
MMVS. At least 15% of the subjects were to have a Fitzpatrick
Skin Type (FST) IV–VI, with at least 10% having FST V–VI.
Subjects provided a written informed consent for participation
in the study. Main exclusion criteria included known or previous
allergies/hypersensitivity to injectable hyaluronic acid (HA)
gel, gram-positive bacterial proteins or lidocaine. Subjects
were treated according to their randomization with a sufficient
amount to achieve optimal correction of the midface defined as
at least 1-grade improvement from baseline on the MMVS, and
the best correction that could be achieved according to treating
investigator and subject. Touch-up was allowed after 4 weeks if
determined as necessary. The volume was recommended not to
exceed 6 mL per treatment session (maximum total injection
volume including touch-up: 12 mL). Study product was injected
into the midface at the supraperiosteal to subcutaneous layer
inferior to the maxillary prominence, superior to the plane of
nasal alae, including the area from the lateral canthus to the
medial canthus and lateral to the nose on the subject’s right and
left sides.

D. Jones, L. Baumann, A. Moradi, S. Shridharani, et al

Study Assessments
Primary study objective was to demonstrate non-inferiority
of HARC versus the Control in cheek augmentation. Blinded
evaluators used the MMVS to compare change from baseline
in midface fullness at 12 weeks after the last injection. Other
assessments included 1) effectiveness of HARC in cheek
augmentation, based on blinded evaluation of MMVS responder
rate (at least 1-grade improvement on both sides of the face);
2) aesthetic improvement of overall appearance based on the
Global Aesthetic Improvement Scale (GAIS) defined as at least
improved, determined by subject and treating investigator
separately; 3) subject satisfaction using the FACE-Q™
Satisfaction with Outcome and FACE-Q Satisfaction with Cheeks
questionnaires, from which the overall Rasch transformed score
was determined; 4) change from baseline in cheek volume
using digital 3D photography and 5) improvement in cheek
augmentation determined by an independent photographic
reviewer using random, blinded pairings of baseline and
post-treatment photographs. Safety assessments included
adverse events collected throughout the study, and pre-defined
symptoms including bruising, redness, tenderness, swelling,
pain, and itching recorded in a subject diary for 4 weeks following
each injection. Follow-up visits to the clinic were made 12, 24,
36, and 48 weeks since last injection.
Statistical Analyses

Do Not Statistical
Copy analyses were performed using the SAS system
version 9.4. All effectiveness variables were analyzed based on
PenaltiestheApply
Intention-to-Treat (ITT) population (all subjects who were
®

randomized), and the basis for safety analyses was the safety
population (all subjects who were injected at least once). For
Group A, the primary effectiveness analysis of change from
baseline in MMVS at week 12 was a test of non-inferiority of
HARRC to Control. Difference (across sides) between treatments
means (Control – HARC), and the corresponding 2-sided 95%
confidence interval (CI) were calculated and used for assessing
non-inferiority, which was demonstrated if the upper limit of the
CI was below the pre-determined margin of 0.5. For Group B,
the primary effectiveness analysis was a test of non-inferiority
of HARC using cannula to needle. The change from baseline
in MMVS for the treatment using cannula and needle was
analyzed by calculating the two-sided 95% CI around the mean
paired difference (cannula – needle) at week 12. Noninferiority
was established if the upper limit of the CI was below the
non-inferiority margin of 0.5 units. Robustness of the results
of Group A and Group B primary endpoints was investigated
across FST skin type. Other endpoints for effectiveness
(MMVS responders, GAIS, subject satisfaction, independent
photographic review, and cheek volume from 3D photography)
were analyzed descriptively. Safety endpoints for Group A and
Group B were analyzed descriptively and presented separately.
Group B results were summarized separately for the needle and
cannula sides of the face.
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RESULTS
Demographics and Treatment
In Group A, 142 subjects were randomized to HARC and 68 to
Control. A total of 60 subjects were included in Group B (splitface treatment with HARC). The FST enrollment goal of the study
was met. Baseline demographics in Group A and Group B were
similar; mean age was 53 and 52 years, respectively, and the
majority of subjects were female (89% in Group A and 92% in
Group B (Table 1). A majority of all subjects in Group A (5761%) and Group B (52-57%) had MMVS score 3, ie moderate
loss of midface fullness at baseline (Table 1). For Group A,
total mean volume injected for initial and touch-up treatment

D. Jones, L. Baumann, A. Moradi, S. Shridharani, et al

was statistically less for HARC than Control (4.3 mL and 4.9 mL,
respectively, P=0.0134, post-hoc calculation). Total mean volume
HARC injected for Group B (initial and touch-up treatment) was
4.2 mL (2.10 mL for cannula and 2.07 mL for needle). Injection
characteristics in terms of injection depth, method, and tool, are
summarized in Table 2.
Effectiveness
The primary endpoint comprising non-inferiority of HARC to
Control for cheek augmentation and correction of midface
contour deficiencies was established based on MMVS change
from baseline at week 12, as assessed by blinded evaluation

TABLE 1.
Baseline Characteristics
Group A: HARC

Group A: Control

Group A: Overall

Group B: HARC

Mean (SD)

53 (13)

55 (12)

53 (12)

52 (10)

Min, Max

24, 79

24, 80

24, 80

28, 73

91; 9

85; 15

89; 11

92; 8

White

88.0

83.8

86.7

73.3

Black or African American

5.6

10.3

7.1

21.7

Asian

1.4

1.5

1.4

5.0

1.0

0

1.0

0

2.9

0

Age (years)

Gender (%)
Female; Male
Race (%)

American Indian or Alaska Native
Native Hawaiian or Other Pacific Islander
Other

1.4
Do Not
Copy 0
0.7
1.5
Penalties
Apply
2.8
2.9

Ethnicity (%)
Hispanic or Latino

14.8

7.4

12.4

13.3

Not Hispanic or Latino

85.2

92.6

87.6

86.7

I

2.8

1.5

2.4

1.7

II

28.2

33.8

30.0

15.0

III

45.8

41.2

44.3

45.0

IV

12.0

13.2

12.4

13.3

V

5.6

4.4

5.2

5.0

5.6

5.9

5.7

20

2

33.8

26.5

31.4

31.7

3

59.2

63.2

60.5

56.7

4

7.0

10.3

8.1

11.7

2

33.1

36.8

34.3

36.7

3

59.2

52.9

57.1

51.7

4

7.7

10.3

8.6

11.7

Fitzpatrick Skin Types (%)

VI
MMVS score Left midface (%)
*

MMVS score* Right midface (%)

Blinded evaluator assessment

*
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TABLE 2.
Injection Characteristics
Group A: Control

Group A: HARC

Injection depth

Almost all injections were
supraperiosteal (99%).
Additionally, approximately half
of the subjects received
subcutaneous injections (53%)

Injection method

Depot was the most popular
injection method (72%) followed
by serial puncture (62%)

Injection tool

The provided 27G ½"
ultra-thin wall needle

Supraperiosteal: 97%
Subcutaneous: 52%

Group B: HARC Needle vs cannula
Supraperiosteal was the most common injection
depth for both needle (100%) and cannula (88%).
In addition, subjects received subcutaneous
injections with needle: (39%) and cannula: (68%)

Depot: 70%
Serial puncture: 62%

Cannula: Linear antegrade (100%), fan (73%)
Needle: Depot (53%), serial puncture (53%)

--

The provided 27G ½" ultra-thin wall needle
AND
A 27G (71%), 1.5-inch (76%) cannula
was most commonly used

Note: Subjects may have experienced more than one injection depth and/or method.

and the corresponding 2-sided 95% CI; mean difference HARCControl: -0.1 (95% CI: -0.22, 0.06). Subgroup analyses by FST
(I–III, IV, and V–VI), race and ethnicity confirmed the robustness of
the primary analysis. In addition, midface fullness improvement
was comparable with both needle and cannula devices; week 12
MMVS mean change from baseline: -1.3 (needle); -1.3 (cannula),
95% CI for the difference: -0.15, 0.05.
A majority of Group A HARC subjects were assessed as MMVS
responders on both sides of the face throughout the study,
ranging from 91% at week 12 to 63% at week 48 (Figure 1). Also, no
notable difference was observed at any visit in MMVS response
for Group B subjects injected using needle vs cannula (Figure
1). In order to show the versatility of the product, representative

subject photographs of a male and female subject with different
ethnicities, treated with HARC are presented in Figure 2 and
Figure 3, respectively.
In Group A, subject assessment of aesthetic improvement in
the midface using GAIS showed high levels of improvement
that was maintained 48 weeks after treatment (95%-77%), and
similar improvement was observed from assessments made
by treating investigators (Figure 4). GAIS scores in Group B
were similar for HARC injected by cannula (91–97%) and needle
(89–97%) according to subject assessments, in line with treating
investigators that scored 93–100% of subjects as improved
during the study, with no differences between the injection tools
(Figure 4).

Do Not Copy
Penalties Apply

FIGURE 1. MMVS responder rate, ITT population, Group A (left) and Group B (right).

*

Defined as a subject with at least 1-point improvement from baseline on both sides
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FIGURE 2. Subject photographs (A) baseline; (B) week 12; (C) week 48.

FIGURE 3. Subject photographs (A) baseline; (B) week 12; (C) week 48.

(A)

(A)

(B)

(B)

(C)
(C)

Do Not Copy
Penalties Apply
Male subject from Group A, age 51, FST V, at baseline and after treatment with 1.5 mL HARC on
the right side of the face and 2.5 mL HARC on the left side at initial treatment. Touch-up was 0.5
mL on each side. The subject was rated as having moderate loss of midface fullness (MMVS: 3)
at baseline, fairly full midface (MMVS: 1) at week 12 and mild loss of midface fullness (MMVS:
2) at week 48.

Female subject from Group B age 64, FST VI, at baseline and after treatment with 1.5 mL HARC on
the right side of the face using needle and 1.5 mL HARC on the left side using cannula at initial
treatment. Touch-up was 1.0 mL on each side. The subject was rated as having moderate loss
of midface fullness (MMVS: 3) at baseline, and mild loss of midface fullness (MMVS: 2) at week
12 and week 48.

FIGURE 4. GAIS improvement, Group A HARC subjects, and Group B, ITT population.

*

Defined as Improved/Much improved/Very much improved.
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FIGURE 5. Subject-assessed FACE-Q satisfaction with cheeks and
satisfaction with outcome: Group A HARC N=142; Group B HARC N=60,
ITT population.

D. Jones, L. Baumann, A. Moradi, S. Shridharani, et al

By week 48, a majority of HARC subjects in Group A were assessed
as having improvement in cheek augmentation by independent
photographic review (left side: 66%; right side: 65%). For Group
B, improvement was comparable between HARC injected by
cannula and by needle.
For cheek volume calculated using digital 3D photography, the
mean change from baseline in HARC subjects decreased over
time and ranged from 3.3–2.7 mL for left side and 3.2-2.6 mL
for right side of the face, across all timepoints. There was no
notable difference in the volume increase between injection
tools (needle vs cannula) at any visit.

*

Higher total scores reflect a better outcome ranging from 0 (worst) to 100 (best).

Subjects receiving HARC for cheek augmentation were satisfied
with the outcome following treatment and remained so
throughout the study, as per mean Rasch Transformed FACE-Q
total scores (range, 0–100). Subject satisfaction with appearance
of their cheeks, and satisfaction with treatment outcome ranged
from 74–85 (baseline: 39) and 67–76, respectively for Group A
HARC subjects. Group B subjects had similar level of satisfaction
regardless of injection tool; 75–92 (baseline: 34) and 67–81,
respectively (Figure 5).

Safety
As expected, most subjects in both group A (HARC and Control)
and Group B (cannula and needle) reported pre-defined
symptoms through subject diaries. The majority generally lasted
1–3 days.
Adverse events related to treatment or injection procedure
included 21 (14.9%) HARC subjects and 13 (19.1%) Control
subjects who experienced 57 and 79 related AEs, respectively
(Table 3). No serious related adverse events were reported. In
Group A, most related adverse events were classified as mild;

Do Not Copy
Related Adverse Events ≥3.0% in Either Treatment GroupPenalties
by Severity. GroupApply
A (Safety Population)

TABLE 3.

HARC (N=141)
Subjects
n (%)
Subjects with any related adverse event

Implant site pain

Implant site bruising

Implant site oedema

Implant site erythema

Implant site hemorrhage

Control (N=68)
Events

Subjects
n (%)

Events

Total

21 (14.9)

57

13 (19.1)

79

Mild

18 (12.8)

53

8 (11.8)

72

Moderate

3 (2.1)

4

4 (5.9)

6

Severe

0

0

1 (1.5)

1

Total

6 (4.3)

16

9 (13.2)

36

Mild

5 (3.5)

15

7 (10.3)

33

Moderate

1 (0.7)

1

2 (2.9)

3

Total

5 (3.5)

5

1 (1.5)

1

Mild

4 (2.8)

4

1 (1.5)

1

Moderate

1 (0.7)

1

0

0

Total

3 (2.1)

6

5 (7.4)

15

Mild

3 (2.1)

6

4 (5.9)

13

Moderate

0

0

1 (1.5)

2

Total

2 (1.4)

6

5 (7.4)

11

Mild

2 (1.4)

6

4 (5.9)

10

Moderate

0

0

1 (1.5)

1

Total

1 (0.7)

2

3 (4.4)

4

Mild

1 (0.7)

2

3 (4.4)

4
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HARC: 93%, Control: 91%. There was one event of severe implant
site swelling in the Control group that resolved with no action
taken, duration was 3 days. Median duration of related adverse
events in Group A was 3 days for both HARC and Control. The
most commonly reported related adverse events following
treatment with HARC was pain (6 subjects [4.3%]) and bruising (5
subjects [3.5%]). The most reported related adverse events for
both HARC and Control is displayed in Table 2.
In Group B, only 2 subjects (3.4%) experienced 1 related adverse
event each (presyncope and catheter site erythema), both were
mild.

DISCUSSION
This was a randomized, comparator-controlled, evaluatorblinded, multi-center study to evaluate the effectiveness and
safety of HARC for cheek augmentation and correction of midface
contour deficiencies (Group A); the study also evaluated
HARCwhen injected by cannula vs. needle (Group B). This was
the first HARC study conducted in the US, and subjects from all
Fitzpatrick skin types were included. Subjects who were rated
as MMVS grade 2–4 (mild to severe midface volume loss) at
baseline were injected per their randomized allocation. In Group
A, HARCsubjects required less injected product than Control
subjects to achieve optimal aesthetic results. Injection with
needle and cannula in Group B required very similar volume
of HARC.

D. Jones, L. Baumann, A. Moradi, S. Shridharani, et al

baseline at study end and the treatment was well tolerated with
no significant safety concerns. HARC has also been investigated
in another open-label study to assess performance and tolerance
of the product in patients with cheek volume loss.10 The results
showed a majority of subjects with maintained cheek volume up
to six months after treatment.
Injection technique is in many cases based on the injector’s
preference and experience, and the data from Group B in this
study where subjects were injected using a split-face design
with one cheek treated using cannula and the other cheek using
needle, showed comparable effectiveness between injection
tools and an overall good safety profile. Cannula injections
have been reported to result in reduced bruising compared
to needle,12,13 this could not be confirmed in this study as no
bruising was reported for either injection tool in Group B.
Midface treatment using a small blunt-tip cannula with another
filler from the Restylane range of products, Restylane Lyft, has
previously been investigated and shown to be well tolerated
for cheek augmentation and correction of age-related midface
contour deficiency, and with visible aesthetic improvement.14
In conclusion, HARC was non-inferior to Control for correction of
midface fullness at 12 weeks after last injection. This study also
showed that midfacial treatment using HARC was well tolerated
and effective, with high levels of aesthetic improvement and
subject satisfaction for up to 48 weeks.

Do Not Copy
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The study met its primary objective
inferiority between HARC and Control, assessed by a blinded
evaluator. In addition, a majority of subjects injected with HARC,
both from Group A and B, achieved a 1-grade or greater MMVS
improvement from baseline at all study timepoints until Week
48. The effectiveness of HARC was further supported by high
levels of aesthetic improvement based on GAIS, as assessed
by subjects themselves and by treating investigators, and many
Group A and Group B subjects reported satisfaction with their
cheeks and with treatment outcome from FACE-Q scores. It
was also visible from blinded pairings of baseline and posttreatment photographs that most subjects had improvement in
cheek augmentation by independent photographic review.
Quantification of cheek volume enhancement after HARC
treatment was also confirmed by 3D photography; the largest
change from baseline was 3.3 mL and decreased thereafter as
the product degraded.

Treatment with HARC was well tolerated and fewer subjects
reported related adverse events than in the Control group. Also,
only 3% of Group B subjects reported related adverse events.
HARC has previously been studied for full-face correction of
volume loss in an open-label study with 18 months follow-up.9 In
that study, more than two thirds of subjects were improved from
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ABSTRACT
Background: Onabotulinum toxin A’s (BoNTA’s) popularity is centered on its quick, predictable, and safe ability to improve clinically
apparent rhytides. While this remains the only FDA indication for BoNTA, recent research suggests that BoNTA may have a much wider
use for the improvement of overall skin quality.
Objective: This review will focus on the various evidence and uses of BoNTA for improvement of skin quality.
Materials and Methods: This review considered published journal articles (clinical trials, case studies, scientific reviews). Studies
were identified by searching the PubMed database and reference lists of respective articles. Only articles available in English were
considered for this review.
Results: Intramuscular and intradermal injections of BoNTA decrease sebum production, pore size, facial erythema and flushing, and
resting lines. BoNTA induces neocollagenesis and restores the extracellular matrix.
Conclusion: The literature provides both in vivo and in vitro evidence that BoNTA enhances skin quality beyond its well-studied
neuromuscular effect.
J Drugs Dermatol. 2021;20(9):958-962. doi:10.36849/JDD.6038

INTRODUCTION

O
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nabotulinum toxin A’s (BoNTA’s) clinical utility was
first proven in the late 1960s, when it was used for the
correction of nonaccommodative strabismus. Since
then, the use of BoNTA as a neuromodulator has expanded
substantially. The first formal report of BoNTA’s aesthetic use
was in 1989, and in 2002 the FDA approved the use of BoNTA for
glabellar lines.1 Its popularity has continued to grow. Injection
of BoNTA was the most performed non-surgical procedure by
plastic surgeons in 2019, and between 2015 and 2019, there
has been a 17.8% increase in the overall number of BoNTA
procedures.2The popularity of BONTA has largely been based on
its anticholinergic activity at the neuromuscular junction. BONTA
prevents the release of acetylcholine from the presynaptic
terminal, which effectively prevents the contraction of muscle
fibers, thereby blocking the formation of rhytides. While this
understanding forms the basis of its current aesthetic use,
BoNTA’s effects may cumulatively serve to improve the overall
quality of the skin.3 Studies examining the use of Botulinum
toxins (BoNTs) to improve pore size, sebum production, skin
quality, facial flushing, collagen deposition, scar healing, and
wound remodeling point the way to a wider application of
BoNTs. Indeed, new dermatologic research employs BoNTA
for a much broader range of cellular targets, including dermal
fibroblasts, sebocytes, and vascular endothelial cells.5 This

article will review uses of BoNTA that specifically show promise
for improving skin quality by reducing sebum production, pore
size, and facial erythema, or by stimulating collagen deposition
and remodeling.
Sebum Production and Pore Size
Oily skin, an extremely common patient complaint, is caused by
several variable factors. Sebum production varies from person
to person and changes throughout the course of one’s life. The
duct of the sebaceous gland connects to the infundibulum of
the hair follicle, corresponding to a skin pore. Overproduction of
sebum by sebocytes leads to the development of oily skin, and is
associated with enlarged pores, acne, and seborrheic dermatitis,
all of which have negative effects on patient well-being and
cosmetic outcome. Despite the number of treatments available
for decreasing sebum production and pore size, therapeutic
efficacy is variable and can be associated with unwanted side
effects.5 As the popularity and indications for BoNTA evolve,
many reports suggest that intramuscular and intradermal
injections of BoNTA are both efficacious in decreasing sebum
production and pore size.
Shuo et al performed a retrospective review of 13 published
studies examining BoNTA’s possible treatment mechanisms for
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oily skin. The reviewed literature reported success when diluting
with two to five cc’s and injecting 10 to 20 units across the
desired area. While the studies reviewed had small sample sizes,
most suggested that intradermal injection of BoNTA decreased
both sebum production and pore size and was not associated
with any significant side effects – a promising new treatment
for oily skin.6 Sayed et al conducted a split-face controlled pilot
study of 20 patients with enlarged pores and seborrhea. The
treatment side of patients’ faces was injected with a total of 10
units of BoNTA diluted to 2 units/0.1mL with 0.1 mL injected
at one centimeter spacing. The control side was treated in the
same manner but instead injected with saline. Patients were
evaluated at one- and four-month intervals by three blinded
investigators, dermoscopy, and optic coherence topography
(OCT). At one-month follow-up, both control and treatment
sides demonstrated a significant reduction in sebum production
and pore size, with the treatment side displaying greater effect
(P=.001). At month four, results remained significant on the
treatment side while the control side returned to baseline. It
is unclear why the control exhibited a short-term reduction of
pore size and sebum, but factors such as saline-induced edema,
blockage of sebum secretion, or percutaneous needling may
play a role. Regardless, at four-month follow-up, dermoscopy of
treated areas revealed significantly smaller pore size, and optical
coherence tomography revealed a significant increase in dermal
thickness. Patients reported significantly greater satisfaction
with the treatment side compared to the control side.7

M.M. Beuttler, H.D. Harrington, D.O. Hooper

which results in telltale facial erythema and flushing.9 Topical
medications such as brimonidine and oxymetazoline target
flushing and erythema via short-lived vasoconstriction, while
phototreatments like pulsed dye laser (PDL) and intense
pulsed light (IPL) target the vessels that contribute to facial
erythema.9,10 Both modalities have drawbacks: while the
topical vasoconstrictors can be costly, last only hours, and risk
rebound erythema, PDL and IPL are expensive and may result
in pain, swelling, and rarely, pigmentary alterations or burns.9,10
More recently, intradermal BoNTA has been investigated as a
treatment that targets the relationship between acetylcholine
and cutaneous vasodilation. Many factors contributing to
the complex mechanism behind flushing and erythema are
heightened in patients with rosacea. Neuropeptides like
acetylcholine and vasoactive intestinal peptide are elevated.
Mast cells, which release these inflammatory mediators, are
increased in rosacea patients. Receptors for the binding of
vasodilatory peptides are also upregulated in rosacea patients.
Vasoactive intestinal peptide is an activator of mast cells,
leading to further release of inflammatory mediators and
resultant vasodilation. BoNTA functions to lower the release
of acetylcholine and vasoactive intestinal peptide, thereby
decreasing the inflammation and vasodilation seen in rosacea.11
This supports the benefits of treating rosacea patients with
BoNTA, but there is more to be uncovered regarding its specific
indications.
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The mechanism of action by which BoNTA decreases
sebum
erythematotelangiectatic
rosacea

production is not entirely clear. BoNTA’s anticholinergic effect
likely blocks stimulation of sebocytes thereby decreasing their
autocrine function. It also exerts a neuromodulatory effect on
the arrector pili muscle.8 Sebaceous glands express nicotinic
acetylcholine receptors; therefore, endogenously produced
acetylcholine may act as an inducer of lipid synthesis in
the production of sebum. BoNTA decreases the release of
acetylcholine, leading to multiple downstream effects that
ultimately decrease the production of sebum and presence of
oil in the skin.8 It is also thought that patients with oily skin may
have more acetylcholine receptors present on sebaceous glands,
rendering individuals with oily skin more responsive to the antisebaceous effects of BoNTA injections.6 Additional contributing
factors may include the very act of percutaneous needling
serving to decrease pore size and sebum on the cutaneous
surface.7 While further research is needed to elucidate exactly
how BoNTA acts on the cellular level, it is clinically evident
that BoNTA is efficacious in the treatment of excess sebum
production and reduction in pore size.
Facial Erythema and Flushing
Facial erythema and flushing are common complaints in patients
with rosacea. The pathogenesis of this condition is complex and
multifactorial, involving dysregulation of the neurovasculature

fifteen patients with
reported
statistical
improvement for up to three months (P<.05). Subjects
underwent intradermal injection with a mean of 25 units of
BoNTA reconstituted with 3 mL of normal saline. All patients
but one improved during treatment, and no patients suffered
worsening, rebound flaring, or serious adverse effects,
indicating that BoNTA for rosacea-associated erythema is both
safe and efficacious.11
Another study followed 13 patients with rosacea after treatment
with intradermal microdroplet injections of BoNTA (dilution: 7
cc of saline per 100 units). Intradermal injections of 8-12 units
per affected cheek led to significant patient satisfaction with
decreased erythema and inflammation for up to three months.12
Friedman et al’s retrospective review of 16 rosacea patients
further examined the effects of topically applied BoNTA. Patients
in this study underwent a dual modality treatment of thermal
decompression of the stratum corneum followed by topical
application of 100 units of BoNTA in 3 mL of bacteriostatic saline.
Outcomes were measured by assessing erythema and quality
of life at one-, three-, and six-month intervals after treatment.
Results showed significant improvement compared to baseline
(P< .001). The greatest effect was observed at one month after
treatment. All adverse effects were self-limited, and no motor
dysfunction was observed. Selective ablation of the stratum
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corneum was performed to increase transdermal delivery of
the drug and, while promising, there was no control group to
establish the role of topical BoNTA alone.13
Beyond its applications for rosacea, BoNTA has also been
studied as a treatment for facial flushing due to other factors.
An open-label randomized control trial treated 24 women with
facial flushing with 30 units of intradermal BoNTA. Only 25% of
patients in this study had rosacea-associated flushing with other
causes of flushing including menopause and physiologic or
idiopathic flushing. Subjects were followed for two months and
assessed patients via the Dermatology Life Quality Index (DLQI)
questionnaire. Results demonstrated significant improvement in
flushing at the end of the two-month follow-up period (P< .005).14
Despite the documented success of BoNTA for flushing, case
reports by Kranendonk et al and Alexandroff et al, adopting
similar protocols as larger, successful trials demonstrated cases
of treatment failure. However, these case reports were limited by
a small sample size and in some instances, a weaker treatment
dose than those reporting success.15
BoNTA dermal injection is a minimally invasive, well-tolerated,
and effective treatment option for patients who experience
flushing.
Resting Lines
BoNTA may serve a function for the treatment of rhytides beyond
its short-term paralysis of skeletal muscle. Alexander Rivkin and
William Binder’s 19-year case report followed identical twins
to assess the long-term effects of BoNTA. One twin received
BoNTA injections every four to six months for 19 years in the
forehead and glabella. In addition, she had her crow’s feet
treated for the last eight years of the study. The other twin was
treated only four times over the course of the 19-year period in
the same three areas. When comparing the two sisters, there
was a marked difference in their skin appearance. The treated
twin had improved skin texture with no evidence of forehead
or glabellar lines at rest. In contrast, the twin who had received
only four treatments had more visible resting lines, a greater
number of dynamic wrinkles, and more clearly visible pores.
This report suggests that consistent use of BoNTA not only
decreases the formation of hyperfunctional wrinkles but may
also serve to improve skin smoothness and texture.3
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a peak 87% improvement in physician-assessed facial wrinkle
scale (FWS) at month 20. The participants were followed for
an additional six months to assess the duration of response.
Participant-assessed improvement by at least one grade of FWS
was reported in 82% of patients at month 24. When assessed by
physicians at month 26, 67% of participants maintained at least
one grade of FWS improvement. Patient satisfaction was high
throughout the time of the study, and it remained high during
the six-month wash-out period. When analyzed longitudinally,
FWS reports progressively improved during the study, possibly
due to benefits outside the realm of BoNTA’s chemodenervative
properties, including aesthetic improvement and dermal and
epidermal remodeling.16 Likewise, results from a clinical study
of 225 patients demonstrated that repeated treatment with
BoNTA increased the likelihood of eliminating lines at rest.
Subjects in this study received three treatments with 20 units of
onabotulinum toxin A over the course of one year. BoNTA was
administered as five 0.1 mL injections consisting of four units
each. This study also concluded that intramuscular treatment
with onabotulinum toxin A improved overall skin quality and
increased skin pliability and elastic recoil.17
Neocollagenesis and Elasticity
The mechanism behind BoNTA’s recognizable smoothing effect
is still the subject of much research.3,18 It may be due to the
local relaxation of transverse muscle cells, leading to tissue
remodeling.18 The effect of muscle weakening and decreased
stress on the skin may additionally lead to elastin and collagen
strengthening over time.17 It may also be due to some still
unknown intrinsic mechanism of the medication itself.19
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Additionally, repeated treatment with BoNTA may lead to
progressive improvement in wrinkle severity and an extended
duration of effect. A clinical trial of 45 patients treated with BoNTA
every four months over a 20-month period showed progressive
improvement in wrinkle severity. Researchers injected 20 units
(100 units of BoNTA reconstituted with 1 mL of normal saline)
at each four-month follow-up across a total of five injection sites
in the procerus and corrugator superciliaris muscle groups.
Progressive improvement in wrinkle severity was noted, with

Bonaparte et al noted improvements to skin pliability and elastic
recoil in 48 BoNTA-naïve women treated with a total of 38 units
of BoNTA. Between four weeks and four months after treatment
with BoNTA, participants’ skin pliability and elasticity were
comparable to that of younger skin, as measured by a cutometer
at two weeks, two months, three months, and four months posttreatment. By four months, the pliability and elasticity returned
to baseline, suggesting BoNTA’s effect duration is similar both
on biomechanical features of the skin and on clinically apparent
rhytides.19
A report of sixteen patients treated with BoNTA studied its
effects on epidermal thickness, collagen quantity and quality.
Skin biopsies were performed prior to BoNTA injection and
three months post-injection. Immunohistochemical evaluation
showed a significant increase in granular layer thickness
(P<0.05) and improved organization of collagen fibers.20 While
percutaneous needle pricks are reported to initiate growth factor
and collagen production, BoNTA alone has been shown to alter
the cellular proliferation profile and may induce neocollagenesis
and prevent collagen breakdown.7,21,22
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Oh et al’s in vitro study of BoNTA on human dermal fibroblasts
reported that levels of procollagen type I carboxyterminal
peptide (PIP) significantly increased in fibroblasts when
cultured in the presence of BoNTA, both in time- and dosedependent fashions. BoNTA also exhibited a dose-dependent
relationship with the expression of type I collagen. While BoNTA
did not directly stimulate fibroblast proliferation, its effect on
PIP production reflects overall collagen levels, signifying that
BoNTA does indeed promote fibroblast activity. BoNTA was also
found to decrease the production of matrix metalloproteinase
proteins, the enzymes responsible for breaking down collagen.21
Altogether this evidence supports BoNTA’s role in promoting
dermal collagen to enhance skin elasticity, thickness, and overall
facial rejuvenation.
Intradermal Technique
BoNTA is currently only FDA-approved for intramuscular
injection.23 However, throughout the papers reviewed in this
article as well as in real-world clinical practice, intradermal
injection is a commonly employed technique depending on
the anatomic area, desired effect, and individual practitioners’
training/experience.
To study differences between intramuscular and intradermal
injections, Kim et al treated fifteen subjects with intradermal
forehead injections of BoNTA, while fourteen participants
received intramuscular forehead injections. Both groups
received a total of eight units of BoNTA. Evaluations at two, four,
and sixteen-weeks post-treatment showed similar outcomes
between the two groups in both anti-wrinkle effect and duration
of effect. This study also evaluated the incidence of brow
ptosis. When evaluated at two- and four- weeks post-treatment,
participants who received intramuscular injections exhibited
lower brow positions than those in the intradermal injection
group compared to baseline. Due to this typically unwanted
effect, this study supports the use of an intradermal injection
technique for the treatment of forehead wrinkles.24
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led to significant improvement in skin oiliness and patient
satisfaction for up to 6 months (P< .05). This study compared
placebo treatment with injection of normal saline to varying
doses of injections of BoNTA to assess the safety and efficacy
of intradermal injection dosages. Results showed that 30 units
is the minimum dose to affect oily skin and decrease sebum
production to improve cosmetic appearance. There was no
significant difference in the scores when comparing the groups
that received 30 and 45 units in this study. Additionally, no
adverse effects were reported in this study, further supporting
the safety of intradermal injections.26
Microbotox, also called mesobotox, expands on intradermal
technique by injecting multiple microdroplets of hyperdiluted
onabotulinum toxin A into the dermis and/or the interface
between the dermis and the superficial layer of facial muscles.
By targeting the superficial layer of muscles that insert into
the undersurface of the dermis, intradermal or subdermal
microdroplets can cause visible improvement of rhytides.27,28The
purpose of microbotox is to confer a more natural appearance
by weakening the superficial fibers of the muscles without
achieving complete paralysis. This technique also creates
smoother appearing skin by decreasing the activity of superficial
sweat and sebaceous glands.27,28 In particular, microbotox has
been described in the treatment of the lower face and neck in
patients seeking improvement in neck laxity and neck lines.
While microbotox preparations vary by individual practitioner,
one report describes a preparation made by diluting BoNTA
with 2.5mL of saline and a small volume of lidocaine. A given
syringe contains 20 to 28 units per mL of solution, which is used
to deliver 100 to 120 intradermal injections.27 This technique was
used in a crossover study of 25 patients who had previously
been treated with the “Nerfertiti” technique eight months prior
to the microbotox method. After treatment with microbotox,
significant improvement of platysmal bands with contraction,
jowls, and neck volume was observed. Authors concluded that
microbotox is a simple and safe procedure for lower face and
neck rejuvenation. Additionally, the patients and physicians
noticed an improvement in skin texture after intradermal
injections of BoNTA.28 Taken together, the evidence from
these reports suggest that intradermal injection of BoNTA is a
worthwhile modality for enhanced cosmetic outcomes.
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Injecting intradermally may also have added benefits for facial
rejuvenation. A randomized control trial of forty women was
performed to observe the effects of intradermal BoNTA injection
compared with a control group given intradermal saline
injections. The treatment group received a total of 30 units of
BoNTA injected across the upper, middle, and lower face. Blinded
investigators evaluated the subjects at four- and twelve-weeks
post-treatment and found the treatment group had significant
improvement in transepidermal water loss, elasticity, skin
surface roughness, and hydration when compared to baseline
values and control group (P< .05).25 Outcomes in this study
support the use of intradermal BoNTA for facial rejuvenation.
Recently, a randomized double-blinded, placebo-controlled
study evaluating the efficacy of various doses of intradermal
BoNTA injection revealed that treatment with 30 or 45 units

CONCLUSION
BoNTA is a proven therapy for improving clinically apparent
rhytides. Over time, its dependable use has led to the clinician
observation that BoNTA-treated skin takes on a smoother, more
glowing appearance. The literature supports BoNTA’s other
uses: to treat overly sebaceous skin, decrease pore size, reduce
facial erythema and flushing, and improve the skin’s overall
texture and tone by promoting collagen production. Novel uses
of BoNTA are continually being discovered, and further research
is promising for the expansion of its clinical utility.
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ABSTRACT
Keloid and hypertrophic scars are fibroproliferative disorders resulting from abnormal wound healing in genetically susceptible
individuals. Current therapies are often ineffective. Kynurenine shows promise as a topical treatment for keloids and hypertrophic
scars. In this study, healthy adult male and female subjects seeking treatment for mature keloid scars were enrolled. Subjects were
randomized in double-blind fashion to receive kynurenic acid 0.5% (FS2) cream (Group 1), an active onion extract comparator treatment
(Group 2), or the inactive vehicle (Group 3). Each treatment was applied twice-daily. Qualitative assessments were made using the
Vancouver Scar Scale (VSS), as well as the Patient and Observer Scar Assessment Scales (POSAS). Among subjects in Group 1, there
was a substantial decrease in mean PGSS scores after 30 days of treatment that continued to trend downward, becoming significant
versus Group 2 at days 90 and 180 (P<0.05) and versus Group 3 at day 180 (P<0.01). Based on mean VSS scores, subjects in Group
1 achieved beneficial effects that became significant versus Group 2 at day 90 (P<0.01), day 120 (P<0.05), and day 180 (P<0.001) and
versus Group 3 at day 180 (P<0.05). There were no significant improvements in Groups 2 or 3. There were no adverse events or local
skin reactions. The twice-daily application of FS2 Cream represents a potentially new and effective treatment for mature keloid scars.
J Drugs Dermatol. 2021;20(9):964-968. doi:10.36849/JDD.6197

INTRODUCTION

K
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eloid and hypertrophic scars are fibroproliferative
disorders resulting from abnormal wound healing
in genetically susceptible individuals. They are
characterized by chronic local inflammation and excessive
deposition of extracellular matrix components, especially
collagen, in the dermis and subcutaneous tissue that extend
beyond the original site of injury.1,2

Although the pathophysiology of keloids is not well understood,
they are associated with upregulated proinflammatory factors,
such as interleukin-1α, IL-1β, IL-6, IL-8, IL-10, tumor necrosis
factor-α, transforming growth factor-β, and platelet-derived
growth factor.3-5 Hypertrophic scars demonstrate elevated levels
collagen-I, collagen-III, and fibronectin expression associated
with decreased collagenase activity that may be due to IGFinduced suppression of collagenase mRNA.6
Keloid scars can be disfiguring and are associated with
significantly diminished quality of life,7 especially when they
cause pain, pruritus, and functional disorders.8 Current therapies
include excision, intralesional corticosteroids, verapamil
and 5-fluorouracil,9-11 superficial and external beam radiation
therapy,12,13 silicone sheeting,14 cryotherapy,15 nutraceuticals,16,17
alone or in combination,18 but often with limited efficacy.19

Recurrence rates as high as 80–100% are reported.20 Surgical
excision alone may result in the recurrence of more severe
keloids.21
The enzyme indoleamine 2,3-dioxygenase (IDO) is involved
in the conversion of tryptophan to kynurenine.22 The local
expression of IDO was shown to reduce scarring in an animal
model by increasing matrix metalloproteinase (MMP)-1
and MMP-3 expression via kynurenine activation of dermal
fibroblasts.23 These results suggest a potentially beneficial
effect of kynurenine for treating keloid and hypertrophic scars.22
A previous phase 1 study assessed the safety and tolerability
of a topical kynurenic acid formulation (FS2) in healthy adult
human subjects.24 An investigational cream containing FS2
0.5% was applied to uninjured forearm skin daily for 30 days
with no evidence of local or systemic adverse effects. Based
on these results, 0.5% FS2 was chosen for further study. The
primary object of this randomized comparator- and placebocontrolled study was to assess the ability of FS2 0.5% cream
to diminish signs and symptoms of mature keloid scars.
Secondary objectives were to assess the safety and tolerability
of the FS2 moisturizer when applied to mature keloid scars.
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TABLE 1.

MATERIALS AND METHODS
Study Subjects
Healthy male and female subjects >18 years old seeking
treatment for mature keloid scars resulting from abnormal
cutaneous wound-healing were enrolled. Clinical evaluation of
each subject determined that they might benefit from the study
treatments. Each subject expressed their willingness and ability
to follow all study requirements.
Reasons for exclusion from the study included the presence of a
medically unstable condition; an immunosuppressive illness or
drug-related immunosuppression; treatment for scars including
any investigational treatment during the prior 30 days; presence
of a skin conditions or medications that may interfere with the
study treatment; hypersensitivity to ingredients in the testtreatment products; concurrent enrollment in another clinical
trial for treating scars; mental illness or evidence of substance
abuse; any condition or geographical limitation precluding study
participation; or pregnancy, lactation, or planned pregnancy.
Study Procedures
During a Screening Visit, subjects provided informed consent,
privacy authorization, and demographic data. Inclusion and
exclusion criteria and concomitant medications were reviewed,
and subjects were randomized to their treatment group. Medical
histories, physical examinations, vital signs, and urine pregnancy
tests were performed. Baseline digital images, Patient and
Observer Scar Assessment Scales, and Vancouver Scar Scale
scores were obtained. Enrolled subjects were randomized to
receive one of three treatment groups:

Vancouver Scar Scale
Pigmentation
0
1

Hypopigmentation

3

Hyperpigmentation

Vascularity
0

Normal

1

Pink

2

Red

3

Purple

Pliability
0

Normal

1

Supple, flexible with minimal resistance

2

Yielding, giving way to pressure

3

Firm

4

Banding

5

Contracture

0

Normal, flat

1

>0≤2mm

2

>2≤5mm

Height
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Group 1. Active treatment with FS2 Cream 0.5%
Group 2. Onion skin extract (Mederma® Advanced Scar Gel;
HRA Pharma, Paris, France)
Group 3. Placebo hypoallergenic oil/water emulsion moisturizer
cream base
Each subject applied their assigned treatment to the affected
area twice daily.
Study Assessments
Study assessments were performed during the baseline visit
(day 0) and on days 5, 14, 21, 29, 60, 90, 120,a and 180. Qualitative
assessments were made using the Patient Graded Scar Scale
(PGSS)25 and Patient and Observer Scar Assessment Scales
(PSAS and OSAS).26 Further qualitative assessments were made
using Vancouver Scar Scale (VSS) (Table 1).27 Changes in scar
appearance were documented with standardized digital images.
Subjects rated whether scar was painful, itching, changed in
color, increased stillness, change in thickness irregular, and
overall opinion on a Visual Analog Scale of 1 (None) to 10
(Severe). Other safety assessments included reports of adverse
events and treatment site evaluations.
a

Normal

>5 mm

Statistical Analysis
Statistical significance of each treatment group was calculated
using a t-test (α=0.05) and post hoc Fisher least significant
difference or regression analysis. Longitudinal comparison
of variance was calculated with ANOVA followed by post hoc
analysis.
Ethics
Each subject provided signed informed consent prior to
participating in any study-related activities. This study protocol
and related materials were approved by a commercial
investigational review board (US Investigational Review Board,
Inc., Miami, FL). This study was conducted in compliance with
International Conference of Harmonization Good Clinical
Practice Guidelines and Federal Policy for the Protection of
Human Subjects (45 CFR 46). ClinicalTrials.gov Identifier:
NCT04169490.

RESULTS
Each treatment group included 25 subjects of which 84%, 80%,
and 84% completed the study in Groups, 1, 2 and 3, respectively.
The overall mean age was 46 years and included female (73%)
and male (27%) subjects. Subjects identified themselves as
African American (53%), White (44%), or Asian (3%), and most
(67%) were non-Hispanic or Latino. The cause of the keloid

The 120-day evaluation was the height of the COVID-19 pandemic and a significant number of subjects could not be evaluated at that time point and it was therefore excluded.
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scarring was surgery (41%), trauma (36%), burns (4%) or other
causes (19%). Scars were located on an extremity (32%), chest
(35%), abdomen (13%), back (12%) and head or neck (8%).
Based on mean subject VSS scores, subjects in Group 1 achieved
significant improvements in VSS scores versus Group 2 at days
90 (P<0.05) and 180 (P<0.01) and versus Group 3 at days 90
and 180 (for each, P<0.05) (Figure 1). Based on mean percent
VSS scores, subjects in Group 1 achieved beneficial effects that
became significant versus Group 2 at day 90 (P<0.01), day 120
(P<0.05), and day 180 (P<0.001) and versus Group 3 at day 180
(P<0.05) (Figure 2). Mean VSS scores for subjects in Group 2
trended downward but did not achieve significance versus
baseline scores and never achieved a decrease greater than
Group 3.

M.S. Nestor, B. Berman, D.L. Fischer, et al

continued to trend downward, becoming significant versus
Group 2 at day 90 and 180 (P<0.05) and versus Group 3 at day
180 (P<0.01) (Figure 3). Mean PGSS scores among subjects in
Group 2 also trended downward until day 90 after which no
additional improvement occurred. Changes in Group 2 (onion
extract) did not achieve significance versus Baseline scores or
Group 3 (placebo).
The OSAS also revealed Group 1 achieved significantly greater
improvement compared to Group 2 (P<0.05) and Group 3
(P<0.01) at day 180 (Figure 4) and OSAS showed Group one
achieved significant improvement compared to Group 2 on days
90 (P<0.05) and 180 (P<0.01) and compared to Group 3 on days
90 (P<0.05) and 180 (P<0.01) (Figure 4).

Among subjects in Group 1 (FS2-Cream), there was a substantial
decrease in mean PSAS scores after 30 days of treatment that

There were no adverse events or safety signals noted and
no evidence of local skin reactions except for a slight overall
increase in irritation in Group 2.

FIGURE 1. Change in mean baseline Vancouver Scale scores.

FIGURE 2. Percent change in mean baseline Vancouver Scale scores.
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*

Denotes P<0.05 and **denotes p<0.001 for Group 1 (FS2-Cream) versus Group 2 (onion extract)
and †denotes P<0.05 versus Group 3 (placebo). Vertical bars indicate standard error of the
mean.

*

Denotes P<0.05, **denotes P<0.01, ***denotes P<0.001 versus onion extract; † denotes P<0.05
versus placebo. Vertical bars indicate standard error of the mean.

FIGURE 3. Patient Scar Assessment Scale.

FIGURE 4. Observer Scar Assessment Scale.

*
Denotes P<0.05 Group 1 (FS2-Cream) versus Group 2 (onion extract) and † denotes P<0.01
versus Group 3 (placebo). Vertical bars indicate standard error of the mean.

*

Denotes P<0.05 and **denotes P<0.001 for Group 1 (FS2-Cream) versus Group 2 (onion extract).
Denotes P<0.05 and ††denotes P<0.01 versus Group 3 (placebo). Vertical bars indicate standard
error of the mean.

†
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DISCUSSION

M.S. Nestor, B. Berman, D.L. Fischer, et al

DISCLOSURES

The results of this study demonstrate significant improvement
in mature keloid scars following the application of a topical
kynurenic acid-containing cream and improvements in all VSS,
PSAS, and OSAS scores continued to improve through day 180.
At day 180, there was a greater than 50% improvement in PGSS
and nearly 20% improvement in VSS scores with no signs of
diminished efficacy suggesting possible scar improvements
with continued therapy. As previously demonstrated,24 the
product demonstrated an excellent safety profile with no local
skin reactions.

Dr. Nestor is a consultant to BirchBioMed, Inc., Vancouver,
Canada.
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ABSTRACT
Background: Eyebrow rejuvenation is a common cosmetic concern among patients presenting to dermatologists. Due to increased
patient demand for non-invasive procedures, multiple non-surgical, and minimally invasive eyebrow rejuvenation techniques have been
developed.
Objective: This review aims to highlight the various non-surgical eyebrow rejuvenation therapeutic techniques described in the medical
literature.
Methods & Materials: A review of published articles on non-surgical and minimally invasive eyebrow rejuvenation using neurotoxins,
fillers, lasers, threads, bimatoprost solution, and tattooing was conducted using the PubMed database.
Results: Currently available non-surgical options for eyebrow rejuvenation include neuromodulators, fillers, laser resurfacing,
radiofrequency, and minimally invasive procedures such as tattooing and brow lift using threading.
Conclusion: The eyebrow is a complex and dynamic region. A thorough understanding of the anatomy of the supraorbital region and
familiarity with available, minimally invasive treatment options is essential to tailor an individualized approach consisting of one or more
treatments to achieve optimal rejuvenation outcomes.
J Drugs Dermatol. 2021;20(9):970-978. doi:10.36849/JDD.6188

shape and contour of the aging face, and thus represents
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he eyebrow region is among the first cosmetic structures
a common concern for patients presenting to cosmetic
Apply seeking eyebrow rejuvenation. Moreover,
visible on the face and is important for facialPenalties
expression
dermatologists

INTRODUCTION

T

and emotion. Structurally, the eyebrow represents a
complex and dynamic area influenced by both the gender and
age of an individual.1 The male brow is typically thicker and
heavier than the female brow and lies over the superior orbital
rim with little arch on a horizontal level, while the female brow
starts medially at or below the rim ascending laterally with an
arch, peaking in its lateral third as it tapers laterally.2,3

Aging leads to depletion in the volume of bone, fat, collagen,
and muscle in the supraorbital compartment, which may result
in a hollowed appearance. Additionally, texture irregularities and
decrease in tissue quality and elasticity weakens the scaffolding
ability of the superior orbital rim, leading to downward sagging
of the brow that not only gives an individual a tired, sad, or
sunken look, but may also impair vision.4-7 The lateral eyebrow
segment is particularly affected as it has less support from the
deeper structures than the medial brow.8 Although brows of
both women and men may descend with increasing age, the
brows in men are usually more resistant to such descent until
they reach age 50 or older. However, current evidence shows
that the effect of aging on eyebrow position is a complicated
process.7, 9-11
Brow ptosis is among the first visible signs of aging. It changes

the desired aesthetic appearance of the eyebrows is genderdependent, with women generally desiring higher and more
arched eyebrows compared to men.12 Often patients consider
correction of excess skin by brow lifting; however, this process
involves a major, and often times expensive, invasive surgical
operation with risk for considerable downtime and complications
such as disfigurement or scarring. Consequently, non-invasive
and minimally invasive rejuvenation procedures have become
increasingly popular within the last decade with advantages,
such as limited downtime, relatively larger aesthetic return, and
low risk for complications. Here, we review the various nonsurgical and minimally invasive techniques available to patients
seeking eyebrow rejuvenation.13
Anatomy of the Supraorbital Area
A thorough understanding of the eyebrow muscle anatomy
and functions are needed for consistent and favorable eyebrow
rejuvenation outcomes (illustrated in detail in Figures 1 and 2).
The frontalis muscles serve as the brow elevators, which give
rise to horizontal forehead wrinkles. The superolateral portion
of the orbicularis oculi is a lateral brow depressor. The procerus,
corrugator supercilii, and depressor supercilii oculi work in
concert to depress the medial brow. The corrugator causes
vertical glabellar rhytids, while the procerus causes horizontal
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FIGURE 1. 1 ) Branches temporal artery; 2) Lateral branch, supraorbital
artery emerging from the supraorbital foramen; 3) Medial branch,
supraorbital artery; 4) Supratrochlear artery; 5) Nasal artery; a)
Lateral head of corrugator supercilia; b) Oblique branch of corrugator;
c) Depressor supercilii oculi. Figure 1B. 6) Infratrochlear nerve;
7) Supratrochlear nerve; 8) Supraorbital nerve medial branch; 9)
Supraorbital nerve lateral branch; 10) Branches from the temporal
nerves; d) Procures; e) Frontalis; f) Orbicularis oculi. Illustration
courtesy of Rafael de la Fuente, MD, surgeon and medical illustrator.

FIGURE 2. 1) Central forehead compartment fat pad; 2) Middle
forehead compartment fat pad; 3) Supraorbital compartment fat pad;
4) Lateral orbital compartment fat pad; a) Infratrochlear artery and
infratrochlear nerve; b) Supratrochlear artery and supratrochlear
nerve; c) Supraorbital artery and supraorbital nerve (medial branches);
d) Supraorbital artery and supraorbital nerve (lateral branches).
Illustration courtesy of Rafael de la Fuente, MD, surgeon and medical
illustrator.

glabellar rhytids.6,14 The supraorbital region is considered one
of the most dynamic and unforgiving regions with respect to
aesthetic enhancement.12

weakening.15 Specific uses of neurotoxins include correction of
high/arched brows (frontalis treatment), eyebrow/eyelid ptosis,
and eyebrow lifting by targeting both glabellar and crow’s
feet areas, and typically results in a lateral eyebrow lift. This
approach is most efficacious in patients with good skin quality
and low tissue laxity.16 Correction of eyebrow positioning
requires restoration of vector balance that is achieved by
balancing the hyperactive muscle vectors. The Food and Drug
Administration (FDA) has currently approved four derivatives
of botulinum toxin, a naturally occurring polypeptide produced
by the bacterium Clostridium botulinum, for use in aesthetics
and are listed in Table 1. While the doses of Xeomin® (XEO;
Merz Pharmaceuticals, Frankfurt, Germany) and Botox® (BTX;
Allergan, Dublin, Ireland) are equivalent, approximately 3.0
units of Dysport® (DYS; Galderma Laboratories, Fort Worth, TX)
is equivalent to 1 unit of XEO, BTX, and Jeuveau® (JUV; Evolus
Inc., Newport Beach, CA).
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Treatment Modalities
The present review focuses on non-surgical and minimally
invasive treatment modalities for eyebrow rejuvenation, which
are further classified based on the specific issue they target:
ptosis, wrinkles, skin color and textural changes, and eyebrow
hair alopecia.

Ptosis
Neuromodulators
Neuromodulators target the eyebrow neuromuscular junction
to efface fine lines and reshape the contour of the eyebrow to
a more youthful appearance by preventing the release of the
neurotransmitter acetylcholine at the neuromuscular junction,
causing localized reversible denervation and flaccid muscle

TABLE 1.
Currently Used Neuromodulators Used for Eyebrow Rejuvenation
Neuromodulator

Molecular Weight

Active Ingredient

Inactive Ingredients

Units Per Vial

Onabotulinum A1, 78

900 kDa

BTXA + NAPs

HSA, NaCl

50 or 100

500-900 kDa

BTXA + NAPs

HSA, lactose

300 or 500

150 kDa

BTXA

HSA, sucrose

50 or 100

900 kDa

BTXA + NAPs

HSA, NaCl

100

Abobotulinum toxin A

2,79

Incobotulinum toxin A3,80
PrabotulinumtoxinA

4,81

BTXA, botulinum toxin type A; HSA, human serum albumin; NAP, neurotoxin-associated protein
1
Botox®
2
Dysport®
3
Xeomin®
4
Jeuveau®
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Neuromodulator effects can vary depending on the area
injected and technique used. Injections of botulinum toxin type
A (BTX-A) in the glabellar region led to a lateral, central, and
medial brow lift that lasts up to 20 weeks. In fact, the eyebrow lift
is fast-acting for the lateral part of the brow because the diffusion
of toxin to the frontalis medial fibers increases the resting tone
of the entire frontalis muscle.17 The injection technique can be
adjusted for more localized effects. For example, lateral eyebrow
elevation can be accomplished by lateral orbicularis weakening.
The injection site at the belly of the orbicularis oculi is palpated
under the lateral arch of the brow during maximal contraction.
It requires 4-6 units of BTX, JUV, or XEO (10–15 units DYS)
sub-dermally at 1 or 2 points when the maximum elevation is
most desired. Medial brow elevation can be accomplished by
weakening the procerus, corrugator supercilii, and depressor
supercilii oculi muscles with 16-24 units of BTX, JUV, or XEO
(40–60 units DYS). Subdermal injections are preferred since it is
as efficient as intramuscular but carries a lower risk of bruising
and toxin diffusion to unintended areas.16
Traditional treatment approach often requires modifications
based on several factors related to individual patient for
optimum results. For instance, Dr. Kaufman described a brow
lift using a 3-point injection technique with abobotulinum toxin
in a 41-year-old patient with subtle glabellar lines and little or
no use of the lateral portion of the corrugator muscle.18 With 2
midfrontalis injections, this technique allows for medial brow lift
while keeping the midline arch of the brow intact. As opposed
to a 5-point injection technique, a 3-point injection technique
accounts for interindividual variation in the use of upper face
muscles to contract the glabella.18 Dr. Aguilera recommends a
treatment approach considering the age of the patient.18 Because
of age-related volumetric loss of the deep tissue structures,
repeated neurotoxin injection of the frontalis muscle in elderly
patients accentuates a more concave appearance of the forehead;
this leads to widening of the area over the nose, causing it to
collapse at the bridge of the nose, and thereby depressing the
eyebrows. In such cases, Dr. Aguilera recommends injection in
the glabellar complex and lateral canthus instead of the frontalis.
Consequently, the frontalis muscle will recruit its muscle fibers
and activate, which in turn elevates the eyebrows and alleviates
the descent of the forehead. Thus, individualized treatment
approaches are necessary for optimum aesthetic results.18 The
technique is shown in more detail in Figure 3.

W. Nasir, S.B. Aguilera, E. Weiss

FIGURE 3. In the neurotoxin technique, neuromodulators cause
localized, reversible denervation and flaccid muscle weakening to
restore vector balance of hyperactive muscles, ultimately smoothing
fine lines and reshaping the brow. Illustration courtesy of Rafael de la
Fuente, MD, surgeon and medical illustrator.

relaxation of the lateral frontalis.19 However, the most notable
and alarming complication is regional toxin diffusion beyond
the intended areas. Improperly placed glabellar injections can
result in brow ptosis; therefore, it is important to preserve the
inferior frontalis muscle 2–3 cm superior to the supraorbital
rim. Periocular injection too close to the superior orbital rim
may result in the toxin spreading toward the orbital septum,
denervation of the levator palpebrae superioris, and subsequent
upper eyelid ptosis.20 Steinsapir et al proposed a microdroplet
application technique for forehead lifts that resulted in a
much lower incidence of ptosis (0.2%) among 227 patients.21
Interestingly, we have observed occasional correction of uppereyelid ptosis after the eyebrow lift with neurotoxin, and we
recommend uniquely tailoring the amount of neurotoxin used
to each individual patient.
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Complications
Complications of neuromodulator treatment include injection
site pain, needle marks, edema, bruising, hematoma, and rarely
diplopia or blurry vision. Fortunately, some of these adverse
effects can be prevented with the use of small gauge needles,
icing before the procedure, and subdermal injection. Isolated
selective relaxation of the medial frontalis can yield an overly
arched lateral brow, called spocking of the brow, due to retained
lateral frontalis strength and can be corrected with staged

Fillers
Fillers add volume, replacing the supraorbital volume loss
associated with aging and thus improve the contour and
volume of the eyebrow.22 The availability of newer fillers with
acceptable safety, tolerability, and efficacy renders them an
effective and popular solution for aesthetic facial rejuvenation.
Currently used soft tissue fillers are compared in Table 2.
The viscoelastic properties of fillers are governed by the elastic
modulus (G'), which reflects the ability of a filler to return to
its initial shape after the application of a dynamic shearing
force. The viscoelastic properties, degree of cross-linking, and
concentration of the fillers can be varied to make them suitable
for injection in specific areas; for example, stiffer gels (higher
G') are better suited to deep grooves with a longer duration
of correction.23 We recommend using high G' products such
as Voluma® (VOL; Allergan), Restylane® Lyft (LYF; Galderma
Laboratories), or Radiesse® (RAD; Merz Aesthetics, Frankfurt,
Germany) to achieve an optimal brow lift in the supraorbital
area.
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TABLE 2.
Comparison of soft Tissue Fillers Used for Eyebrow Rejuvenation
Soft Tissue Fillers

Advantages

Disadvantages

Hyaluronic acid1

Reversible, longer duration of effect; minimal complications;
efficacy and predictability15

Sometimes may lead to
heavy eyebrows
and puffiness27

Calcium hydroxyapatite2

Stimulates collagen production, biodegradable and reabsorbed naturally
by the host’s metabolic processes29; significant longevity compared to other
temporary Risk of nodule formation and tissue necrosis in supraorbital
area; risk of vascular entry/cannulation in the eyebrow region28,29 volumizing
agents82; non-immunogenic; does not require a skin test prior to use28

Risk of nodule formation
and tissue necrosis in
supraorbital area; risk of
vascular entry/cannulation
in the eyebrow region28,29

Autologous fat

Biocompatible; naturally integrates into tissues without
producing an inflammatory reaction; may produce a permanent effect;
useful for treatment of larger volume deficits15

Risk of fat embolism83

Biodegradable synthetic polymer, stimulates new collagen
deposition over time; significant longevity84

Risk of granuloma or
nodule formation and
tissue necrosis; risk
of vascular entry and
cannulation in the
eyebrow region85,86

Poly-L-lactic acid

1Juvéderm® Voluma® ; Restylane® Lyft® ; Belotero Balance
2Radiesse®
3Sculptra®

Importantly, hyaluronic acid gels are amenable to degradation
using hyaluronidase enzyme products; such reversibility makes
them particularly useful in the treatment of supraorbital areas,
particularly when a patient is not satisfied with the appearance
after rejuvenation and desires a correction.6 Usually, the
injection does not require anesthesia; however, if a patient
desires anesthesia, we recommend topical anesthesia or distal
nerve blocks as intradermal anesthesia injected at the treatment
area may modify or distort the anatomy. Typically, 0.4–0.6 ml of
hyaluronic acid fillers is injected along the inferior border of the
brow fat pad in the suborbicularis oculi plane with a 30-gauge
needle placed at the superolateral orbital rim while the patient
is asked to look down. Smaller aliquots of 0.1 ml are placed
in a linear arrangement at the supraperiosteal plane. After the
injection, the filler is gently molded to achieve even distribution
for a voluminous and desired look. Such volumization improves
brow projection and give it a lifted appearance by raising the
apparent location of the brow soft tissues and cilia.24 However,
the volume needs to be optimized according to the needs and
desired results of each patient.25 Hyaluronic acid fillers can also
be injected along the lateral orbital rim.26

FIGURE 4. In this brow-lifting technique, an Insulin mini-BD syringe
is used to inject 0.1 to 0.2 ml aliquots of a high G’ product along the
supraorbital periosteum. a) Middle forehead compartment fat pad; b)
Orbicularis oculi muscle; c) Periosteum; d) Frontal bone. Illustration
courtesy of Rafael de la Fuente, MD, surgeon and medical illustrator.
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To achieve an optimal brow lift in the supraorbital area, Dr.
Aguilera recommends using an Insulin mini BD syringe to inject
0.1 to 0.2 ml aliquots of a high G’ product (eg, VOL or LYF) along
the supraorbital periosteum (Figure 4). Typically, a total of 0.3
ml of hyaluronic acid fillers are injected along each supraorbital
orbital rim for the desired aesthetic effect. Dr Aguilera also
recommends using a cannula technique (Figure 5) that involves
injections of 0.1 to 0.2 ml aliquots of Belotero® (Merz Aesthetics)
along the supraorbital periosteum using a 22G’ cannula.
However, he prefers a 27G’ cannula, despite a higher risk of

FIGURE 5. A 22G’ cannula is used to inject 0.1 to 0.2 ml aliquots of
Belotero® along the supraorbital periosteum. a) Middle forehead
compartment fat pad; b) Orbicularis oculi muscle; c) Periosteum; d)
Frontal bone. Illustration courtesy of Rafael de la Fuente, MD, surgeon
and medical illustrator.
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intraarterial cannulation as the risk exists even if the diameter of
the artery is greater than size of the cannula.
In a retrospective study, 20 cases underwent supraorbital brow
filling with hyaluronic acid gel fillers based on the patient’s
anatomical features in a three-dimensional plane and were
followed for five years. Patients achieved an immediate volume
gain and fuller appearance without any complications; however,
excessive eyebrow puffiness was noted in 3 cases during longterm follow-up.27
RAD (Merz Aesthetics) is a synthetic filler made up of 30%
calcium hydroxyapatite microspheres and 70% of a carrier
gel. Calcium hydroxyapatite has a dual effect of not only
replenishing lost volume, but also stimulating collagen
formation around a scaffold of microspheres.28 Calcium
hydroxyapatite-mediated brow lifting involves submuscular/
supraperiosteal or subcutaneous/dermal injection at the level of
the lateral brow to the peak/middle of the brow using needle or
cannula technique. Needle injection should be performed with
low volume (0.3 ml), low pressure, and in retrograde manner, at
the dermal/subdermal plane of the area from the peak to the tail
of the brow. Be aware of injecting more medially from the peak,
as there is risk for direct arterial connections to the intra-orbital
area (supraorbital artery, supratrochlear artery).29
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multilayered technique that follows the patient’s bone structure
to soften the entire face proportionately.33 For brow and eyelid
sulcus augmentation, the fat is delivered in a subcutaneous
plane through an incision in the midbrow, and more volume of
the fat is injected in the lateral brow at or just below the orbital
rim to replace the aging-related volume loss in this region.32
Boneti et al injected 5.5 mL of autologous fat per brow.34 The
processing of the fat varies among techniques and its detailed
discussion is beyond the scope of this review. However, we
recommend using a 14–18G cannula and overcorrecting the
area because approximately 70–80% of the transplanted fat is
reabsorbed by the body, with the remaining fat retained in a
permanent or a semi-permanent way.
Complications
Commonly reported non-ischemic complications related to
injectable fillers include fluid retention due to hydrophilic
reaction, contour irregularities, or a bluish discoloration known
as the Tyndall effect; these may be caused by improper filler
selection, injection technique, or lighter and thinner skin.35
Use of a blunt micro-cannula for subdermal injections may
reduce the risk of intravascular injection and bruising.36,37
Hydrophilic reactions are more common with hyaluronic acid
gels of high concentration due to a greater osmotic effect.6
Although exceedingly rare, vascular compromise can cause
tissue necrosis, a serious ischemic complication of fillers that
may occur in 0.05% of cases.38 The glabella is a watershed area
and therefore is the most common site for this complication.
However, prompt recognition of the presenting symptoms can
minimize sequelae. Arterial occlusion is a rare complication and
presents with blanching and pain immediately following injection
that progresses to painful patches and necrosis.39 Management
involves the use of massage, warm compress, hyaluronidase,
and aspirin; aggressive flushing of the ischemic area with large
amount of hyaluronidase is also recommended.38,40 Vision loss
due to embolization into the central retinal artery can also occur
immediately following injection of hyaluronic acid fillers and
may be treated by injection of hyaluronidase either into the orbit
or in the vitreous cavity or by a direct intraarterial injection in
ophthalmic artery.6,41,42 However, proper technique employed by
an experienced injector who understands the anatomy, product,
and indications for use can prevent these complications.
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Poly-L-lactic acid, or Sculptra® (Dermik Laboratories, Berwyn,
PA), is a biodegradable synthetic polymer that biologically
stimulates collagen production. The resulting fibroplasia leads
to a gradual and progressive volume restoration over a longer
period of time compared to collagen-based and hyaluronic acid
fillers, enabling patients to achieve a more subtle and natural
youthful appearance that may last for approximately two years.30
Buckingham et al described poly-L-lactic acid-mediated lateral
brow lifting,31 which involved slow retrograde linear injections of
poly-L-lactic acid (0.3–0.4 ml) along the lateral supraorbital rim,
the zygomatic arch, medial maxilla, canine fossa, and mandible
using a 25G 1.5-inch needle inserted deep into the preperiosteal
space, moving from lateral towards medial section. Buckingham
et al recommend massage following the injection and a gap of
4 weeks prior to the next treatment time. However, poly-L-lactic
acid may get trapped within the active muscle fibers during
treatment of the medial superior orbital rim, glabella, and
forehead, causing nodule formation. Based on our experience,
we emphasize the importance of filling hollowed temples to
help lift the eyebrows.

Autologous fat transfer is another option of volume replacement
in which fat is harvested from the hips or abdomen to be used
as a filler.32 Compared to compact synthetic fillers, fat is softer,
compressible, and is typically injected deeper and dispersed over
a much wider area; 1 ml of hyaluronic acid filler is comparable
to 2-3 ml of fat. Autologous fat is usually delivered in a deep and

Fractionated Laser Resurfacing
Fractionated lasers are most commonly used by dermatologists
to treat skin texture and complexion changes. These lasers
deliver thermal injury to microscopic columns of tissue in
regularly spaced arrays (pixels), leaving parts of untreated skin
intact to achieve rapid epithelialization and skin tightening,
reducing the risk of adverse events compared with traditional
laser techniques.15 Fractionated lasers include non-ablative and
ablative devices. While non-ablative laser treatment spares the
epidermis, ablative laser treatment vaporizes the epidermis and
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TABLE 3.
Comparison of Ablative, Non-Ablative, and Radiofrequency Lasers Used in Dermatology
Ablative, Resurfacing Laser

Target Area

Advantages

Disadvantages

Epidermis and some
part of dermis, particularly
forehead areas just
above the eyebrows6

Effective for
up to 6 months

May cause scarring,
infection, and dyschromia

2940-nm Erbium:
Yttrium Aluminum Garnet (Er:YAG)
ProFractional™

Epidermis, particularly
forehead areas just above the
eyebrows; eyelids6

Effective for up to 6 months; lower
thermal damage; lower duration of
erythema; and quicker recovery time

Poor coagulation compared
to the CO2 laser, impairing
visibility during surgery;
may leave scarring87

Non-Ablative,
Resurfacing Laser

Target Area

Advantages

Disadvantages

Non-ablative 1550-nm
Erbium:glass Fraxel®

Dermis (facial skin)

Excellent safety profile with few less
serious side-effects, quicker recovery
time, allows immediate application
of make-up post treatment15

Requires multiple
treatment sessions for
clinical improvement15

Radiofrequency

Target Area

Advantages

Disadvantages

e-Matrix device
(Syneron Inc. Irvine,
USA) Thermage®
(Solta Medical, Hayward, CA)

Dermis (facial skin)

Low operating temperature88
Minimal downtime and
minimal side effects89

Only mild skin tightening89

10,600-nm
carbon dioxide (CO2)
UltraPulse® Deep/Active FX™;
Fraxel® Repair

causes collagen regeneration and tissue remodeling. Ablative
resurfacing carries a longer down time and post-procedural
recovery time; however, the efficacy of skin laxity is greater with
ablative than non-ablative resurfacing. Ablative fractional laser
treatment achieves greater tissue tightening with greater depth
of penetration, reaching to the midreticular dermis, at longer
pulse durations.43, 44 Table 3 provides comparison of widely used
fractionated lasers.

Wrinkles

Do Not Radiofrequency
Copy
Radiofrequency devices are able to bypass the epidermis
Penaltiesand
Apply
heat the dermis in a chromophore-independent process

Balzani et al demonstrated skin tightening and eyebrow lifting in
20 patients using UltraPulse® (Lumenis,Yokneam, Isreal) ablative
CO2 laser resurfacing in the supraorbital area, including the
upper eyelid and areas superior to the brow.45 Their technique
involved beveling of the probe by 45° to the skin to form two
areas of different depth vaporization, potentiating retraction
and fixation of the eyebrows at a higher level without needing
to affix internal or external sutures. Using this technique, they
found significant increase in eyelid crease and brow position
at 6 months.45 Similarly, Ancona et al reported that 40% of the
patients treated with fractionated CO2 laser maintained 1–2 mm
eyebrow elevation for up to 12 months.46 Importantly, there is a
correlation between patients’ age and the end result, with better
improvement observed in older patients.45
Complications
Fractionated lasers carry a minimal risk of adverse events
that include complications such as post-operative infections,
dyschromia, erythema, acneiform eruptions, and scarring.47

where radiofrequency causes water molecules to vibrate,
consequently heating the dermis.48, 49 Fesenko and Gluvstein
showed that the radiofrequency electromagnetic field induces
long-term changes in the properties of water that mediate
various biological effects.50
Shrinkage of collagen in water occurs at a temperature of 40–
45°C.51 Heating the target tissue not only results in collagen
shrinkage but also stimulates gradual contraction due to wound
healing during collagen regeneration.This skin tightening results
in increased comfort and decreased post-inflammatory pigment
alterations and can be used up to Fitzpatrick skin type VI.52,53
Man and Goldberg treated 15 female patients with Fitzpatrick
skin types V and VI with a fractionated bipolar radiofrequency
e-Matrix device (Syneron Inc., Irvine, CA).52 Between 30 and 50
mJ of energy were delivered, causing limited epidermal ablation
of 5–7%; clinical improvement was identified in most patients
with no incidence of post-inflammatory dyspigmentation.52
Several studies have reported brow lift of 0.5–1.7 mm that
lasted for up to 3-months post-treatment using radiofrequency
devices.54-56
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Complications
Complications from radiofrequency treatment are similar to
ablative laser treatment but are much milder secondary to
selective targeting of dermal tissue.
Hair
Hypotrichosis of the eyebrow may be related to advanced
age or secondary to a myriad of etiologies, including various
primary dermatoses, autoimmune disease, infections,
trauma, or endocrine abnormalities. Various non-surgical
rejuvenation techniques such as 0.3% bimatoprost solution,
hair transplantation, and tattooing can address eyebrow
hypotrichosis.
LAT
Originally indicated for ocular hypertension and open-angle
glaucoma, 0.3% bimatoprost solution, or LAT, is a synthetic
prostaglandin analogue that is now also used for the treatment
of hypotrichosis and is applied as a single drop to the patient's
upper eyelid skin at the eyelash margin daily at night to increase
the growth of eyelashes.57 Following a pioneering study by Dr.
Weiss and colleagues in 2011,58 several randomized studies in
the last decade have demonstrated clinical efficacy and safety
of 0.03% bimatoprost ophthalmic solution in treating eyebrow
hypotrichosis.59-61 Improvements in eyebrow fullness and
darkness were reported as soon as 1 month after treatment
with 0.3% bimatoprost and continued through the follow-up.59
Another randomized, double-blinded, vehicle-controlled trial in
2019 demonstrated the efficacy of lower concentration (0.01%)
of bimatoprost in increasing mean eyebrow hair density and
eyebrow hair diameter.60 A recent prospective, randomized,
double-blind, split-face clinical study found that both 0.01% and
0.03% bimatoprost significantly improved eyebrow density and
diameter (P<0.05), and the outcomes were similar between the
two concentrations (P=0.96 and 0.84, respectively).61
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Tattoo
Make-up tattooing is a cosmetic procedure that deposits
droplets of ink with fine solid needles into the dermis. Tattooing
is considered relatively safe and effective, although common
side effects include infection, allergic reaction, hypertrophic
scars, and keloids.67-69 Other tattoo-based eyebrow application
techniques include dermatography70 and microblading.71
Because the related peer-reviewed clinical literature is sparse,72
it is difficult to interpret the overall clinical safety and efficacy of
these procedures.
Threading
Minimally invasive procedures, such as threading, offers an
attractive alternative to surgical brow lifting with favorable
outcomes.73 Surgical threading can be used to achieve a brow
lift by keeping the eyebrows in a higher position.74 Rezaee et
al used a cannula technique for thread lifting of the eyebrow
in 8 patients, involving a barbed polydioxanone (PDO) thread
with United States Pharmacopeia (USP) of 1–0 and length of
160 mm and a cannula with 19 gauge and 80 mm length; the
procedure resulted in mild ecchymosis in 4/8 patients and high
patient and physician satisfaction.75 Graiosi et al performed
browlifting with thread in 10 patients using a coronal incision
with eyebrow gliding over deeper soft tissues, without the need
for undermining; they achieved great patient satisfaction and
durability without loss of function and improved visual temporal
field.74 Thus, minimally invasive techniques provide modest
results with low cost and low risk for serious complications
compared to surgical brow lifting.

Do Not Copy
Penalties Apply

Hair Transplantation
Treatment of eyebrow alopecia involves reconstruction of the
eyebrow with temporal scalp pedicle flap formation or free
composite scalp grafts. Hair for transplantation is typically
harvested from the occipital scalp, as the hair in this location is
thinner and resembles eyebrow hair.62, 63 Many studies described
the treatment of patients with eyebrow alopecia using hair graft
transplantation and reported 90–99% survival of transplanted
grafts.62,64 With long-term patient satisfaction and aesthetically
pleasing results, it offers a permanent alternative to eyebrow
hair loss.65 While follicular unit extraction is considered the gold
standard for hair transplantation of the eyebrow, it requires
trimming of the hair prior to harvesting, which severely limits
the ability to gauge ideal orientation of the grafts within recipient
sites.66 The combination of careful planning, correct patient
selection, and optimal grafting techniques can optimize results.

Combination Therapy
In our experience, most patients present to dermatologists with
different degrees of aging and skin changes, and one treatment
approach is often insufficient to address all of the patient's
concerns. We recommend that the physician conduct a careful
overall assessment of the patient and devise an individualized
plan that integrates different treatment approaches to address
maximum patient concerns. For example, intense pulsed light
(IPL) or various lasers can be used to treat pigmented lesions,
a combination of fillers chosen according to the anatomy of the
region can be used to treat volume loss, and neurotoxins can
be used to adjust the shape and reposition the eyebrow. Similar
combinatorial approaches have been previously described.
For example, a combination therapy involving microfocused
ultrasound (MFUS), fractional ablative CO2 laser, BTX, and
hyaluronic acid facial filler has been reported for improved
brow rejuvenation.76 In another study, the combination of DYS
and hyaluronic acid have been used to treat glabellar lines and
crow's feet.77 Another advantage of combination therapy is that
different treatments work together to offer greater improvement
in a relatively shorter duration. Finally, combination treatments
increase patient satisfaction with decreased downtime and
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number of office visits. Thus, the benefits can be maximized
with a combined, individualized approach.
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18.
19.

CONCLUSION
There is a growing demand for non-invasive and minimally
invasive in-office procedures with limited downtime for
eyebrow rejuvenation.These procedures address several causes
of eyebrow ptosis and irregularities; however, more than one
therapy is often required to optimize the results. A combination
approach that is tailored to the needs of each individual can
allow optimal results with minimal office visits and improved
patient satisfaction.
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ABSTRACT
Objective: To evaluate the efficacy and safety of AbobotulinumtoxinA (ABO) dose escalation in the correction of moderate-to-severe
glabellar lines.
Design: Phase 2, 36-week, multicenter, randomized, dose-ranging, double-blind, placebo-controlled study.
Methods: Adults with moderate-to-severe glabellar lines received a single ABO treatment, dosed at 50, 75, 100, or 125 U, or placebo.
Primary endpoint was week 4 composite ≥2-grade responder rate among those achieving a severity score of 0 (none) or 1 (mild) at
maximum frown, evaluated using concurrent investigator and subject assessments. Secondary endpoints included ≥1-grade severity
improvement, duration of effect, and reporting of treatment-emergent adverse events (TEAEs).
Results: Overall, 399 subjects were included (88.2% were female). Week 4 composite ≥2-grade ABO responder rate was 80.0% (50
U), 88.8% (75 U), 90.0% (100 U) and 95.1% (125 U), versus 2.6% with placebo (P<0.001). Responder rate (≥1-grade) ranged between
53% (50 U) and 69% (125 U) at week 24 and between 18% (50 U) and 31% (125 U) at week 36. Median time (weeks) to return
to baseline severity/worse, among those scoring 0 (none) or 1 (mild), was 32.3 (50 U), 34.3 (75 U), 36.0 (100 U) and 36.6 (125 U),
versus 23.7 (placebo). ABO-related TEAEs were reported in 4% of subjects (80% were mild). No seroconversion to ABO neutralizing
antibodies was seen.
Conclusion: A single ABO treatment provided rapid and effective improvements in glabellar line severity at all doses. Higher doses
tended to demonstrate elevated response rates and longer duration of effect. All ABO doses were well-tolerated with low TEAE
incidence.
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INTRODUCTION

B

otulinum toxin type A treatment remains a cornerstone
of facial aesthetic treatments.1,2 AbobotulinumtoxinA
(ABO) has demonstrated efficacy, safety and subject
satisfaction in the treatment of facial lines in randomized trials
and real-world observational studies.3-6 ABO is available as
Dysport® in the United States and Azzalure® in Europe (Ipsen
Biopharm Limited, UK).7,8 The 50 Speywood unit (50 U) dose,

currently licensed for correction of moderate-to-severe glabellar
lines, has been shown to effectively reduce glabellar line severity
for durations extending to 5 months.7-11 However, data suggest
that higher doses of botulinum neurotoxin type-A products may
lengthen treatment effect, without impacting safety.2,12,13 Joseph
et al 2016 demonstrated that a single ABO 120 U treatment
provided a prolonged treatment effect, compared with the 50 U
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dose.12 Investigator assessments revealed median duration of
response to be 150 days (21.4 weeks) overall and 165 days (23.6
weeks) when treating moderate glabellar lines.12 Respective
investigator and subject assessments showed that 61.9% and
66.7% maintained ≥1-grade improvements from baseline at day
150.12 However, subject numbers were small (n=30) and further
studies are required to establish the influence of ABO dosing on
longevity of aesthetic effect.12
The evolving evidence base for ABO may support individualized
approaches to treatment, based on specific requirements (eg,
facial anatomy, muscle activity pattern, muscle mass).13,14 The
current study aimed to examine the impact of increasing dose
on the efficacy, safety and durability of a single ABO treatment
for the correction of moderate-to-severe glabellar lines.

MATERIALS AND METHODS
Study Design
A 36-week, Phase 2, multicenter, randomized, dose-ranging,
double-blind, placebo-controlled study was conducted at 10
centers across the United States between November 2018
and July 2020 (NCT03736928). The study complied with the
principles of the Declaration of Helsinki (1964) and subsequent
amendments and the International Council for Harmonization
of Technical Requirements for Pharmaceuticals for Human
Use Good Clinical Practice (GCP). Subjects provided written
informed consent. Ethical approval was obtained from relevant
institutional review boards (IRBs).

J. Joseph, A. Moradi, Z.P. Lorenc, K. Coleman, et al

50 U (10 U/0.05 mL injection), 75 U (15 U/0.05 mL injection), 100
U (20 U/0.05 mL injection), or 125 U (25 U/0.05 mL injection).
At baseline (day 0), subjects were randomized (4:1) to receive
either ABO or placebo, given as a 0.25 mL total volume (0.05 mL
per injection site) at 5 pre-specified sites in the glabellar region;
2 in each corrugator muscle and 1 in the procerus muscle.
Stepwise enrollment was applied for the two highest doses.
Subjects were assessed post-treatment at day 2, week 1, and
week 2, and then monthly at week 4 through week 36.
Primary Efficacy Endpoint
Primary endpoint was week 4 composite ≥2-grade responder
rate. Responders were defined as those achieving a glabellar
line severity score of 0 (none) or 1 (mild) and at least a 2-grade
improvement from baseline at maximum frown on both the ILA
and SSA scales concurrently.
Secondary Efficacy Endpoints
Secondary efficacy endpoints, evaluated at maximum frown
during all post-treatment visits, comprised responder rate
among subjects achieving a score of 0 (none) or 1 (mild)
(assessed on ILA and SSA scales individually), and responder
rate for subjects with ≥1-grade improvement from baseline
(ILA scale only). Subject diary cards reported time to onset of
treatment effect (days 1–7). Duration of response was assessed
at maximum frown for those achieving scores of 0 (none) or 1
(mild) (ILA and SSA scales concomitantly) and reported as the
time to loss of 0 (none) or 1 (mild) score and the time taken to
return to baseline score/worse. Participants also completed the
subject satisfaction questionnaire.
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Study Population
Males/females (aged 18–65 years) were included with moderateto-severe glabellar lines, assessed at maximum frown using
the investigator live assessment (ILA) photographic scale and
the subject self-assessment (SSA) static categorical scale. Both
scales used a 4-point grading system: 0 (none), 1 (mild), 2
(moderate), and 3 (severe).
Subjects were excluded if they had received prior facial
treatment with botulinum toxin (within 9 months), had a history
of facial surgery or aesthetic procedures, or known allergy to
any component of study product or to cow’s milk protein. Other
exclusion criteria included history or presence of eyelid or
eyebrow ptosis, amblyopia, cancerous/pre-cancerous lesions
or radiation in the glabellar region, facial nerve palsy, and the
presence of inflammation, active infection, or skin disorder
near to or in the glabellar region. Women who were pregnant,
planning a pregnancy, or breastfeeding could not enroll.
Study Treatment
Study vials containing ABO 300 U or placebo lyophilized powder
were reconstituted with 1.5, 1.0, 0.75, or 0.60 mL of preservativefree NaCl 0.9% for injection, corresponding to four ABO doses:

Safety Endpoints
Treatment-emergent adverse events (TEAEs) were reported.
Blood samples were taken at baseline (prior to treatment) and
at week 36 or in cases of early termination from the study and
were tested for the presence of neutralizing antibodies against
ABO.
Statistical Analysis
Statistical analyses were performed using the SAS® system
(Version 9.4) and compared responder rate data at all study
visits from ABO-treated groups against placebo group data,
with P values calculated using Fisher’s Exact Tests and exact
confidence intervals using the Chan and Zhang method. The
study was not powered to examine statistical differences in
efficacy between ABO doses. Confidence intervals (CI) were
2-tailed and constructed at a confidence level of 95%. Primary
and secondary efficacy variables were analyzed using the
intent-to-treat (ITT) population; all subjects randomized and
treated with study product. Kaplan-Meier methods were used
to evaluate time to onset and duration of treatment effect. The
safety population was identical to the ITT population.
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TABLE 1.
Baseline Demographics and Characteristics (ITT Population)
AbobotulinumtoxinA
Placebo
(N=78)

50 U
(N=80)

75 U
(N=80)

100 U
(N=80)

125 U
(N=81)

Total
(N=399)

47.6 (11.50)

49.4 (9.54)

50.2 (10.33)

46.3 (11.52)

48.4 (10.22)

48.4 (10.68)

25–65

22–65

25–64

22–65

23–65

22–65

Female

68 (87.2)

72 (90.0)

71 (88.8)

68 (85.0)

73 (90.1)

352 (88.2)

Male

10 (12.8)

8 (10.0)

9 (11.3)

12 (15.0)

8 (9.9)

47 (11.8)

1 (1.3)

0

0

0

0

1 (0.3)

Age (years)
Mean (SD)
Range
Gender, n (%)

Race, n (%)
American Indian/ Alaska Native
Asian

1 (1.3)

0

2 (2.5)

0

5 (6.2)

8 (2.0)

Black/African American

4 (5.1)

4 (5.0)

7 (8.8)

5 (6.3)

6 (7.4)

26 (6.5)

0

1 (1.3)

1 (1.3)

0

2 (2.5)

4 (1.0)

White

71 (91.0)

72 (90.0)

67 (83.8)

72 (90.0)

66 (81.5)

348 (87.2)

Other

1 (1.3)

2 (2.5)

2 (2.5)

3 (3.8)

1 (1.2)

9 (2.3)

0

1 (1.3)

1 (1.3)

0

1 (1.2)

3 (0.8)

Not Hispanic or Latino

56 (71.8)

55 (68.8)

61 (76.3)

58 (72.5)

61 (75.3)

291 (72.9)

Hispanic or Latino

22 (28.2)

25 (31.3)

19 (23.8)

22 (27.5)

20 (24.7)

108 (27.1)

1 (1.3)

0

7 (1.8)

II
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17 (21.8)
27 (33.8)
21 (26.3)

21 (26.3)

20 (24.7)

106 (26.6)

III

33 (42.3)

32 (40.0)

33 (41.3)

28 (35.0)

28 (34.6)

154 (38.6)

IV

19 (24.4)

14 (17.5)

12 (15.0)

21 (26.3)

19 (23.5)

85 (21.3)

Native Hawaiian/Other Pacific Islander

Multiple
Ethnicity, n (%)

Fitzpatrick Skin Type score, n (%)
I

5 (6.4)

V

0

4 (5.0)

8 (10.0)

4 (5.0)

8 (9.9)

24 (6.0)

VI

4 (5.1)

2 (2.5)

6 (7.5)

5 (6.3)

6 (7.4)

23 (5.8)

Moderate

24 (30.8)

32 (40.0)

28 (35.0)

22 (27.5)

22 (27.2)

128 (32.1)

Severe

54 (69.2)

48 (60.0)

52 (65.0)

58 (72.5)

59 (72.8)

271 (67.9)

Moderate

23 (29.5)

24 (30.0)

18 (22.5)

22 (27.5)

26 (32.1)

113 (28.3)

Severe

55 (70.5)

56 (70.0)

62 (77.5)

58 (72.5)

55 (67.9)

286 (71.7)

Baseline ILA at maximum frown, n (%)

Baseline SSA at max. frown, n (%)

Abbreviations: IIT, intention to treat; ILA, investigator live assessment; SSA, subject self-assessment; SD, standard deviation

RESULTS
Study Population
In total, 401 subjects were randomized and 399 received ABO or
placebo. Each of the ABO 50, 75 and 100 U groups included 80
subjects, 81 received the ABO 125 U dose, and 78 were given
placebo. Overall, 369 (92.0%) randomized subjects completed
the study. One subject withdrew due to concerns relating to
the COVID-19 pandemic, 14 discontinued prematurely for other
reasons and 15 individuals were lost to follow-up.

Table 1 shows baseline demographics and characteristics. Most
subjects were female (88.2%) and White (87.2%). Mean (standard
deviation [SD]) age was 48.4 (10.68) years (range, 22–65 years).
The majority had severe glabellar lines when assessed using
ILA (67.9%) and SSA (71.7%) scales.
Primary Endpoint
Week 4 composite ≥2-grade responder rate with ABO 50, 75,
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FIGURE 1. Composite ≥2-grade responder rate at week 4 after
administration of ABO or placebo (ITT population).

J. Joseph, A. Moradi, Z.P. Lorenc, K. Coleman, et al

100 and 125 U treatment was 80.0%, 88.8%, 90.0% and 95.1%,
respectively, versus 2.6% with placebo (P<0.001; Figure 1).
Secondary Efficacy Endpoints
Figure 2A shows the ILA responder rate at all post-treatment
visits for subjects scoring 0 (none) or 1 (mild) at maximum
frown. Respective day 2 responder rates with ABO 50, 75, 100,
and 125 U were 41.3%, 46.3%, 56.3%, and 53.1%, versus 5.1%
with placebo (P<0.001). Week 4 ABO responder rates with ABO
50, 75, 100, and 125 U were 92.5%, 96.3%, 97.5%, and 100%,
respectively, versus 5.1% with placebo (P<0.001). Week 24
respective responder rates with ABO 50, 75, 100, and 125 U
were 21.3%, 36.3%, 21.3%, and 32.1%, versus 2.6% with placebo
(P<0.001). Respective week 36 responder rates with ABO 50,
75, 100 and 125 U were 5.0% (P=0.120), 10.0% (P=0.007), 8.8%
(P=0.014), and 12.3% (P=0.001), versus 0 with placebo. Similar
results were reported for SSA scale assessments (Figure 2B).

*P<0.001 versus placebo for all ABO doses. Composite responder defined as subject achieving
a glabellar line severity score of 0 or 1 and ≥2-grade improvement from baseline on both ILA and
SSA scales concurrently. Abbreviations: ABO, AbobotulinumtoxinA; ITT, intention to treat; ILA,
investigator live assessment; SSA,subject self-assessment.

Figure 3 shows ILA responder rates for subjects achieving
≥1-grade improvement from baseline. Respective day 2

FIGURE 2. Responder rate among subjects achieving glabellar line severity scores of 0 (none) or 1 (mild) at maximum frown (ITT population). (A) ILA
4-point photographic scale (B) SSA 4-point categorical scale.
(A)
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Statistically significant responder rate (none [0] or mild [1]) versus placebo through week 28 with ABO 50 U (P<0.001) and through week 36 with ABO 75 U (P=0.007), 100 U (P=0.014) and 125 U (P=0.001).
Responder defined as a subject achieving a glabellar line severity score of 0 or 1 from baseline on the ILA scale. Post-treatment study visits were conducted on day 2, week 1, week 2, week 4, week 8,
week 12, week 16, week 20, week 24, week 28, week 32 and week 36. Abbreviations: ABO, AbobotulinumtoxinA; ITT, intention to treat; ILA, investigator live assessment.

(B)

Statistically significant responder rate (none [0] or mild [1]) versus placebo through week 28 with ABO 50 U (P<0.001) and through week 36 with ABO 75 U (P=0.009), 100 U (P=0.001) and 125 U (P<0.001).
Responder defined as a subject achieving a glabellar line severity score of 0 or 1 from baseline on the SSA scale. Post-treatment study visits were conducted on day 2, week 1, week 2, week 4, week
8, week 12, week 16, week 20, week 24, week 28, week 32 and week 36. Abbreviations: ABO, AbobotulinumtoxinA; ITT, intention to treat; SSA, subject self-assessment.
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FIGURE 3. Responder rate among subjects achieving ≥1 grade improvement in glabellar line severity score at maximum frown. ILA 4-point
photographic scale assessment (ITT population).

P<0.05 versus placebo for all ABO doses through Week 36. Responder defined as a subject achieving an improvement in glabellar line severity score of ≥1 grade from baseline on the ILA scale. Posttreatment study visits were conducted on day 2, week 1, week 2, week 4, week 8, week 12, week 16, week 20, week 24, week 28, week 32 and week 36. Abbreviations: ABO, AbobotulinumtoxinA; ITT,
intention to treat; ILA, investigator live assessment.

responder rates with ABO 50, 75, 100, and 125 U were 68.8%,
73.8%, 77.5% and 82.7%, versus 12.8% with placebo (P<0.001).
Week 4 respective responder rates with ABO 50, 75, 100 U were
all 97.5%, and 100% with 125 U, versus 12.8% with placebo
(P<0.001). Week 24 responder rates with ABO 50, 75, 100, and

125 U were 52.5%, 65.0%, 57.5%, and 69.1%, respectively, versus
5.1% with placebo (P<0.001). Respective week 36 responder
rates with ABO 50, 75, 100, and 125 U were 17.5%, 26.3%, 35.0%,
and 30.9%, versus 0 responders with placebo (P<0.001). Figure
4 shows photographic results at baseline, week 4, and week 36,
assessed using the ILA scale.

FIGURE 4. ILA scale photographic assessment at maximum frown at
baseline, week 4 and week 36.

Do Not Median
Copytime to onset of ABO treatment effect was 2 days,
regardless of dose. Onset of ABO treatment effect was reported
PenaltiesatApply
day 1 for 25.6% (50 U), 35.4% (75 U), 30.0% (100 U) and 41.3%
(125 U), versus 8.0% with placebo.
The median time (weeks) to loss of 0 (none) or 1 (mild) score
(ILA and SSA scales concurrently) with ABO 50, 75, 100 and,
125 U was 20.7, 24.0, 23.3 and 27.4, respectively, versus 17.8
with placebo. For the same subjects, the median time (weeks)
for the glabellar line severity score to return to baseline/worse
with ABO 50, 75, 100 and 125 U was 32.3, 34.3, 36.0, and 36.6,
respectively, versus 23.7 with placebo (Figure 5). For those
achieving a score of 0 (none) or 1 (mild) on the ILA scale, median
time (weeks) to return to baseline score with ABO 50, 75, 100 and
125 U was 27.4, 30.3, 31.9, and 35.9, versus 13.7 with placebo. For
those achieving a score of 0 (none) or 1 (mild) on the SSA scale,
respective median time (weeks) to return to baseline severity
score with ABO 50, 75, 100, and 125 U was 28.1, 31.9, 31.6, and
35.9, versus 16.0 with placebo.
Subject satisfaction questionnaires reported natural-looking
results in each ABO group at week 4 (>97%), week 24 (>95%),
and week 36 (>89%). Most were satisfied/very satisfied with
their appearance at week 4 (>94%), week 24 (>83%), and week
36 (>67%), regardless of ABO dose. ABO-treated subjects were
satisfied/very satisfied with aesthetic outcomes in the treatment
area at week 4 (>98%), week 24 (>81%), and week 26 (>67%).
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FIGURE 5. Kaplan-Meier plot showing time to return to baseline glabellar line scores/worse on ILA and SSA scales concurrently for subjects
achieving a score of 0 (none) or 1 (mild) (ITT population).

Abbreviations: ITT, intention to treat; ILA, investigator live assessment; SSA, subject self-assessment.

ABO-treated subjects reported feeling better/much better about
themselves at week 4 (>75%), week 24 (>61%), and week 36
(>39%). Irrespective of ABO dose, most subjects (>91%) wanted
to receive the same treatment again at week 36 and indicated
that they would recommend the treatment to family/friends.

were mild, with the remainder being of moderate severity.
With the exception of one event (mild dry eye), all treatmentrelated TEAEs resolved during the study. The most common
ABO-related TEAEs were mild headache (1.2%) and eyelid ptosis
(1.2%). One subject had mild ptosis in each of the 75 U and 125 U
groups, and two subjects had moderate ptosis in the 100 U group
(Table 2). All ptosis cases occurred during the first 16 days posttreatment, and all events resolved (median duration: 75 days).
No treatment-related TEAEs were reported to be serious and
none resulted in premature study discontinuation. There were
no incidents of seroconversion to ABO neutralizing antibodies
during the study.

Safety Endpoints
Overall, 87 TEAEs were reported by 61 ABO-treated subjects.
Ten individuals receiving placebo reported 14 TEAEs during
the study. Fifteen TEAEs, reported by 13 (4%) ABO-treated
subjects and one (1.3%) placebo group participant were related
to treatment (Table 2). Most treatment-related TEAEs (80%)

Do Not Copy
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TABLE 2.

Summary of Reported Related Treatment-Emergent Adverse Events (Safety Population)
AbobotulinumtoxinA
System Organ Class Preferred Term

Subjects with ≥1 related TEAE*
Eye disorders

Placebo
(N=78)
n (%)

50 U
(N=80)
n (%)

75 U
(N=80)
n (%)

100 U
(N=80)
n (%)

125 U
(N=81)
n (%)

Total ABO
(N=321)
n (%)

1 (1.3)

3 (3.8)

0

1 (1.3)

2 (2.5)

5 (6.3)

3 (3.7)

13 (4.0)

1 (1.3)

2 (2.5)

1 (1.2)

5 (1.6)

Eyelid ptosis

0

0

1 (1.3)

2 (2.5)

1 (1.2)

4 (1.2)

Dry eye

0

1 (1.3)

0

0

0

1 (0.3)

0

0

0

0

1 (1.2)

1 (0.3)

0

0

0

0

1 (1.2)

1 (0.3)

0

1 (1.3)

0

1 (1.3)

0

2 (0.6)

Injection site bruising

0

1 (1.3)

0

0

0

1 (0.3)

Injection site hematoma

0

0

0

1 (1.3)

0

1 (0.3)

Injection site swelling

0

0

0

1 (1.3)

0

1 (0.3)

Gastrointestinal disorders
Nausea
General disorders and administration site
conditions

Nervous system disorders

1 (1.3)

1 (1.3)

1 (1.3)

2 (2.5)

1 (1.2)

5 (1.6)

Headache

1 (1.3)

1 (1.3)

1 (1.3)

1 (1.3)

1 (1.2)

4 (1.2)

Migraine

0

0

0

1 (1.3)

0

1 (0.3)

0

1 (1.3)

0

0

0

1 (0.3)

0

1 (1.3)

0

0

0

1 (0.3)

Skin and subcutaneous tissue disorders
Ecchymosis

TEAE onset occurring on/after study treatment date. A subject reporting ≥1 event per category was counted once in that category.
Abbreviations: TEAE, treatment-emergent adverse event; ABO, AbobotulinumtoxinA

*
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DISCUSSION
A single ABO treatment provided rapid and high composite
responder rates when administered at doses ranging between
50–125 U for moderate-to-severe glabellar lines. Line severity
was reduced to grade 0 (none) or 1 (mild) for all responders.
Although the study was not powered to examine statistical
differences between ABO doses, there was a tendency toward
higher response rates and longer duration of aesthetic effect
over approximately 6 and 9 months with dose escalation.
Incidence of TEAEs was consistently low across all ABO doses
and comparable with previous studies examining the safety of
the licensed dose.2-6,16-19 Subject satisfaction was high for all ABO
doses, with natural looking results reported alongside a desire
to receive repeat treatment.
Week 4 composite ≥2-grade responder data showed statistically
significant improvements in glabellar line severity versus
placebo (P<0.001), irrespective of the ABO dose given. All
ABO groups achieved week 4 composite ≥2-grade responder
rates ≥80%, with rates reaching 95% with ABO 125 U. These
data reflect previous studies examining the safety and efficacy
of variable ABO dosing and support the case for further
investigations exploring individualization of treatment according
to specific client requirements/characteristics (eg, muscle mass,
sex).10,14,15,19,20

J. Joseph, A. Moradi, Z.P. Lorenc, K. Coleman, et al

similar results with other toxins.21 ABO treatment satisfaction
remained high through week 36 (approximately 9 months);
beyond previously reported expectations for a single treatment
(≤6 months post-injection).23 The ability to extend treatment
efficacy without impacting safety could influence the frequency
of repeat treatments required over time.
All ABO doses were generally well tolerated. Treatment-related
TEAEs were mild to moderate in intensity and had resolved at
the end of the study period. No serious treatment-related TEAEs
were reported and there were no incidences of remote spread of
toxin effect recorded during the study.

CONCLUSION
A single ABO treatment, administered at doses ranging from
50–125 U, provided rapid and effective improvements in
glabellar line severity. Higher ABO doses tended to provide
increased response rates and longer duration of aesthetic effect
over a 36-week period. All ABO doses were well-tolerated with
low incidence of TEAEs and high levels of subject satisfaction.
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Median time to onset of treatment effect was 2 days for all
ABO doses and most subjects (69–83%) achieved ≥1-grade
improvement from baseline at day 2 (ILA scale), comparing
favorably with previous data.16-19 As highlighted in other studies,
recipients can observe benefits with ABO treatment from
24 hours.16,19 Onset of ABO treatment effect at day 1 ranged
between 26% (50 U) and 41% (125 U), suggesting that the higher
dose may provide more rapid effect.

This study was funded by Galderma R&D, LLC.
Single ABO treatments generally provide visible glabellar line
improvements for approximately 4–5 months, but emerging
data suggest that elevated doses of botulinum toxin extend the
duration of effect.9-12,21 Hypotheses based on non-clinical data
infer that efficacy duration is conferred by the neurotoxin light
chain, with degradation taking longer where higher quantities
are present.11,22 Our results indicate that ABO doses up to 125 U
can prolong treatment durability in practice as approximately
one-third maintained improvements of ≥1-grade from baseline
at week 36 (approximately 9 months). For those achieving a
score of 0 (none) or 1 (mild), the median time taken to return to
baseline severity ranged between 27 (50 U) and 36 (125 U) weeks
for investigator assessments, and 28 (50 U) to 36 (125 U) weeks
with subject self-assessments. Although direct comparisons
between toxin treatments are not possible, these data suggest
that treatment potency and duration may be enhanced with
relatively conservative increases in ABO dosing, while greater
magnitudes of dose escalation have been required to achieve
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ABSTRACT
Background: Increasing the reconstitution and injection volumes of abobotulinumtoxinA (aboBoNT-A) could provide more options for
aesthetic healthcare professionals.
Objective: To evaluate efficacy and safety of aboBoNT-A treatment of moderate-to-severe glabellar lines (GL) versus placebo, using a
new reconstitution and injection volume.
Methods & Materials: In this 6-month, Phase III, randomized, double-blind study, subjects 18-64 years were administered aboBoNT-A
50 U (N=224) or placebo (N=77), as five 0.1-mL-injections (10 U) in the glabellar region following reconstitution of a 300-U-vial in
3 mL. Assessments included time to onset of effect, investigator- (ILA) and subject- (SSA) assessed GL severity, subject satisfaction,
aesthetic improvement and safety. The primary endpoint was composite 2-grade response at month 1 (a GL severity of none-or-mild at
maximum frown and ≥2-grade improvement from baseline concurrently on both ILA and SSA).
Results: Median time to onset was 2 days, 34% of subjects reporting effect on day 1. At month 1, the composite 2-grade responder
rate was 65.8% for aboBoNT-A versus 0% for placebo, P<0.001, 91–92% had none-or-mild GL severity, and 95–100% had a ≥1-grade
GL severity improvement. A ≥1-grade improvement was sustained in 46-56% of aboBoNT-A-treated subjects up to 6 months (P<0.001
vs placebo). Aesthetic improvement and subject satisfaction were high throughout 6 months and aboBoNT-A treatment was well
tolerated.
Conclusion: Safety and efficacy of GL treatment using 0.1 mL (10 U) aboBoNT-A per injection site were demonstrated, with rapid
onset and up to 6 months’ duration of effect. Severity improvement was accompanied by sustained aesthetic improvement and subject
satisfaction.
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INTRODUCTION

A

bobotulinumtoxinA (aboBoNT-A; Dysport®, Ipsen Ltd,
Slough, UK) is approved in the US for treatment of
moderate to severe glabellar lines (GL) using a total
dose of 50 Speywood units (50 U). According to the current US
license,1 a 300-U-vial of this powder formulation is reconstituted
with either 1.5 mL or 2.5 mL 0.9% NaCl, and five 10-U-aliquots
are then administered to the GL area using corresponding
injection volumes of 0.05 mL or 0.08 mL per site.

Increasing the reconstitution volume to obtain a 0.1-mL-volume
of injection minimizes the margin of error and is comparable
to other botulinum toxin A preparations (onabotulinumtoxinA
[Botox®] and incobotulinumtoxinA [Xeomin®]). This volume
is also approved for use with aboBoNT-A in some countries,
including in the EU.2 In a prior study, similar efficacy was shown
when aboBoNT-A was injected using 0.1 mL as for 0.05 mL per
injection, with no safety concerns, following reconstitution of
a 125-U-vial.3
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The present study aimed to further evaluate efficacy and safety
of treatment of moderate to severe GL using an injection volume
of 0.1 mL with the currently approved 50-U-dose of aboBoNT-A,
in a large US study population, following reconstitution of the
300-U-vial with a total reconstitution of 3.0 mL per vial.

MATERIALS AND METHODS
Study Design
This was a Phase III, randomized, double-blind study conducted
at 12 US centers between June 2019 and April 2020 (clinicaltrials.
gov registration number NCT03960957). Subjects were treated
on day 0 with aboBoNT-A 50 U or placebo, and then followed up
at day 2, week 2, and monthly from month 1 to month 6.
The primary objective was to evaluate efficacy of aboBoNT-A
versus placebo based on the month 1, composite 2-grade
response at maximum frown, defined as a GL severity score of 0
or 1 and a ≥2-grade improvement from baseline concurrently on
both the Investigator’s Live Assessment (ILA) and the Subject’s
Self-Assessment (SSA) scales. Secondary and exploratory
objectives included further assessment of efficacy, subject
satisfaction, other subject-reported outcomes and safety.
The study was conducted in accordance with the Declaration
of Helsinki, the International Council for Harmonization
Consolidated Guideline on Good Clinical Practice and local
regulatory requirements, after approval from institutional
review boards.
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300-U-vials. Placebo vials contained excipients identical in
appearance to aboBoNT-A powder. Before injection, each vial
was reconstituted with 3.0 mL sterile preservative-free 0.9%
NaCl USP for injection. A total volume of 0.5 mL reconstituted
aboBoNT-A (50 U) or placebo was injected in the glabellar area,
divided into five aliquots of 0.1 mL (10 U). One injection was
placed in the procerus muscle, and two into each corrugator
muscle.
Efficacy Assessments
GL severity was evaluated at maximum frown and at rest by
investigators, using the validated 4-grade photographic ILA
scale ranging from ‘none’ (Grade 0), ‘mild’ (Grade 1), ‘moderate’
(Grade 2) to ‘severe’ (Grade 3). GL severity was also graded
at maximum frown by subjects, using the 4-grade categorical
SSA scale ranging from ‘no wrinkles’ (Grade 0), ‘mild wrinkles’
(Grade 1), ‘moderate wrinkles’ (Grade 2), to ‘severe wrinkles’
(Grade 3).
The primary endpoint was the composite 2-grade GL response
at maximum frown at month 1, which is defined above.
Other GL severity endpoints included ILA response at maximum
frown and at rest, defined as achievement of a 0 or 1 score,
or defined as a ≥1-grade improvement from baseline. Similar
definitions were used to assess SSA response at maximum
frown.
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Subjects
Male and female subjects aged 18–64 years, with moderate-tosevere (Grade 2 or 3) GL at maximum frown, as assessed by ILA
and SSA, who provided written informed consent were eligible
for enrolment. Exclusion criteria included: facial treatment with
botulinum toxin in the past 6 months; absorbable (temporary) or
non-absorbable (permanent) material inserted in the glabellar
region; any facial surgery or aesthetic or other procedures which
could interfere with study evaluations; known hypersensitivity
to any component of the study product; allergy to cow’s milk
protein; breastfeeding or planned pregnancy for females during
the study; history or presence of eyelid or eyebrow ptosis,
amblyopia, cancerous or pre-cancerous lesions in or near the
glabellar region, or facial nerve palsy; presence of inflammation,
active infection or skin disorder in or near the glabellar region;
use of medications that affect neuromuscular transmission; and
conditions that might interfere with neuromuscular function.
Subjects had to abstain from facial aesthetic procedures and
any planned facial surgery or eye surgery during the study.
Treatment
Treatment with aboBoNT-A or placebo was randomized 3:1,
stratified by study center. AboBoNT-A, commercially available
Dysport, was provided as a lyophilized powder in single-use

3) and time to return to baseline scores were calculated based
on concurrent evaluations on both ILA and SSA at maximum
frown.
Subject-reported time to onset of response, was assessed
using a 7-day subject diary. Subjects responded ‘yes’ or ‘no’
to the question ‘Since being injected, have you noticed an
improvement in the appearance of your glabellar lines (lines
between your eyebrows)?’
Aesthetic improvement of GL at maximum frown was rated by
the subjects using the 7-graded Global aesthetic improvement
scale (GAIS) from ‘very much worse’ to ‘very much improved’.
Other subject-reported outcomes included a subject satisfaction
questionnaire consisting of 10 questions, capturing satisfaction
with appearance and treatment outcome, and three validated
FACE-Q© scales: Appraisal of Lines Between the Eyebrows,
comprising 7 questions relating to how bothered the subject
was by their GL, rated on a 4-point scale from ‘not at all’ (1)
to ‘extremely’ (4),4 Psychological Function, comprising 10
items, rated on a 4-point scale from ‘definitely disagree’ (1) to
‘definitely agree’ (4),5 and Subject-perceived Age Visual Analog
Scale (VAS) capturing how old the subject thinks that they look
compared to their actual age (±15 years).6
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Safety Assessments
Safety assessments included collection of treatment-emergent
adverse events (TEAEs) throughout the study, and physical
examination of the face, head, and neck at baseline, day 2, week 2,
month 1, and month 6 after treatment.
Statistics
Statistical calculations were done using SAS® version 9.4.
Efficacy analyses were based on the intent-to-treat (ITT)
population, defined as all subjects who were randomized, or
on the per-protocol (PP) population, defined as an ITT subject
with no protocol deviations with substantial impact on primary
efficacy outcome. The safety population consisted of all subjects
administered study drug.
Primary endpoint: the composite 2-grade responder rate at
maximum frown at month 1 for aboBoNT-A and placebo were
compared using Cochran-Mantel-Haenszel test stratified by
center at a 5% significance level (2-sided). Pooling of centers
was done based on geographical location, until the pooled
center had at least 16 subjects, and at least one responder and
one non-responder for the primary endpoint. Missing data were
handled by multiple imputation. The secondary and exploratory

J. Schlessinger, D.P. Friedmann, F. Mayoral, et al

ILA and SSA responder rates were compared using CochranMantel-Haenszel test stratified by pooled center.
For analysis of duration of effect and time to onset of treatment
response, Kaplan-Meier estimates of the median event times
were used.
For the two FACE-Q scales containing multiple items, the
subjects’ scores for the individual items were converted to a
single Rasch-transformed total score from 0 to 100 for each scale
as per the FACE-Q manual. Higher total scores indicated greater
psychological function or that subjects were less bothered by
their GL appearance. No statistical comparisons were performed
for FACE-Q data.

RESULTS
Subject Disposition and Demographics
In total, 301 subjects were randomized, comprising the ITT
population, 300 were treated, comprising the safety population,
and 287 subjects (95%) completed the study. Most noncompleters were lost to follow-up. No subjects discontinued
due to adverse events. One subject in the aboBoNT-A group was
randomized in violation of the age criteria (aged 65) and was
therefore withdrawn before receiving treatment.

TABLE 1.

Do Not Copy
aboBoNT-A
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Demographics and Baseline Characteristics (ITT Population)

Demographics

Placebo
N=77

Overall
N=301

44.7 (11.43)

42.5 (11.86)

44.1 (11.56)

21–65

21–66

21–66

Age, years
Mean (SD)
Range
Sex, n (%)
Men

29 (12.9)

8 (10.4)

37 (12.3)

Women

195 (87.1)

69 (89.6)

264 (87.7)

Moderate

57 (25.6)

15 (19.5)

--

Severe

166 (74.4)

62 (80.5)

--

1 (0.4)

0

--

Moderate wrinkles

114 (50.9)

35 (45.5)

--

Severe wrinkles

109 (48.7)

42 (54.5)

--

None

35 (15.7)

14 (18.2)

--

Mild

71 (31.8)

21 (27.3)

--

Moderate

87 (39.0)

27 (35.1)

--

Severe

30 (13.5)

15 (19.5)

--

Baseline glabellar line severity at maximum frown
ILA, n (%)

SSA, n (%)
Mild wrinkles

Baseline glabellar line severity at rest
ILA, n (%)

aboBoNT-A=AbobotulinumtoxinA, ILA=Investigator’s live assessment, ITT=intent-to-treat, n=number of subjects, SD=standard deviation, SSA=Subject’s self-assessment
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FIGURE 1. Subject-reported onset of effect in the subject diary,
aboBoNT-A group.
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The study population consisted of 88% women and 92% White
subjects. Randomized subjects were aged between 21 and 66
years, mean, 44.1 years, and 52% were toxin naive. More details
are provided in Table 1.
Efficacy
Time to Onset of Response
The median subject-reported time to onset of effect was 2.0
days after aboBoNT-A treatment based on the subject diary, with
34% reporting onset on day 1 and 60% by day 2 (Figure 1). For
placebo, no median time to onset could be calculated due to few
subjects reporting an effect (11 of 77).
The investigator assessments of GL severity (ILA) at day 2
showed 47% of subjects with none or mild GL severity and

FIGURE 2. None or mild glabellar line severity response at maximum
frown on the Investigator’s live assessment scale (A) and Subject’s
self-assessment scale (B), ITT population, observed cases.

FIGURE 3. At least 1 grade glabellar line severity improvement at
maximum frown on the Investigator’s live assessment scale (A) and
Subject’s self-assessment scale (B), ITT population, observed cases.
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74% with a ≥1-grade improvement at maximum frown. Subject
assessments (SSA) showed comparable results (Figure 2 and
Figure 3).

J. Schlessinger, D.P. Friedmann, F. Mayoral, et al

FIGURE 4. Photographs of a 47-year-old female subject at baseline and
1 and 6 months after treatment with 50 U aboBoNT-A.

Glabellar Line Severity Improvement
The composite 2-grade GL responder rate at maximum frown
at month 1 (primary endpoint) was significantly higher in the
aboBoNT-A group, 65.8% (95% CI: 59.49–72.03), than in the
placebo group, 0.0% (95% CI: 0.00–4.68), P<0.001 in the ITT
population. Results were similar in the PP population (data not
shown).
The highest none-or-mild GL responder rate at maximum frown
was 92% of subjects, reached at week 2 in the subject assessments
(SSA) and at month 1 in the investigator assessments (ILA).
Both scales showed statistically significant, higher none-or-mild
severity responder rates for aboBoNT-A compared to placebo
from day 2 through month 6 (P<0.001) (Figure 2). In the placebo
group, none-or-mild rates were ≤3% on the ILA scale and ≤10%
on the SSA scale throughout the 6 month study.
A ≥1-grade improvement from baseline in GL severity at
maximum frown was achieved in all subjects treated with
aboBoNT-A at month 1 in the investigator assessments (ILA)
and in 95% in the subject assessments (SSA). The ≥1-grade
responder rates at maximum frown remained significantly
higher for the aboBoNT-A group than placebo (P<0.001)
throughout 6 months after treatment, both in the ILA and SSA
assessments (Figure 3). At month 6, a ≥1-grade improvement
in GL severity was reported in 46% of subjects on the ILA scale
and 56% of subjects on the SSA scale in the aboBoNT-A group,
compared to 15% (ILA) and 25% (SSA) for placebo.

FIGURE 5. Global aesthetic improvement scale responder rate reported
by subjects (mITT population).
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Figure 4 shows treatment results at maximum frown at 1 and 6
months after treatment with aboBoNT-A.
GL severity at rest was improved in 72% of subjects at 1 month
after aboBoNT-A treatment versus in 16% for placebo, as
assessed by the investigators (ILA). The ≥1-grade improvement
responder rates at rest were significantly higher for aboBoNT-A
than placebo at all post-treatment visits through month 6
(P<0.001, data not shown). At month 6, 51% (aboBoNT-A) versus
24% (placebo) had a ≥1-grade improvement from baseline at
rest.
Duration of Severity Improvement
For subjects who achieved a score of 0 or 1 on both the ILA and
the SSA scales concurrently at maximum frown after aboBoNTA-treatment, the median time to loss of this score on both scales
was 163 days (5.4 months) after injection, based on the KaplanMeier analyses. At 6 months after injection, >50% of the subjects
who achieved a score of 0 or 1 had still not returned to baseline
scores, ie, retained at least a 1-grade improvement on one or
both scales.

Global Aesthetic Improvement
At peak response (month 1), 99% of subjects in the aboBoNT-A
group assessed themselves as aesthetically improved in the
GL area in the GAIS assessments. Aesthetic improvement was
sustained in 94% through month 3, 80% through month 4 and
60% through month 6. In the placebo group, the GAIS responder
rate was ≤13% throughout month 6 (Figure 5).
Subject Satisfaction Questionnaire
From month 1 to month 6, ≥91% of subjects in the aboBoNT-A
group were satisfied with the aesthetic outcome of their treatment, ≥90% responded that they appeared refreshed, ≥84% were
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FIGURE 6. Subject satisfaction questionnaire (mITT population).
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satisfied with their appearance, ≥78% felt more attractive, ≥77%
felt better about themselves, ≥68% felt the treatment brought
them a less tired look, and ≥60% a more youthful appearance,
and almost all subjects in the aboBoNT-A group (≥98%)
considered their treatment results to look natural (Figure 6).
A majority of subjects (73%) felt that they looked younger than
their age, 1 month after treatment.
At month 6, 99% of subjects treated with aboBoNT-A responded
that they would recommend this treatment to family and 96%
that they would like to receive the same treatment again.
Subject-reported FACE-Q Scales
The subject-reported FACE-Q Appraisal of Lines Between the
Eyebrows total score increased after treatment with aboBoNT-A,

indicating that subjects were less bothered by their GL
appearance post-treatment. Mean scores remained higher for
aboBoNT-A than placebo from month 1 to month 6, with a peak
at month 1 (Figure 7).
In the FACE-Q Psychological Function assessments, measuring
concepts such as feeling happiness, confidence, and selfacceptance, the mean total scores showed an improvement
in overall subject well-being in the aboBoNT-A group after
treatment compared to placebo. Mean scores in the aboBoNT-A
group improved after treatment (+9.1 at month 1) and remained
higher than baseline throughout the study (+5.5 at month 6).
Meanwhile, in the placebo group, there was a consistent
decrease in the mean score after treatment (-1.2 at month 1; -3.5
at month 6 compared to baseline).
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FIGURE 7. FACE-Q Appraisal of lines between the eyebrows, mITT population.

Subjects tended to perceive themselves as younger after
treatment with aboBoNT-A. The largest improvement was at
month 1, when subjects reported looking 2.1 years younger than
before aboBoNT-A treatment (mean value), while the placebo
group increased their perceived age by a mean of 0.4 year at
month 1 after treatment.
Safety
An overview of TEAEs is presented in Table 2. Serious events
occurred in 4 subjects (1.8%) in the aboBoNT-A group and in
no subjects in the placebo group. None of these events were
related to treatment.

DISCUSSION
The aim of this study was to evaluate GL treatment using a
new higher dilution of the 300-U-vial of aboBoNT-A powder,
and a volume of injection of 0.1 mL. The safety results for this
injection volume were consistent with the well-known safety
profile of aboBoNT-A and in-line with the current prescribing
information.1,7-9 No new safety signals were identified. Treatment
with aboBoNT-A was well tolerated and there was a low rate of
injection site pain (0.4% in the aboBoNT-A group). All treatmentrelated TEAEs were non-serious and mild or moderate in
intensity. Eyelid ptosis, all of mild intensity, was reported
in 1.3% of subjects, which is lower than in the prescribing
information for aboBoNT-A,1 and for other toxin products used
in glabellar line treatment including onabotulinumtoxinA10
and prabotulinumtoxinA-xvfs,11 indicating no increase in local
spread of toxin with the larger injection volume of aboBoNT-A.
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Treatment-related TEAEs occurred in 10.8% of subjects in the
aboBoNT-A group and 7.8% in the placebo group, all were of
mild or moderate intensity. The most common treatmentrelated TEAEs during the study, occurring in >1 subject in total,
were headache, eyelid ptosis and injection-site pain (Table 2).
Three subjects (1.3%) developed eyelid ptosis after injection of
aboBoNT-A. All ptosis events were mild in intensity and resolved
without intervention. No new safety signals were identified.

TABLE 2.
Treatment-Emergent Adverse Events
aboBoNT-A
N=223
n (%)

Placebo
N=77
n (%)

Any TEAE

55 (24.7)

19 (24.7)

Any treatment-related TEAE

24 (10.8)

6 (7.8)

Most common treatment-related TEAEs (>1 subject in total)
Headache

19 (8.5)

Eyelid ptosis

3 (1.3)

0

Injection-site pain

1 (0.4)

2 (2.6)

aboBoNT-A=AbobotulinumtoxinA, n=number of subjects

3 (3.9)

The present study confirmed efficacy also for this dilution
and injection volume, including a rapid onset of effect, with a
median time to onset of 2 days reported in the subject diary,
and a ≥1-grade improvement in GL severity on day 2 reported
for 74% and 65% of subjects in the investigator- and subjectassessments, respectively. This is similar to the onset time for
aboBoNT-A demonstrated in prior studies.3,8,12-14
In line with previously reported data on aboBoNT-A,7,13 high
responder rates were attained on both GL severity scales at
2–4 weeks after treatment with the 0.1-mL-injection volume,
including a none-or-mild response in 92% of subjects and a
≥1-grade response in 95%–100% of subjects. The GL severity
improvement was sustained up to 6 months after aboBoNT-A
treatment, with statistically significant higher responder rates
over placebo both in the investigator and subject assessments.
Approximately half of the subjects (46% based on ILA; 56%
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based on SSA) maintained a ≥1-grade improvement at 6 months
after aboBoNT-A treatment, similar to in prior aboBoNT-A studies
with the 0.05-mL-volume of injection (Joseph et al, manuscript
in preparation).7,8 GAIS results also showed maintained
aesthetic improvement in a large proportion of subjects (60%)
in the aboBoNT-A group at 6 months, further supporting a long
duration of effect also with this dilution.
Importantly, the treatment effects of aboBoNT-A in this study
translated into high rates of subject satisfaction, persisting for
up to 6 months; ≥91% were satisfied with the aesthetic outcome
of their treatment, ≥98% found the results natural-looking, and
≥77% reported broader positive effects of treatment such as
feeling more attractive and feeling better about themselves.
The FACE-Q scale results confirmed improvement in both
satisfaction with GL appearance and psychological well-being,
which has also been shown in prior studies with different
dilutions of aboBoNT-A.15
Overall, the results from this new dilution study confirmed
those obtained in the previously published Phase IV study3
comparing GL treatment with aboBoNT-A using the 0.1 mL
versus 0.05 mL injection volume. By this study, we have even
more data showing the safety and efficacy of treatment with
aboBoNT-A, confirming the rapid onset, long duration, and high
subject satisfaction. The safety profile was maintained and there
were no signs of increased local spread of toxin with the higher
dilution and larger injection volume.

CONCLUSION

J. Schlessinger, D.P. Friedmann, F. Mayoral, et al
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In summary, injections with 50 U of aboBoNT-A, using the new
dilution resulting in 0.1 mL injection volume per 10 U, was a
safe and highly effective treatment of moderate-to-severe GL,
with rapid onset and effects persisting for up to 6 months.
Aesthetic improvement and subject satisfaction were sustained
throughout 6 months.
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ABSTRACT
Background: Skin aging is a multifactorial process induced by intrinsic factors such as metabolic processes and senescence as well as
environmental factors, including smoking, air pollution, and solar radiation. UV-induced production of reactive oxygen species induces
skin photoaging. Antioxidants, including vitamin C and E and green tea polyphenols, represent a promising strategy for the aesthetic
improvement of clinical features associated with aging.
Objective: To assess the safety, tolerability, and efficacy of a novel vitamin C and E and green tea polyphenols (CE-GTP) combination
serum on photoaged facial skin.
Methods: 31 healthy females aged 43 to 65 years (mean age, 57.9) participated in this single-center, 12-week clinical trial. Subjects
applied CE-GTP serum twice daily for the duration of the study. Clinical grading of efficacy parameters, safety and tolerability evaluations,
ultrasound measurements, and self-assessment questionnaires were conducted at several study milestones.
Results: Statistically significant improvements were observed in all clinically graded efficacy parameters. Highlights include reduction
in fine lines around the eye area and facial wrinkles and enhanced skin smoothness and radiance. Ultrasound measurements showed
a statistically significant increase in skin density at week 12 compared with baseline, indicating thickening of the epidermal and dermal
tissue, associated with youthful, healthier skin. Subjects self-reported numerous improvements, including reduction of fine lines and
wrinkles, improved skin tone and texture, diminished look of dark spots, and improved skin elasticity.
Conclusion: Novel CE-GTP serum is safe and effective, as shown by statistically significant improvements in multiple aesthetically
important objective, subjective, and patient reported outcomes.
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INTRODUCTION

S

kin aging is a multifactorial process induced by intrinsic
factors such as metabolic processes and senescence
as well as environmental factors, including smoking,
air pollution, and solar radiation, including visible light and
infrared light exposure.1 There are several mechanisms by
which UV-radiation induces photoaging, including direct DNA
damage, cell surface receptor-initiated signaling, mitochondrial
damage, and increased production of reactive oxygen species
(ROS) and reactive nitrogen species (RNS).2 These molecular
changes have undesirable aesthetic consequences, including
erythema, edema, sunburn, skin laxity, and reduced integrity
of the skin.3
The cosmeceutical industry has increasingly focused on
strategies to combat oxidative stress-mediated photoaging.
While numerous antioxidant-based antiaging products are on
the market, demand exists for innovative, effective, naturally
derived cosmeceuticals.4 According to market research, the
cosmeceutical industry is adapting to these consumer demands
as the global natural skincare products market was valued at

$10.84 billion in 2019, with facial care having the largest market,
and is forecast to grow by $3.2 billion during 2020-2024.5,6
Green tea polyphenols (GTPs) are naturally occurring
compounds that have significant antioxidant and antiinflammatory properties.7,8 They are a potent source of
exogenous antioxidants that have been proven to reduce
endogenous ROS and RNS, and thereby diminish and reverse
the impact of photoaging. In vitro experiments demonstrated
that GTPs inhibit the upregulation of H202-generated free
radicals in human skin fibroblasts.7 Green tea derivatives also
appear to enhance the regenerative capabilities of skin as aged
keratinocytes can be stimulated by GTPs to renew cell division
in aging skin.9,10 Based on the strength of laboratory studies,
animal studies, and clinical trials, the use of green tea-derived
polyphenols is highly attractive to dermatologists and patients
for aesthetic and antiaging purposes.
Vitamin C and E are natural antioxidants that have been
clinically proven to provide photoprotection and antiaging
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effects through their free radical scavenging capabilities.11,12
Evidence supports that vitamin C and E work synergistically.13
Thus, antioxidative protection is greater with combinations of
vitamin C and E than with vitamin C or E alone.13 Vitamin C- and
E-based skincare products have become exceedingly popular
among consumers, as shown by the wide variety of successful
serums on the market that feature these ingredients.
While vitamin C, vitamin E, and GTPs, when studied separately,
have been shown to invoke positive effects on photoaged skin
through their antioxidant effects, a combination regimen of the
three substances has not been studied.9,13-15 The objective of
this clinical trial is to assess the safety, tolerability, and efficacy
of a novel combination of vitamin C and E and GTP (CE-GTP)
serum on photoaged facial skin.

MATERIALS AND METHODS
Study Design and Participants
We conducted a 12-week, single-center clinical trial to assess the
safety, tolerability, and efficacy of CE-GTP serum in photoaged
facial skin. A total of 31 healthy females aged 43 to 65 years

J. Jagdeo, A. Kurtti, S. Hernandez, et al

(mean age, 57.9) who had not had any facial treatments in the
past 6 months were included. Detailed inclusion and exclusion
criteria are displayed in Table 1. A summary of demographic
information is displayed in Table 2. The clinical trial was
conducted by SGS Stephens, Inc. in Richardson, Texas from
June 29, 2020 to September 25, 2020.
Subjects were instructed to avoid application of any topical
moisturizing products to the face for at least 2 days prior to
the first visit. For the duration of the 12-week study, subjects
were instructed to cleanse their face twice daily (morning and
evening) with a provided supporting cleanser, apply a provided
sunscreen in the morning with reapplication as needed, and
apply the test material (CE-GTP Serum) twice daily (morning
and evening). Subjects were instructed to refrain from extended
periods of sun exposure and use of tanning beds, sunless
tanning products, mechanical/chemical cleansers, devices on
the face, antiaging products, and new facial products other than
the assigned test material for the duration of the study. Subjects
were allowed to continue use of all regular brands of color
cosmetics, makeup remover, and sunscreen.

TABLE 1.
Inclusion and Exclusion Criteria
Inclusion Criteria
•
•
•
•

Do Not Copy
Penalties Apply

Female, 21 to 65 years of age
In good general health
Fitzpatrick skin type I–VI
Mild to moderate scores for the following parameters on the global face:
- Wrinkles
- Hyperpigmentation
- Firmness (visual)
• No facial treatments in past 6 months and willing to withhold during study duration
Exclusion Criteria
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•

Diagnosed with allergies to facial skin care products.
Nursing, pregnant, or planning to become pregnant during study.
History of skin cancer within past 5 years.
Currently taking or have taken:
- Oral isotretinoin (Accutane®) within last 6 months
- Avita®, Differin®, Renova®, Retin-A®, Retin-A Micro®, Soriatane®, or Tazorac® within 3 months
- Prescription-strength skin-lightening within 3 months
- Any anti-wrinkle, skin-lightening, or other product or topical or systemic medication known to affect skin aging or dyschromia within 2 weeks
Dental surgery/procedures within 4 weeks before study start date or planning to have dental surgery/procedures during study.
Health condition and/or pre-existing dermatologic disease on the face deemed inappropriate for participation or could interfere with the
outcome of the study.
Observable sunburn, suntan, scars, nevi, excessive hair, tattoos, or other dermal conditions on the face that may influence test results.
History of immunosuppression/immune deficiency, organ transplant, or currently using oral or systemic immunosuppressive medications
and/or undergoing radiation or chemotherapy.
Using or having regularly used systemic or topical corticosteroids within past 4 weeks.
Disease such as asthma, diabetes, epilepsy, hypertension, hyperthyroidism, or hypothyroidism not controlled by diet or medication.
Individuals having multiple health conditions may be excluded from participation even if controlled.
Started a long-term medication within the last 2 months.
Planned surgeries or invasive medical procedures during study.
Currently participating in any other clinical trial.
Participated in any clinical trial involving the face within 2 weeks prior to inclusion into the study.
Started hormone replacement therapies (HRT) or hormones for birth control less than 3 months prior to study entry or who plan on starting,
stopping, or changing doses of HRT or hormones for birth control during study.
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Outcome Measures
Clinical grading of efficacy parameters was conducted at visit
1 (baseline), visit 2 (week 4), visit 3 (week 8), and visit 4 (week
12). Safety and tolerability evaluations and VISIA-CR imaging
were performed at every post-baseline visit. Regarding efficacy

TABLE 2.
Summary of Demographic Information- ITT Population
All Subjects
31

N
Age (years)
Mean

57.9

Standard deviation

6.1

Minimum

43

Median

59

Maximum

65
N

(%)

31

(100.0)

Hispanic or Latino

3

(9.7)

Not Hispanic or Latino

28

(90.3)

Sex
Female
Ethnicity

Race

J. Jagdeo, A. Kurtti, S. Hernandez, et al

parameters, examiners used a modified Griffiths 10-point scale
to clinically grade each subject for fine lines on the eye area,
wrinkles on the global face and eye area, skin smoothness
(visual), hyperpigmentation, radiance, firmness (visual), and
overall photodamage on the global face (Table 3).16 Safety and
tolerability were determined by clinically assessing the signs of
erythema, edema, dryness, and scaling. Subjects also evaluated
safety and tolerability by self-assessing the degree of burning,
stinging, and itching globally (Table 4). Digital images were taken
of each subject’s face (left, center, and right views) using the
VISIA-CR photo station (Canfield Imaging Systems, Fairfield, NJ)
with a Canon Mark II digital SLR camera (Canon Incorporated,
Tokyo, Japan) under the following lighting conditions: standard
1 (visible [bright]), standard 2 (visible), standard 3 (raking light
for crow’s feet area), cross-polarized, and parallel polarized.
Ultrasound measurements were taken at baseline and week 12
visits. A single measurement was taken on the left crow’s feet
area using a 50 MHz ultrasonic transducer interfaced to a DUB
6100 OEM System (Taberna Pro Medicum, Lüneburg, Germany)
to measure the skin density. Patient reported outcomes were
measured via self-assessment questionnaires at weeks 4, 8,
and 12 to evaluate subject perceived treatment outcomes and
product performance.
Compliance
Subjects completed a daily diary, recording test material
applications, adverse events, and comments during the study.
Diaries were reviewed for compliance at each post-baseline
visit. Study provided CE-GTP serum volumes were visually
inspected at each post-baseline study visit to assess treatment
compliance. Additionally, test material units were weighed prior
to distribution and at weeks 4, 8, and 12 to quantify usage of CEGTP by study participants.

Do
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American Indian or Alaska Native

1

Asian

3

Black or African American

3

White or Caucasian

24

(77.4)

I

2

(6.5)

II

4

(12.9)

III

16

(51.6)

IV

6

(19.4)

(9.7)

Fitzpatrick skin type

Statistical Analysis
The descriptive statistical summary for all efficacy grading
parameters, safety and tolerability evaluation parameters, and
ultrasound measurements, includes the N, mean, median,

TABLE 3.
Clinical Grading of Efficacy Parameters Using Modified Griffiths 10-Point Scale
Parameter

Location(s)

0=

9=

Fine lines

Eye area

None

Numerous, deep fine lines

Wrinkles

Global face
Eye area

None

Numerous deep wrinkles

Skin smoothness (visual)

Global face

Smooth, even-looking skin texture,
no roughness

Rough, uneven-looking skin texture

Hyperpigmentation

Global face

Even skin color, no hyperpigmentation

Significant (severe) hyperpigmented
appearance, involving most of the face,
with very strong intensity

Radiance

Global face

Radiant, luminous or glowing appearance

Dull/matte and/or sallow skin appearance

Firmness (visual)

Global face

Lifted, tight-appearing skin

Sagging, loose-appearing skin

Global face

None or minimal visual evidence
of photodamaged skin

Severe photodamaged skin

Overall photodamage
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TABLE 4.
Safety and Tolerability Evaluation Using a 4-Point Scale for Objective and Subjective (Self-Assessed) Irritation Parameters
Objective Irritation Parameters
Erythema

0 = None
3 = Severe

No erythema of treatment area
Marked redness of treatment area

Edema

0 = None
3 = Severe

No edema/swelling of treatment area
Marked edema of treatment area

Dryness

0 = None
3 = Severe

No dryness of treatment area
Marked dryness of treatment area

Scaling

0 = None
3 = Severe

No scaling of treatment area
Scaling and peeling of skin over all areas of treatment area

Subjective Irritation Parameters
Burning

0 = None
3 = Severe

No burning of treatment area
Hot burning sensation of treatment area that causes definite discomfort and may interrupt daily activities and/or sleep

Stinging

0 = None
3 = Severe

No stinging of treatment area
Marked stinging sensation of treatment area that causes definite discomfort and may interrupt daily activities and
/or sleep

Itching

0 = None
3 = Severe

No itching of treatment area
Marked itching sensation of treatment area that causes definite discomfort and may interrupt daily activities and/
or sleep

standard deviation, minimum, and maximum of scores/values
at all applicable time points. Mean of the change from baseline
(defined as post-baseline value minus baseline value) was
estimated at post-baseline time points. The null hypothesis,
that the mean change from baseline is zero, was tested using
the Wilcoxon signed rank test for the efficacy and safety and
tolerability results. The paired t test was used for comparing the
ultrasound measurements.

a statistically significant improvement (decrease) in scores at
weeks 4, 8, and 12 when compared with baseline scores for fine
lines on the eye area, skin smoothness, and radiance. Regarding
scores for fine lines on the eye area, the mean change was -0.55
± 0.42, -0.77 ± 0.59, and -1.20 ± 0.77, with a % mean change
of -16.6%, -23.4%, -36.2% at weeks 4, 8, and 12, respectively
(P=<.001, <.001, <.001, respectively). For skin smoothness
scores there was a mean change of -0.29 ± 0.25, -0.52 ± 0.30,
and -0.65 ± 0.27 and % mean change of -6.2%, -11.1%, -13.9%
at weeks 4, 8, and 12, respectively (P=<.001, <.001, <.001,
respectively). For radiance scores there was a mean change of
-0.24 ± 0.25, -0.39 ± 0.25, and -0.58 ± 0.27 and % mean change of
-4.9%, -7.9%, -11.9% at weeks 4, 8, and 12, respectively (P=<.001,
<.001, <.001, respectively). There was a statistically significant
improvement in scores for wrinkles on the global face and eye
area, hyperpigmentation, and firmness at weeks 8 and 12. The
mean score change for wrinkles on the global face was -0.11 ±
0.21 and -0.32 ± 0.31 with a % mean change of -2.4% and -6.6%
at weeks 8 and 12, respectively (P=.016 and <.001, respectively).
The mean score change for wrinkles on the eye are was -0.19
±0.31 and -0.30 ± 0.34 with a % mean change of -4.1% and -6.4%
at weeks 8 and 12, respectively (P=.002 and <.001, respectively).
For hyperpigmentation scores, the mean change was -0.29
± 0.25 and -0.43 ± 0.17 with a % mean change of -6.0% and
-8.9% at weeks 8 and 12, respectively (P= <.001 and <.001). For
firmness scores, the mean change was -0.24 ± 0.25 and -0.38 ±
0.22 with a % mean change of -5.0% and -7.9% at weeks 8 and
12, respectively (P=<.001 and <.001, respectively). There was a
statistically significant improvement in overall photodamage
scores at week 12. The mean change was -0.43 ± 0.17 with a
mean % change of -8.9% (P=<.001) (Figure 1).
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Questionnaires were tabulated and the frequency and
percentage of all response options were reported for each
question and time point. A binomial (sign) test was performed
to test if the proportion of the combined designated favorable
responses was equal to the combined designated unfavorable
responses for each applicable question.
All statistical tests were 2-sided at significance level alpha=0.05
unless specified otherwise. No multiple testing corrections were
considered in the study. Statistical analyses were performed
using SAS software version 9.4 (SAS Statistical Institute).
A total of 31 subjects were included in the intent-to-treat (ITT)
population, with 30 subjects completing study participation.
Data for discontinued subject 003 (baseline through week 8) was
included in the statistical analyses as part of the ITT population.
This study was IRB approved and conducted in accordance with
federal regulations and Good Clinical Practice guidelines.

RESULTS
Clinical Grading of Efficacy Parameters
Analysis of the clinical grading of efficacy parameters showed
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TABLE 5.
Analysis of the Self-Assessment Questionnaires. A statistically significantly greater proportion of subjects selected favorable responses
(strongly agree or agree) compared to unfavorable responses (strongly disagree or disagree) to the following inquiries at weeks 4, 8, and 12
(unless otherwise indicated).
Regarding experience with the product:
The product…
• Reduces the…
- Appearance of fine lines
- Appearance of wrinkles
- Depth of wrinkles
- Look of puffy eyes
• Softens…
- Laugh lines around my eyes
- Lines around my mouth
• Diminishes the appearance of…
- Large pores
- Age spots / dark spots
• Improves skin's…
- Tone and texture
- Elasticity
• Minimizes skin discoloration
• Visibly brightens the appearance of skin
• Calms redness and irritation (statistically significant at week 12 only)

Compared to before I used this product…
• Skin feels…
- Plumper
- Firmer
- More nourished
- More hydrated
- Softer
• Skin looks…
- Less dull
- Younger
- More glowing
• I see improved overall…
- Balance of skin
- Health of skin

Regarding product characteristics:

Regarding self confidence in social settings:

The product…
• Was…
- Easy to apply
- Easy to use
- Non-irritating
• Absorbed into my skin well
• Felt…
- Moisturizing
- Non-greasy
- Lightweight
• Had a pleasant…
- Texture
- Scent

• I am relaxed around…
- Friends and family
- People that I don’t know well
• I feel at ease at social gatherings with people I know
• I am comfortable…
- Meeting new people
- Speaking up in public
• I can look people in the eye when I meet them
• I make a good first impression
• I feel confident…
- When I participate in group situations (eg, meetings)
- When I walk into a room full of people I don’t know
- In new social situations (eg, parties)
- When I meet a new person
• It is easy for me to make new friends
• People are drawn to me in social situations
• People notice me when I walk into a room

Regarding self-esteem and empowerment
• I feel…
- Okay about myself
- Good about myself
- Positive about myself
- Happy
- Attractive
- Confident
- Great about myself
- Radiant
• I am…
- Not self-conscious
- Comfortable with myself
- Sure of myself
• I like myself
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FIGURE 1. Improvements across all clinical efficacy parameters. Statistically significant improvements (decreases) from baseline scores for
fine lines on the eye area, skin smoothness, and radiance on the global face at weeks 4, 8, and 12, wrinkles on the global face and eye area,
hyperpigmentation, and firmness at weeks 8 and 12, and overall photodamage at week 12.

For all efficacy parameters, by week 12, 50% or more of
subjects displayed improvements. Of note, 96.7% of subjects
demonstrated improvement in scores for fine lines on the eye
area, 96.7% for smoothness, and 93.3% for radiance by week
12. Figure 2 shows the percent of subjects with improvement
at weeks 4, 8, and 12 for each efficacy parameter. No subjects
displayed worsening in scores by week 12 in any of the efficacy
parameters. Representative clinical photographs are displayed
in Figure 3.

statistically significant change (increase or decrease) in scores
for dryness, scaling, burning, or stinging at any post-baseline
time point when compared with baseline scores. Edema and
itching were scored as 0 (none) at each time point.
No serious adverse events were reported. Of the 31 subjects,

one experienced non-severe adverse effects, including
Do Not only
Copy
pruritus and dry skin in the eye area and skin exfoliation in the
Penaltiesforehead
Apply
and mouth. These symptoms were temporary and
resolved fully.

Safety and Tolerability Evaluations
Analysis of the safety and tolerability data demonstrated a
statistically significant improvement (decrease) in scores for
erythema on the global face at week 12 when compared with
baseline scores (% mean change= -84.6, P=.004). There was no

Ultrasound Measurements
Analysis of the ultrasound measurements showed a statistically
significant increase in skin density values at week 12 when
compared with baseline values (% mean change= 44.5,

FIGURE 2. Majority of subjects experienced clinically graded improvements. For all efficacy parameters, 50% or more of subjects displayed
improvements by week 12.
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FIGURE 3. Clinical photographs displaying aesthetic improvements.
Visible aesthetic improvements before (baseline) and after treatment
(week 12). Blue circle= reduction in hyperpigmentation. Green arrows=
reduction in wrinkles. Black circle= reduction in erythema.

J. Jagdeo, A. Kurtti, S. Hernandez, et al

FIGURE 4. Skin density improvement. Ultrasound measurements
revealed a statistically significant increase in skin density values at
week 12 compared with baseline values, indicating thickening of
epidermal and dermal tissue.

subjects gave favorable responses to the inquires that their skin
felt plumper, firmer, and softer, compared to those that gave
unfavorable responses.
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P=<.001), indicating thickening of the epidermal and dermal
tissue (Figure 4).
Patient Reported Outcomes
Analysis of the questionnaires regarding product performance
completed by subjects at each post-baseline time point
showed that a statistically significantly greater proportion
of subjects selected favorable responses (strongly agree or
agree) compared to unfavorable responses (strongly disagree
or disagree) to the inquiries listed in Table 5 at weeks 4, 8, and
12, unless otherwise indicated. Among other experiences, a
statistically significantly greater proportion of subjects strongly
agreed or agreed that CE-GTP serum reduced the appearance
of fine lines and wrinkles, improved skin tone and texture,
and minimized skin discoloration compared to those that gave
unfavorable responses. Compared to before they had used CEGTP serum, a statistically significantly greater proportion of

In this study, we demonstrate that novel CE-GTP serum is
safe and effective for improving photoaged facial skin. From
correcting hyperpigmentation to increasing firmness, the serum
addresses a wide variety of aesthetic concerns with a short
duration of use. Remarkably, the majority of subjects displayed
statistically significant improvement within 12 weeks across
all clinical parameters. Subjects also self-reported numerous
improvements, including reduction of the appearance of fine
lines and wrinkles, improved skin tone and texture, diminished
look of dark spots, and improved skin elasticity. It is also
notable that subjects demonstrated continued improvement
across all clinical parameters throughout the duration of the
study, indicating that continued use yields continued aesthetic
improvement.
CE-GTP serum addresses the top aesthetic patient concerns.
Studies have revealed that men and women believe the eyes
are the most important indicator of beauty.17,18 Additionally,
surveys assessing aesthetic priorities among men and women
have discovered that the periorbital areas, in particular crow’s
feet, are a source of distress and a top treatment priority.18,19 The
CE-GTP serum quickly targets the periorbital area, as evidenced
by the majority of subjects showing statistically significant
improvement in fine lines of the eye area within 4 weeks.
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Moreover, ultrasound measurements revealed a significant
thickening of epidermal and dermal tissue in the crow’s feet by
week 12, resulting in younger, healthier skin.
CE-GTP serum also fulfills the demand for an effective, natural
personal skincare product. With subjects reporting that the
serum is highly tolerable, non-irritating, and easy to use and
apply, this vitamin- and plant-based product can be safely and
easily incorporated into an at-home skincare routine. Home
use of this topical agent may enhance the results of in office
aesthetic procedures.
The findings of this study are strengthened by the fact that there
were statistically significant improvements across all aesthetic
parameters. There were some limitations to the study. The study
was a single-subject design rather than split-face. Therefore,
treatment randomization and blinded evaluations were not
feasible. Additionally, the study was of limited duration. There
is thus uncertainty regarding continued improvement beyond
12 weeks duration. Also, as only females were included in this
study, the results are not generalizable to men. Lastly, subjects
did not report a significant reduction in the appearance of dark
circles at any time point. As there are few products on the
market that effectively correct dark circles, this represents an
opportunity for future research and product development.
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INTRODUCTION

D

ue to increasing diversity of the United States, with an
estimated 50 percent of the population identifying as
non-white by the year 2050,1 it is imperative to improve
medical knowledge regarding specific conditions affecting
this population as well as medical trainees’ confidence when
caring for these patients. Disparities in dermatologic training
regarding skin of color (SOC) pathology have been observed.2,3
Dermatologic health inequalities in ethnic minorities have also
been reported.1 This study evaluates current trends in SOC
residency curricula and assesses confidence in caring for this
population, from the standpoints of both the program director
(PD) and resident.

TABLE 1.
Statistical Analysis of SOC Experiences and Resident’s Confidence
Level
Residents
SOC
Experience

Odds Ratio*

95% CI

Clinic

Diagnosis

0.83

0.25-2.73

0.7632

Didactics

Diagnosis

1.62

0.63-4.13

0.3152

Electives

Diagnosis

1.61

0.3-8.66

0.5771

Expert

Diagnosis

3.08

1.12-8.5

0.02719

Clinic

Treatment

0.86

0.28-2.65

0.7829

Didactics

Treatment

1.09

0.44-2.72

0.852

Electives

Treatment

1.37

0.23-8.09

0.7264

Expert

Treatment

2.28

0.87-6.01

0.09266
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An anonymous survey approved by the Institutional
Review
Board at the University of Florida was distributed to dermatology
postgraduate year (PGY) 2–4 residents and program directors
(PDs) through the Association of Professors of Dermatology
e-mail listserv. The number of questions varied based on
respondent answers. The survey evaluated SOC pathology
exposure via lectures, on-site clinics, electives, or instruction
by SOC experts. Additional questions were asked regarding
resident confidence level in treating affected patients of color.
PDs also received questions regarding their assessment of
resident confidence levels.
Demographics and geographic distribution of respondents are
displayed in Supplementary Table and Figure 1, respectively.
The anonymous survey received 137 responses (summarized
in Supplementary Table) from over 50 residency programs,
with 54 PD, 33 PGY-2, 26 PGY-3, and 24 PGY-4 respondents. A
Pearson’s χ2 test was used to analyze the relationship between
SOC specific experiences and residents’ confidence level
in diagnosis and treatment in SOC compared to Caucasian
patients (Table 1). Our study found that residents with an
expert in SOC in their program are 3.08 (95% CI, [1.12, 8.5])
times more likely to feel equally/more confident in diagnosing
skin disorders in SOC versus Caucasian patients compared to
residents without an expert attending. However, a statistically
significant relationship was not shown when analyzing resident
confidence level and SOC clinics, lectures, or electives. The

p-value
for χ2 test

Diagnosis or
Treatment

Program Directors

SOC
Experience

Diagnosis or
Treatment

Odds Ratio*

95% CI

p-value
for χ2 test

Clinic

Diagnosis

1.32

0.3-5.77

0.7068

Didactics

Diagnosis

0.76

0.22-2.67

0.666

Electives

Diagnosis

0.59

0.15-2.26

0.4383

Expert

Diagnosis

1.08

0.32-3.64

0.897

Clinic

Treatment

0.44

0.11-1.87

0.2617

Didactics

Treatment

0.63

0.17-2.35

0.4945

Electives

Treatment

0.39

0.1-1.49

0.1653

Expert

Treatment

0.71

0.22-2.36

0.5804

SOC
Experience

Diagnosis or
Treatment

Odds Ratio*

95% CI

p-value
for χ2 test

Clinic

Diagnosis

1.01

0.41-2.5

0.982

Combined (Residents and PDs)

Didactics

Diagnosis

1.33

0.64-2.78

0.4423

Electives

Diagnosis

1.02

0.37-2.82

0.9696

Expert

Diagnosis

1.84

0.86-3.91

0.113

Clinic

Treatment

0.66

0.28-1.6

0.3607

Didactics

Treatment

0.92

0.44-1.91

0.8247

Electives

Treatment

0.6

0.22-1.62

0.311

Expert

Treatment

1.45

0.69-3.05

0.3256

SOC: skin of color; CI: confidence interval
*
The odds ratios reflect confidence of residents with SOC specific experiences
compared with confidence of residents without SOC specific experience.
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FIGURE 1. Regional geographic distribution of survey respondents.
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relationship between SOC experiences and PD’s perception of
resident confidence level in diagnosis and treatment in SOC
compared to Caucasian patients did not reveal any significant
correlations, even when combining responses with resident
responses.
Limitations of this study include a small sample size, surveybased data, and assessment of resident confidence rather
than knowledge. Due to anonymity, we are unable to identify
individual respondents to further investigate their location.
Our survey did not collect information about the patient
population demographics cared for by each participant, which
may influence residents' confidence and need for SOC specific
experiences. However, better identification of participants’
patient demographics could be pursued in a follow-up survey
that analyzes residents’ confidence and exposure to SOC
pathology.
The responding residents were notably equally/more confident
in diagnosing skin disease in SOC if they had an expert at their
program. Further efforts should be made to improve resident
confidence in diagnosing pathology in SOC in order to adapt to
an increasingly diverse patient population. Based on this study,
increased clinical instruction by SOC experts may address this
knowledge gap.
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SUPPLEMENTARY TABLE.
Survey Questions and Responses
n (%*)

Survey Questions
Does your program have a specialty clinic dedicated to skin of color (SOC)?
Yes

33 (24%)

No

76 (76%)

Does your program offer didactics focused on skin of color?
Yes

69 (53%)

No

58 (44%)

I don’t know

4 (3%)

Does your program offer electives focused on skin of color?
Yes

20 (16%)

No

94 (73%)

I don’t know

14 (11%)

How confident do you feel in diagnosing skin disease in patients of color, compared to skin disease in Caucasian patients?
More confident

3 (4%)

Equally confident

27 (34%)

Less confident

50 (63%)

Unsure

0 (0%)

How confident do your residents feel in diagnosing skin disease in patients of color, compared to skin disease in Caucasian patients?
More confident

5 (10%)

Equally confident

17 (35%)

Less confident

22 (46%)

Unsure

4 (8%)

How confident do you feel in treating and managing skin disease in patients of color, compared to skin disease in Caucasian patients?
More confident
Equally confident
Less confident
Unsure

Do Not Copy
Penalties Apply

2 (3%)
42 (53%)
34 (43%)
2 (3%)

How confident do your residents feel in treating and managing skin disease in patients of color, compared to skin disease in Caucasian patients?
More confident

5 (10%)

Equally confident

20 (42%)

Less confident

19 (40%)

Unsure

4 (8%)

Does your program have an expert in skin of color**?
Yes

50 (39%)

No

71 (55%)

I don’t know

7 (5%)

In your opinion, what percentage of your faculty identify as members of a minority group?
Average % of minority faculty based on 127 responses

19%

What is your race? Check all that apply
American Indian or Alaska Native

2 (1%)

Asian or South Asian subcontinent

20 (14%)

Black or African American

14 (10%)

Native Hawaiian or Pacific Islander
Caucasian

0 (0%)
92 (67%)

Other

6 (4%)

Choose not to answer

4 (3%)

What is your ethnicity?
Hispanic or Latinx

6 (5%)

Not Hispanic or Latinx

115 (91%)

Choose not to answer

6 (5%)

PGY: postgraduate year; PD: program director
*
Percentages are rounded to the nearest whole number
**
A skin of color expert is defined as an individual who has chosen to dedicate their time to educating others on skin of color pathology, treats mostly disease in skin of color patients,
and/or is specifically interested in research pertaining to skin of color.
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Health Policy Education in U.S. Dermatology Residency
Programs: A Nationwide Survey of Program Leadership
Zizi Yu BA,a Nicholas Theodosakis MD, PhD,B Margaret W. Cavanaugh-Hussey MD MPH,c
Vinod E. Nambudiri MD MBA,c Jennifer T. Huang MD,d Avery H. LaChance MD MPHc
Harvard Medical School, Boston, MA
BHarvard Combined Dermatology Residency Training Program, Harvard Medical School, Boston, MA
c
Department of Dermatology, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA
DDermatology Program, Boston Children’s Hospital, Harvard Medical School, Boston, MA
a

TABLE 1.

INTRODUCTION

A

midst the ongoing COVID-19 pandemic, widening
health disparities, and uncertainty surrounding the
future of healthcare reform, physicians have a unique
opportunity to affect health policy and advocate on behalf of
their patients. However, formal health policy and advocacy
training throughout graduate medical education is limited.1,2
Studies across specialties suggest that while trainees feel
it is important for physicians to participate in advocacy and
policymaking, their perceived ability to do so is limited by
knowledge gaps.3-5 In one survey of trainees across specialties,
94% of respondents agreed that “as a physician I have a
duty to advocate,” but only 12% of respondents indicated
receiving adequate advocacy training in residency.4 Within
dermatology, residents have expressed dissatisfaction with
their training in business management and health policy.3
Given these gaps, we sought to understand the current
landscape of formal health policy instruction and opportunities
available to residents in dermatology programs across the U.S.

Residency Program Characteristics and Health Policy-Specific Curricula/
Opportunities
#

(n=94) %

Region
Northeast

26

27.7

South

28

29.8

Midwest

25

26.6

West

15

16.0

Urban

57

60.6

Suburban

32

34.0

Rural

5

5.3

Academic Medical Center

76

80.9

Community Hospital

17

18.1

Veteran's Affairs Hospital

1

1.1

Setting

Do Not Copy
Penalties Apply
Hospital Type

Presence of:
Formal health policy curriculum

MATERIALS AND METHODS
Between March-August 2020, a 30-question electronic Redcap
survey assessing health policy education and curricular
opportunities was distributed to program leadership, composed
of program directors, associate program directors, and chief
residents, at Accreditation Council for Graduate Medical
Education
(ACGME)-accredited
dermatology
residency
programs. Statistical analyses were completed using Stata/
SE 15.1 (StataCorp). The Partners Institutional Review Board
approved this study.

RESULTS
There were 94 responses from 144 programs (65% response
rate) with roughly equal geographic distribution across the
United States (Table 1). While a majority of programs reported
presence of at least one faculty member with health policy
expertise at their institution (n=48, 51%), a minority reported
offering formal health policy curricula (n=14, 15%), elective
opportunities (n=34, 36%), or research opportunities (n=43,
46%) in health policy. While most programs were affiliated with
institutions that had other non-medical graduate schools (n=71,
76%), a minority reported definitive presence of a division or

Yes

14

14.9

No

80

85.1

Yes

34

36.2

No

60

63.8

Yes

43

45.7

No

51

54.3

Yes

48

51.1

No

46

48.9

Health policy elective opportunities

Health policy research opportunities

Faculty members with health policy expertise

Division/department of health policy within affiliated medical school
Yes

45

47.9

No

14

14.9

I don’t know

35

37.2

Yes

71

75.5

No

19

20.2

I don’t know

4

4.3

Non-medical graduate schools at affiliated university
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TABLE 2. (CONTINUED)

TABLE 2.
Health Policy Topics and Frequency of Instruction by Presence of Formal
Health Policy Curricula
No
(n=80)

Yes
(n=14)

Affordable Care Act

Health Policy Topics and Frequency of Instruction by Presence of Formal
Health Policy Curricula
No
(n=80)

Pvalue*
0.002

Yes
(n=14)

Physician reimbursement

Pvalue*
0.061

Never

58 (72.5%)

5 (35.7%)

--

Never

41 (51.3%)

6 (42.9%)

--

1-2x in residency

20 (24.1%)

5 (35.7%)

--

1–2x in residency

29 (36.3%)

3 (21.4%)

--

2 (2.5%)

3 (21.4%)

--

9 (11.3%)

3 (21.4%)

--

3x/year

0 (0%)

0 (0%)

--

More than 3x/year

0 (0%)

1 (7.1%)

--

0 (0%)

0 (0%)

--

1 (1.3%)

2 (14.3%)

1-2x/year

Medicare & Medicaid

0.010

Never

46 (57.5%)

4 (28.6%)

--

1-2x in residency

29 (36.3%)

5 (35.7%)

--

4 (5.0%)

3 (21.4%)

--

1-2x/year
3x/year
More than 3x/year

0 (0%)

0 (0%)

--

1 (1.3%)

2 (14.3%)

--

Medicare Access and CHIP Reauthorization Act of 2015
(MACRA) & Merit-based Incentive Payment System (MIPS)

0.007

1–2x/year
3x/year
More than 3x/year
Current healthcare reform proposals

-0.024

Never

55 (68.8%)

7 (50.0%)

--

1–2x in residency

20 (25.0%)

5 (35.7%)

--

5 (6.3%)

0 (0%)

--

3x/year

0 (0%)

0 (0%)

--

More than 3x/year

0 (0%)

2 (14.3%)

1–2x/year

Alternative payment models

-0.009

Never

48 (60.0%)

3 (21.4%)

--

Never

64 (80.0%)

7 (50.0%)

--

1–2x in residency

24 (30.0%)

8 (57.1%)

--

1–2x in residency

14 (17.5%)

5 (35.7%)

--

8 (10.0%)

2 (14.3%)

--

1–2x/year

2 (2.5%)

0 (0%)

--

3x/year

0 (0%)

0 (0%)

--

3x/year

0 (0%)

0 (0%)

--

More than 3x/year

0 (0%)

1 (7.1%)

--

More than 3x/year

0 (0%)

2 (14.3%)

--

1–2x/year

Drug pricing

0.059
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Comparative/international health systems

Never

30 (37.5%)

5 (35.7%)

--

Never

1–2x in residency

37 (46.3%)

4 (28.6%)

--

1–2x/year

11 (13.8%)

2 (14.3%)

--

0 (0%)

0 (0%)

--

3x/year

2 (2.5%)

3 (21.4%)

--

More than 3x/year

3x/year
More than 3x/year
Billing & coding
Never

0.372

0.046

67 (84.8%)

9 (64.3%)

--

1–2x in residency

9 (11.4%)

4 (28.6%)

--

1–2x/year

3 (3.8%)

0 (0%)

--

0 (0%)

0 (0%)

--

0 (0%)

1 (7.1%)

--

Current legislative priorities in dermatology

0.003

1 (1.3%)

0 (0%)

--

Never

43 (53.8%)

4 (28.6%)

--

1–2x in residency

13 (16.3%)

5 (35.7%)

--

1–2x in residency

30 (37.5%)

4 (28.6%)

--

1–2x/year

49 (61.3%)

7 (50.0%)

--

1–2x/year

7 (8.8%)

4 (28.6%)

--

3x/year

8 (10.0%)

0 (0%)

--

3x/year

0 (0%)

0 (0%)

--

More than 3x/year

9 (11.3%)

2 (14.3%)

--

More than 3x/year

0 (0%)

2 (14.3%)

U.S. healthcare costs

0.011

Importance of advocacy/how to be an effective advocate

-0.008

Never

37 (46.3%)

3 (21.4%)

--

Never

45 (56.3%)

4 (28.6%)

--

1–2x in residency

31 (40.0%)

6 (42.9%)

--

1–2x in residency

26 (32.5%)

4 (28.6%)

--

1–2x/year

6 (7.5%)

3 (21.4%)

--

1–2x/year

8 (10.0%)

4 (28.6%)

--

3x/year

5 (6.3%)

0 (0%)

--

3x/year

1 (1.3%)

0 (0%)

--

0 (0%)

2 (14.3%)

--

More than 3x/year

0 (0%)

2 (14.3%)

--

More than 3x/year
Health insurance plans/networks

0.025

Never

53 (66.3%)

6 (42.9%)

--

1–2x in residency

20 (25.0%)

3 (21.4%)

--

6 (7.5%)

3 (21.4%)

--

0 (0%)

0 (0%)

--

1 (1.3%)

2 (14.3%)

--

1–2x/year
3x/year
More than 3x/year

P-values calculated from Fisher’s exact tests

*
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department of health policy at their affiliated medical school (45,
48%).
Presence of dermatology faculty with health policy expertise was
significantly associated with increased health policy research
(OR 2.41, 95%CI 1.05–5.54), elective (OR 2.40, 95%CI 1.01–5.72),
and enrichment opportunities in health policy (OR 4.55, 95%CI
1.91–10.83). Presence of affiliated health policy department or
division was also significantly associated with health policy
research opportunities (OR 2.58, 95%CI 1.12–5.93). Programs
that had faculty with health policy expertise (OR 3.49, 95%CI
1.49–8.19) and non-medical graduate schools at their affiliated
institution (OR 4.15, 95%CI 1.39–12.39) were significantly more
likely to have had residents participate in health policy or
advocacy work within the past five years.

CONCLUSION
Nevertheless, our study calls to attention the need to improve
health policy education to equip future dermatologists with
the skills and tools to engage with the complex political and
legislative landscape locally and nationally.
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DISCUSSION
Our results reveal a paucity of health policy and advocacy
education within dermatology residency programs across
the U.S. While practice management topics like drug pricing,
billing and coding, and physician reimbursement are covered
more widely across dermatology residency programs, other
specific policy topics and concepts are given less attention in
the absence of formal health policy curricula.
Our results show that elective, research, and other enrichment
activities in health policy and advocacy are also uncommon,
particularly at institutions lacking faculty with relevant
expertise or affiliated departments or divisions of health policy.
These resource gaps may be filled through inter-institutional
partnerships and American Academy of Dermatology initiatives
such as the American Academy of Dermatology Association’s
annual legislative conference and health policy curricula
developed by AAD State Society Committees. Many respondents
indicated a willingness to include standardized materials and
lectures within their curricula if they were available. Limitations
include survey response bias and incomplete characterization
of programs.
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Mask Use During the COVID-19 Pandemic Causing
Undesirable Post-Operative Complications
Margit L.W. Juhasz MD,a Christopher Zachary MBBS FRCP,a Robert Kessler MD,b Joel L. Cohen MDa,c
University of California, Irvine, Department of Dermatology, Irvine, CA
BKessler Plastic Surgery, Newport Beach, CA
c
AboutSkin Dermatology and DermSurgery, Greenwood Village, CO

a

COVID-19 (also known as SARS-CoV2), a novel coronavirus
related to the prior SARS and MERS outbreaks, emerged as a
worldwide health threat in winter 2019 and throughout 2020.
The current COVID-19 pandemic has caused multiple societal
adjustments, including the use of facial masks to enhance social
distancing efforts. Although masking is beneficial in terms of
controlling the spread of COVID-19, dermatologic effects of
masking such as “maskne” (acne and rosacea flare secondary
to mask wearing), contact dermatitis and facial infections like
impetigo are becoming frequent presenting complaints in the
outpatient setting.1 In light of the novelity of this pandemic
and masking policies, there are bound to be further unforseen
dermatologic consequences associated with mask wearing.
In this regard, we report two cases of compromised wound
healing related to the wearing of a mask.

Ideal surgical closure relies on multiple factors, one of which
is limiting wound tension with appropriate undermining and
well-placed dermal sutures. Other causes of dehiscence include
post-operative infection, hematoma formation and tissue
necrosis.2 As our patient did not experience any of these latter
complications, the dehiscence was deemed to have occurred
because of adverse tension with the orientation of the upper
ear loop of his COVID-19 protection mask as it lay directly on
the area of surgical site that separated. This case of wound
dehiscence secondary to tension placed on a healing MMS site
due to mask wearing is just one of several experienced by these
authors.
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Apply
second case relates to impairment of healing after a

The first is a case of wound dehiscence after Mohs micrographic
surgery (MMS) and repair of the right lateral zygomatic arch.
The patient’s surgery and post-operative course were otherwise
uncomplicated. Direct tension by the upper portion of the mask
earloop over surgical repair caused delayed partial dehiscence
(Figure 1). Given that the surgical site was located on the face,
this type of dehiscence could have adversely impacted postoperative scar formation and resulted in an unsatisfactory
aesthetic outcome. In practice, prompt intervention resulted in
an excellent outcome.

FIGURE 1. An example of surgical wound dehiscence at post-operative
day 9, which appeared to be caused by tension applied from the
earloop attached to the upper portion of his COVID-19 protection mask.

resurfacing procedure with the fractional ablative laser. A
female patient received full-face, fractional carbon dioxide
(CO2) resurfacing. She did not experience adverse events
during or after the laser procedure. After 8 weeks, the patient
returned to the clinic with reticulated, vascular-appearing
patches on both posterior cheeks (Figure 2) where the edge of
her mask was chafing the skin. This patient healed satisfactorily
after appropriate intervention, but the aesthetic outcome of this
cosmetic procedure could have been significantly jeopardized
by mask wearing.

FIGURE 2. An example of poor cosmetic outcome 8 weeks post-ablative
fractional laser resurfacing, which appeared to be caused by chafing
and irritation from the edge of her COVID-19 protection mask.
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Dermatologic surgeons should be aware that patients might be
in danger of compromised wound healing because of masks
that are in constant contact with a healing procedural site.
Physicians should educate patients regarding the possibility of
poor wound healing due to excessive tension or irritation by
masks. Further, masks should be changed daily, particularly if
obviously soiled. Should poor healing occur, patients should
seek immediate medical attention in an effort to decrease
adverse aesthetic outcomes including changing to masks that
tie around the scalp rather than loop around the ears. Also,
injury can be prevented by adhesive tape strips or non-adherent
dressings that can reinforce wounds and protect fragile skin.
There are several masks designs available on the market with
loops placed around the ears or scalp for security. Based on the
location of surgery, patients should be counseled to use a mask
that does not interfere with the healing of the procedural site.
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Expanding Use of Deoxycholic Acid for Body
Contouring: An Experimental Model for Dilution
Shauna M. Rice BS,a Joseph Caravaglio MD,B Renata Dalla Costa MD,B Arianne Shadi Kourosh MD MPHa,c
Massachusetts General Hospital Department of Dermatology, Boston, MA
BBrown University Department of Dermatology, Providence, RI
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a

INTRODUCTION

I

n the years since injectable lipolytic agent deoxycholic acid
(DCA) was FDA-approved for reduction of submental fat, its
off-label use on the body, eg, bra-line lipolysis, treatment of
lipomatous tumors, and body contouring are being increasingly
explored.1 The growing interest in its applications for larger
treatment areas on the body however is somewhat limited by
the maximum of 10 mL of product that can be administered
per treatment.2 Development of dilution protocols of DCA for
distribution over larger surface areas while maintaining efficacy
could meaningfully expand the arsenal of safe in-office body
sculpting techniques.
In dermatology, there are multiple successful precedents
for dilution of products originally used for the face when
repurposed for applications on the body. Injectable poly-Llactic acid and calcium hydroxyapatite, for example, required
significantly more dilution to mitigate risks when transitioned to
the body. Similarly, DCA, if diluted with lidocaine for example,
could allow for treatment over larger areas with reduction in
pain.3 To our knowledge, dilution beyond 0.3 cc lidocaine to
2 cc DCA has not been reported which may reflect concerns
regarding the risk of altering the pH of the product due to a
more acidic resultant solution. In anticipation of clinical studies,
we demonstrate an experimental model for changes in pH with
varying dilutions (Figure 1).

FIGURE 1. Experimental model for changes in pH with varying dilutions.
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Using pH test strips, we tested different dilutions of DCA: with
lidocaine, with lidocaine and epinephrine, and then both with
sodium bicarbonate to mitigate injection pain and raise the pH
of solution to closely approximate DCA (pH 8.3), as this basic
pH is theoretically necessary to maintain the efficacy of the
reaction.4 For comparison, DCA was also diluted with normal
saline (Figure 2). Although the internal buffer in DCA, anhydrous
disodium phosphate, is theoretically resistant to large pH
changes, dilution of DCA with plain lidocaine should not go
beyond a 2:1 ratio for risk of large pH shift (pH 6.5–7 in this case).
Dilutions beyond this appear to overcome the internal buffer
and significantly alter the pH. Adding epinephrine (pH 2.2–5)
only furthers the pH drop. Addition of 8.4% sodium bicarbonate
to 1% lidocaine with 1:100,000 epinephrine (approximately 1
mL:10 mL ratio), however, restored the target tissue pH around

FIGURE 2. For comparison, DCA was also diluted with normal saline.

7.5, which is close to the pH of DCA. Greater dilutions with
saline may be possible given the pH effects were of less impact.
The addition of lidocaine with epinephrine may offer the added
benefit of enhanced lipolysis, as catecholamines stimulate the
lipolytic pathway via binding of beta adrenergic receptors on
adipocytes.4 Therefore, we postulate that a mixture of DCA
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with lidocaine with epinephrine and sodium bicarbonate
should enhance adipolysis via two distinct mechanisms, with
DCA causing cytolysis (adipolysis) via destruction of the cell
membrane and the epinephrine stimulating the lipolytic
pathway, given that the pH impact of epinephrine is addressed
to avoid undermining one of these mechanisms.
Further research is required to determine if the addition of
epinephrine could net enhance the adipolytic effects of DCA via
the aforementioned mechanisms in clinical studies, particularly
if measures are taken to neutralize its impact on the pH of the
solution. This experimental model suggests the possibility
of dilutions of DCA (2 mL), lidocaine with epinephrine (1
mL), and bicarbonate (0.2 mL) that could maintain a neutral/
alkaline pH while mitigating injection pain, allowing product to
be used effectively over larger surface areas, and potentially
augmenting the efficacy of injectable DCA.
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