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FOR YOUR PATIENTS WITH ACNE VULGARIS

TAZAROTENE CODE
$5$=/2LVWKHƓUVWDQGRQO\WD]DURWHQHORWLRQIRUPXODWHGZLWKSRO\PHULFHPXOVLRQ
technology, to help deliver the clearance you expect and the tolerability you want1-3
Treatment success* rates were 26% for ARAZLO Lotion vs 13% for vehicle in
study 1 and 30% vs 17%, respectively, in study 2 (P<0.001 in both studies)1,4†


 RVWFRPPRQDGYHUVHHYHQWV ŰRISDWLHQWVDQGJUHDWHUWKDQYHKLFOH 
0
at application site were pain (5%), dryness (4%), exfoliation (2%),
erythema (2%), and pruritus (1%)1†
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Phase 3 study design: 7KHVDIHW\DQGHIƓFDF\RI$5$=/2/RWLRQZHUHDVVHVVHGLQPXOWLFHQWHUUDQGRPL]HGGRXEOHEOLQGFOLQLFDOWULDOVRIVXEMHFWVDJHG\HDUVDQGROGHUZLWKIDFLDO
DFQHYXOJDULV6XEMHFWVKDGDVFRUHRIPRGHUDWH  RUVHYHUH  RQWKH(*66WRLQŴDPPDWRU\OHVLRQVWRQRQLQŴDPPDWRU\OHVLRQVDQGRUIHZHUIDFLDOQRGXOHV1
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Indication
ARAZLO™ (tazarotene) Lotion, 0.045% is indicated for the topical treatment of acne
vulgaris in patients 9 years of age and older.

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

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

References: 1. ARAZLO Lotion [prescribing information]. Bridgewater, NJ. Bausch Health US, LLC. 2. Tanghetti EA, Kircik LH, Green LJ, et al. A phase 2,
PXOWLFHQWHUGRXEOHEOLQGUDQGRPL]HGYHKLFOHFRQWUROOHGFOLQLFDOVWXG\WRFRPSDUHWKHVDIHW\DQGHIƓFDF\RIDQRYHOWD]DURWHQHORWLRQDQGWD]DURWHQH
0.1% cream in the treatment of moderate-to-severe acne vulgaris. J Drugs Dermatol. 2019;18(6):542-548. 3. Food and Drug Administration. Orange Book:
Approved Drug Products with Therapeutic Equivalence Evaluations. https://www.accessdata.fda.gov/scripts/cder/ob/index.cfm. Accessed October 20, 2020.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use ARAZLO safely and effectively.
See full Prescribing Information for ARAZLO.

ARAZLO™ (tazarotene) Lotion, 0.045%

For topical use
Initial U.S. Approval: 1997
INDICATIONS AND USAGE
ARAZLO™ (tazarotene) Lotion, 0.045% is indicated for the topical treatment of acne vulgaris in patients 9 years of age and older.
CONTRAINDICATIONS
ARAZLO is contraindicated in pregnancy. ARAZLO may cause fetal harm when administered to a pregnant patient [see Warnings
and Precautions, Use in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Toxicity Based on data from animal reproduction studies, retinoid pharmacology and the potential for systemic
absorption, ARAZLO may cause fetal harm when administered to a pregnant patient and is contraindicated during pregnancy.
Safety in pregnant patients has not been established. The potential risk to the fetus outweighs the potential benefit to the
mother; therefore, discontinue ARAZLO as soon as pregnancy is recognized.
Tazarotene elicits malformations and developmental effects associated with retinoids after topical and oral administration to
pregnant rats and rabbits during organogenesis. However, limited case reports of pregnancy in females enrolled in clinical trials
for ARAZLO have not reported a clear association with tazarotene and major birth defects or miscarriage risk [see
Contraindications, Use in Specific Populations].
Systemic exposure to tazarotenic acid is dependent upon the extent of the body surface area treated. In patients treated topically
over sufficient body surface area, exposure could be in the same order of magnitude as in orally treated animals. Tazarotene is a
teratogenic substance in animals, and it is not known what level of exposure is required for teratogenicity in humans.
Advise pregnant patients of the potential risk to a fetus. Obtain a pregnancy test within 2 weeks prior to ARAZLO therapy. Initiate
ARAZLO therapy during a menstrual period. Advise patients of childbearing potential to use effective contraception during
treatment with ARAZLO [see Dosage and Administration in full Prescribing Information, Use in Specific Populations].
Skin Irritation Patients using ARAZLO may experience application site pain, dryness, exfoliation, erythema, and pruritus.
Depending upon severity of these adverse reactions, instruct patients to use a moisturizer, reduce the frequency of the
application of ARAZLO, or discontinue use. Therapy can be resumed, or the frequency of application can be increased, as the
patient becomes able to tolerate treatment.
Avoid use of concomitant medications and cosmetics that have a strong drying effect. It is recommended to postpone treatment
with ARAZLO until the drying effects of these products subside.
Avoid application of ARAZLO to eczematous or sunburned skin.
Photosensitivity and Risk for Sunburn Because of heightened burning susceptibility, minimize unprotected exposure to
ultraviolet light including sunlight and sunlamps during the use of ARAZLO. Warn patients who normally experience high levels
of sun exposure and those with inherent sensitivity to sun to exercise caution. Use sunscreen products and protective clothing
over treated areas when sun exposure cannot be avoided. Patients with sunburn should be advised not to use ARAZLO
until fully recovered.
ARAZLO should be administered with caution if the patient is taking drugs known to be photosensitizers (e.g., thiazides,
tetracyclines, fluoroquinolones, phenothiazines, sulfonamides) because of the increased possibility of
augmented photosensitivity.
Weather extremes, such as wind or cold, may be more irritating to patients using ARAZLO.
ADVERSE REACTIONS
The following serious adverse reactions are discussed in more detail in other sections:
• Embryofetal toxicity [see Warnings and Precautions]
• Photosensitivity and Risk of Sunburn [see Warnings and Precautions]
Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the
rates observed in clinical practice.
In 2 multicenter, randomized, double-blind, vehicle-controlled clinical trials, subjects age 9 years and older applied ARAZLO or
vehicle once daily for 12 weeks. The majority of subjects were White (74%) and female (66%). Approximately 22% were Hispanic/
Latino and 42% were younger than 18 years of age, fourteen of 779 subjects (1.8%) treated with ARAZLO were between 9 years to
less than 12 years of age. Adverse reactions reported by ≥1% of subjects treated with ARAZLO and more frequently than subjects
treated with vehicle are summarized in Table 1. Most adverse reactions were mild to moderate in severity. Severe adverse
reactions represented 1.3% of the subjects treated. Overall, 2.4% (19/779) of subjects discontinued ARAZLO because of
local skin reactions.
Table 1: Adverse Reactions Reported by ≥1% of the ARAZLO Group and More Frequently than the Vehicle Group
Adverse Reactions N (%)
ARAZLO Lotion N=779
Vehicle N=791
1
41 (5)
2 (<1)
Application site pain
Application site dryness
30 (4)
1 (<1)
Application site exfoliation
16 (2)
0 (0)
Application site erythema
15 (2)
0 (0)
Application site pruritus
10 (1)
0 (0)
1
Application site pain defined as application site stinging, burning, or pain
Skin irritation was evaluated by active assessment of erythema, scaling, itching, burning and stinging, with grades for none,
mild, moderate, or severe. The maximum severity generally peaked at Week 2 of therapy and decreased thereafter. The
percentage of subjects with these signs and symptoms at any post-baseline visit are summarized in Table 2.
Table 2: Incidence of Local Cutaneous Irritation at any Post-Baseline Visit
ARAZLO Lotion
Vehicle Lotion
N=774
N=789
Mild/Moderate/Severe
Mild/Moderate/Severe
Erythema
49%
38%
Scaling
51%
23%
Itching
29%
14%
Burning
30%
6%
Stinging
22%
5%
DRUG INTERACTIONS
No formal drug-drug interaction studies were conducted with ARAZLO.
Concomitant use with oxidizing agents, as benzoyl peroxide, may cause degradation of tazarotene and may reduce the clinical
efficacy of tazarotene.
In a trial of 27 healthy female subjects, between the ages of 20–55 years, receiving a combination oral contraceptive tablet
containing 1 mg norethindrone and 35 mcg ethinyl estradiol, the concomitant use of tazarotene administered as 1.1 mg orally
(mean ± SD Cmax and AUC0-24 of tazarotenic acid were 28.9 ± 9.4 ng/mL and 120.6 ± 28.5 ng•hr/mL, respectively) did not affect the
pharmacokinetics of norethindrone and ethinyl estradiol over a complete cycle.
The impact of tazarotene on the pharmacokinetics of progestin only oral contraceptives (i.e., minipills) has not been evaluated.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary ARAZLO is contraindicated in pregnancy.
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There are no available data on ARAZLO use in pregnant patients to inform a drug-associated risk of major birth defects,
miscarriage or adverse maternal or fetal outcomes. Based on data from animal reproduction studies, retinoid pharmacology, and
the potential for systemic absorption, ARAZLO may cause fetal harm when administered to a pregnant patient and is
contraindicated during pregnancy. The potential risk to the fetus outweighs the potential benefit to the mother; therefore,
ARAZLO should be discontinued as soon as pregnancy is recognized.
In animal reproduction studies with pregnant rats, reduced fetal body weights and reduced skeletal ossification were observed
after topical administration of a tazarotene gel formulation during the period of organogenesis at a dose equivalent to the
maximum recommended human dose (MRHD) (based on AUC comparison). In animal reproduction studies with pregnant
rabbits, single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart anomalies were
observed after topical administration of a tazarotene gel formulation at 15 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies with pregnant rats and rabbits, malformations, fetal toxicity, developmental delays, and/or
behavioral delays were observed after oral administration of tazarotene during the period of organogenesis at doses 1 and 30
times, respectively, the MRHD (based on AUC comparison). In pregnant rats, decreased litter size, decreased numbers of live
fetuses, decreased fetal body weights, and increased malformations were observed after oral administration of tazarotene prior
to mating through early gestation at doses 6 times the MRHD (based on AUC comparison) (see Data).
The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies
have a background risk of major birth defects, loss, and other adverse outcomes. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data Animal Data In an embryofetal development study in rats, a tazarotene gel formulation, 0.5% (0.25 mg/kg/day tazarotene)
was topically administered to pregnant rats during gestation days 6 through 17. Reduced fetal body weights and reduced skeletal
ossification occurred at this dose (equivalent to the MRHD based on AUC comparison). In an embryofetal development study in
rabbits, a tazarotene gel formulation, 0.5% (0.25 mg/kg/day tazarotene) was topically administered to pregnant rabbits during
gestation days 6 through 18. Single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart
anomalies were noted at this dose (15 times the MRHD based on AUC comparison).
When tazarotene was given orally to animals, developmental delays were seen in rats; malformations and post-implantation
loss were observed in rats and rabbits at doses producing 1 and 30 times, respectively, the MRHD (based on AUC comparison).
In female rats orally administered 2 mg/kg/day of tazarotene from 15 days before mating through gestation day 7, classic
developmental effects of retinoids including decreased number of implantation sites, decreased litter size, decreased numbers
of live fetuses, and decreased fetal body weights were observed at this dose (6 times the MRHD based on AUC comparison). A
low incidence of retinoid-related malformations was observed at this dose.
In a pre- and postnatal development toxicity study, topical administration of a tazarotene gel formulation (0.125 mg/kg/day) to
pregnant female rats from gestation day 16 through lactation day 20 reduced pup survival, but did not affect the reproductive
capacity of the offspring. Based on data from another study, the systemic drug exposure in the rat at this dose would be
equivalent to the MRHD (based on AUC comparison).
Lactation
Risk Summary There are no data on the presence of tazarotene or its metabolites in human milk, the effects on the breastfed
infant, or the effects on milk production. After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk. The developmental and health benefits of breastfeeding should be considered along with
the mother’s clinical need for ARAZLO and any potential adverse effects on the breastfed child from ARAZLO.
Clinical Considerations To minimize potential exposure to the breastfed infant via breast milk, use ARAZLO for the shortest
duration possible while breastfeeding. Advise breastfeeding patients not to apply ARAZLO directly to the nipple and areola to
prevent direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing Pregnancy testing is recommended for patients of childbearing potential within 2 weeks prior to initiating
ARAZLO therapy which should begin during a menstrual period.
Contraception Advise patients of childbearing potential to use effective contraception during treatment with ARAZLO.
Pediatric Use Safety and effectiveness of ARAZLO for the topical treatment of acne vulgaris have been established in pediatric
patients age 9 years and older based on evidence from two multicenter, randomized, double-blind, parallel-group,
vehicle-controlled, 12-week clinical trials and an open-label pharmacokinetic study. A total of 300 pediatric subjects aged 9 to
less than 17 years received ARAZLO in the clinical studies [see Clinical Pharmacology and Clinical Studies in full
Prescribing Information].
The safety and effectiveness of ARAZLO in pediatric patients below the age of 9 years have not been established.
Geriatric Use Clinical trials of ARAZLO did not include sufficient numbers of subjects age 65 years and older to determine whether
they respond differently from younger subjects.
OVERDOSAGE
Oral ingestion of the drug may lead to the same adverse effects as those associated with excessive oral intake of Vitamin A
(hypervitaminosis A) or other retinoids. If oral ingestion occurs, monitor the patient closely and administer appropriate
supportive measures, as necessary.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility A long-term study of tazarotene following oral administration of 0.025,
0.050, and 0.125 mg/kg/day to rats showed no indications of increased carcinogenic risks. Based on pharmacokinetic data from a
shorter-term study in rats, the highest dose of 0.125 mg/kg/day was anticipated to give systemic exposure in the rat equivalent
to the MRHD (based on AUC comparison).
A long-term study with topical application of up to 0.1% of tazarotene in a gel formulation in mice terminated at 88 weeks
showed that dose levels of 0.05, 0.125, 0.25, and 1 mg/kg/day (reduced to 0.5 mg/kg/day for males after 41 weeks due to severe
dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle control animals. Tazarotenic acid systemic
exposures at the highest dose was 7 times the MRHD (based on AUC comparison).
Tazarotene was non-mutagenic in the Ames assay and did not produce structural chromosomal aberrations in human
lymphocytes. Tazarotene was non-mutagenic in CHO/HGPRT mammalian cell forward gene mutation assay and was
non-clastogenic in an in vivo mouse micronucleus test.
No impairment of fertility occurred in rats when male animals were treated for 70 days prior to mating and female animals were
treated for 14 days prior to mating and continuing through gestation and lactation with topical doses of a tazarotene gel
formulation up to 0.125 mg/kg/day. Based on data from another study, the systemic drug exposure in the rat at the highest dose
was equivalent to the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in male rats treated for 70 days prior to mating with oral doses
of tazarotene up to 1 mg/kg/day which produced a systemic exposure 4 times the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in female rats treated for 15 days prior to mating and continuing
through gestation day 7 with oral doses of tazarotene up to 2 mg/kg/day. However, there was a significant decrease in the
number of estrous stages and an increase in developmental effects at that dose which produced a systemic exposure 6 times the
MRHD (based on AUC comparison).
Distributed by:
Bausch Health US, LLC
Bridgewater, NJ 08807 USA
Manufactured by:
Bausch Health Companies Inc.
Laval, Quebec H7L 4A8, Canada
U.S. Patent Number: 6,517,847
ARAZLO is a trademark of Bausch Health Companies Inc. or its affiliates.
© 2020 Bausch Health Companies Inc. or its affiliates
Based on 9701200 12/2019
ARZ.0106.USA.20
Issued: 07/2020
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Background: Acne vulgaris is among the most common dermatologic diagnoses observed, including skin color (SOC) populations.
This project sought to help clarify the existing published data and provide consensus statements on acne presentation, prevention,
treatment, and maintenance in SOC populations to help improve patient outcomes.
Methods: Six SOC dermatologists convened for a virtual meeting and used a modified Delphi process to address: 1) Are there
racial/ethnic differences in the clinical presentation and sequela of acne? 2) Are there racial/ethnic differences in the therapeutic
endpoint of acne treatment and patient expectations? 3) Is there a need for specialized approaches to therapeutic options and skincare
in acne patients with SOC?
The results of a literature review and the outcome of discussions, coupled with the panel's expert opinion and experience, are intended
for health care providers caring for acne patients and clinician-researchers.
Results: Racial/ethnic differences in the clinical presentation, sequelae, and desired treatment outcomes for acne have been reported.
Notwithstanding limitations in the number, size, and methodologies of studies to date, the available data suggest that strategies that
improve outcomes in acne patients with SOC include: Early initiation and maintenance of treatment regimens and careful consideration
of tolerability of active ingredients, vehicles, and dosing. Using pH-balanced, non-irritating cleansers and non-comedogenic ceramides
containing moisturizers help minimize irritation or dryness.
Conclusions: There a need for specialized approaches to therapeutic options and skincare in acne patients with SOC. OTC skincare
products are recommended before and during prescription therapy and as part of a maintenance regimen.
J Drugs Dermatol. 2021;20(7):716-725. doi:10.36849/JDD.6169

INTRODUCTION

T

he Global Burden of Disease Project ranks acne vulgaris
(acne) as the eighth most prevalent dermatologic
disease worldwide.1,2 Global acne prevalence is
estimated at 9.4% affecting 650 million adolescents and adults.1-4

Acne vulgaris is also among the most common diagnoses

observed in skin of color (SOC) populations.5,6 A national
United States (US)-based ambulatory medical care survey
showed that acne was the leading dermatologic diagnosis in all
non-White populations studied, including African Americans,
Asians, and Hispanics.6 In a four-city community-based study,
involving a review of one-sided facial photographs of women
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and girls aged 10 to 70, acne was found to be more prevalent
in African American and Hispanic women than in Continental
Indian, White, and Asian women.5 Subtypes of acne were
different in Asian and White women, and post-inflammatory
hyperpigmentation (PIH) was prevalent in 65% of Black and
48% of Hispanic women.5

1) Are there racial/ethnic differences in the clinical presentation
and sequela of acne?
2) Are there racial/ethnic differences in the therapeutic endpoint
of acne treatment and patient expectations?
3) Is there a need for specialized approaches to therapeutic
options and skincare in acne patients with SOC?

A cross-sectional, web-based survey examined racial differences
in clinical characteristics, psychosocial impact, perceptions,
behaviors, and treatment satisfaction in facial acne-affected
adult women.7 Of the 208 women participating in the survey,
51.8% and 48.6% self-identified as White/Caucasian and
non-White/Caucasian, respectively. Acne onset was significantly
(P<0.05) earlier in White/Caucasian (mean 14.8±5 versus 17.0±8
years) than in non-White subjects. The presentation of acne in
White/Caucasian was primarily on the chin (28.0%) and cheeks
(30.8%) versus cheeks (58.4%) in the non-White women.7
Additionally, PIH was significantly more frequent (P<0.0001) in
non-White/Caucasian women versus White/Caucasian women.
Whereas acne lesion clearance was the most important aspect
of treatment in 57.9% of the White/Caucasian women in this
cohort, clearance of PIH was most important to 41.6% of
non-White/Caucasian women.7

The statements are intended for health care providers caring
for acne patients and clinician-researchers and were developed
based on the panel's available literature and expert opinion.

Although limited data is available comparing acne characteristics
and the impact on the quality of life among different racial and
ethnic groups, there is growing recognition that challenges
may differ in those with SOC.7

Literature Searches
To generate statements for discussion, a dermatologist and
a physician/scientist performed literature searches on 4–5
January 2021, on PubMed and Google Scholar as a secondary
source, selected present clinical guidelines, algorithms, and
evidence-based recommendations describing current practice
for acne-prone skin and acne in patients with SOC. Literature in
the English language from 2010 to January 2021 was selected
for clinical and scientific relevance, addressing acne prevention,
treatment, and maintenance using OTC skincare in SOC. Articles
that did not contain original data were excluded unless a review
article was deemed relevant. Also, articles that did not include
discussion of acne in SOC and/or OTC skincare use or articles in
languages other than English were excluded. Search terms used:
Racial/ethnic differences in clinical presentation and sequela
of acne; Acne affected SOC barrier structure and function(s);
Skin lipids and ceramides; Tolerance to treatment; Differences
in expected treatment outcomes; Clinical and cultural
significance of cleansers and moisturizers in the SOC individual
and cleanser and moisturizer ingredients; OTC skincare, the
efficacy of skincare for adjunctive treatment; Safety; Tolerability;
Skin irritation.
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PIH can occur as a sequela of the acne itself or as a complication
of treatment and can worsen with persistent and recurring
inflammation.8-10 Additionally, keloidal scars often associated
with greater acne severity are a potential more common
sequela in non-White populations, frequently presenting along
the jawline and trunk.8-10
Traditional acne treatments may lack consideration of specific
risks in darker skin types, particularly in the development of
PIH and keloids.10 Treatment regimens including adjunctive
skincare for acne in SOC must be aggressive enough to reduce
acne inflammation and acne-induced PIH but not lead to
irritation and subsequent dermatitis induced PIH.8-10
This project sought to help clarify the existing published data
and provide consensus statements on acne presentation,
prevention, treatment, and the role of general skincare in SOC
populations to improve patient outcomes.

MATERIALS AND METHODS
A panel comprised of six SOC dermatologists from the US and
Canada (the authors) convened a virtual meeting on January
9, 2021, and used a modified Delphi process11,12 to address the
following questions:

The searches yielded one-hundred-six papers, of which sixty
qualified after the exclusion of duplicates and low-quality
articles. Of these papers, twenty-six were clinical studies (seven
randomized controlled trials [RCTs], nine post hoc, pooled, or
subgroup analysis of large RCTs, and ten others [open-label,
retrospective, prospective or observational studies]). Seven
were epidemiological studies, and twenty-seven were reviews
(four systematic reviews or meta-analysis, nine guidelines or
consensus papers, and fourteen reviews) (Figure 1).

RESULTS
The panel developed six consensus statements after review
and discussion of drafted statements generated by the original
literature search:
Statement 1: Post-inflammatory hyperpigmentation (PIH) is
a common sequela of acne in SOC but can also occur due to
irritation from topical acne treatments or procedural therapies.
Given that PIH can occur as a sequela of acne or as a complication
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FIGURE 1. Results of the literature searches. Excluded were: Duplications, In case of an update on a review article the latest version was used;
low quality. Systematic (Syst.), Randomized controlled trials (RCTs).

of treatment, regimens must be aggressive enough to reduce
inflammation from acne and well-tolerated to avoid irritation
from treatment. Therefore, when considering treatment and
skincare regimens for SOC patients with acne, an individualized
selection of a topical regimen to minimize irritation should
consider tolerability characteristics of the active ingredients
and vehicle.10

involved may be increased production and transfer of
melanosomes induced by inflammatory cytokines.13,14 Halder
and colleagues found that subclinical inflammation was present
in clinically noninflammatory lesions (comedones), and the
degree of histopathologic inflammation in Black patients with
acne was out of proportion to their clinical appearance.14 The
researchers suggested that it may explain why PIH and scarring
are more common in darker-skinned persons.14
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In the US, acne is the most commonly diagnosed condition
in African-American, Asian, and Hispanic patients visiting a
dermatologist, whereas the top skin condition in White patients
is actinic keratosis.6 PIH due to acne has been reported to occur
in almost two-thirds of Black/African American women (Figure
2).5 PIH can be epidermal or dermal and is due to alterations
in biochemical processes that regulate melanogenesis although
the pathophysiology is unclear.13,14 One of the mechanisms

FIGURE 2. Acne-related post inflammatory hyperpigmentation.

There is a perception that Asian subgroups are more susceptible
to skin irritation from topical treatment, cleansers, and skincare
and have a high predisposition to sequelae such as PIH. A study
reported that 90.8% of Japanese patients with acne had some
acne scarring degree.15 Another study reported that 58.2% of 342
acne patients visiting a dermatologist in seven Asian countries
had PIH.16 Both PIH and scars are concerning to Asian patients
and can significantly impact the quality of life. 16
Prolonged and recurring inflammation can worsen PIH and
lead to hypertrophic and keloidal scarring, all of which have a
higher prevalence in SOC. PIH is often associated with greater
acne severity and frequently presents at the jawline and trunk
(Table 1).17
Given the higher risk of sequelae such as pigment alterations and
scarring in individuals with darkly pigmented skin, prescribing
regimens that maximize efficacy while mitigating irritation is a
key goal in managing acne in SOC. Gentle OTC cleansers and
non-comedogenic moisturizers are helpful adjuncts to achieve
tolerability of acne regimens.
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TABLE 1.
Acne Presentations In SOC Patients
Type of Study

Key Finding

Epidemiology of acne in White, Asian, Continental Indian,
and African American women

Acne is the leading diagnosis in all non-White populations
included and sequelae are more common in SOC

5

Analysis of nationally representative data

Acne prevalence is greater in SOC populations than White
populations

6

Review of ethnic differences in clinical presentation, perceptions,
behaviors, and psychological impact of acne in women

PIH was significantly more frequent (P<0.0001) in women
with SOC compared to White females

7

Review of acne in ethnic skin

PIH is more common in SOC, worsens with persistent
and recurring inflammation. Keloidal scars are often
associated with greater acne severity

8

PIH prevalence and impact on QoL in Japanese acne patients

Of Japanese patients with acne, 90.8% had some degree
of acne-related PIH

15

Preliminary study on frequency and characteristics of
acne-related PIH

58.2% of 342 acne patient visiting a dermatologist in seven
Asian countries had PIH

16

Observational study of clinical features of acne in 444 patients
with ethnic skin

PIH often associated with greater acne severity and frequently
present along the jawline and trunk

17

For effective acne treatment in SOC, thoughtful selection of a
topical regimen is paramount. Choosing the appropriate active
agent, concentration, vehicle, dosing regimen, and adjunctive
skincare can help to maximize benefit while minimizing skin
irritation.10 Various topical treatments are safe and effective in
acne patients with Fitzpatrick skin type IV–VI, such as benzoyl
peroxide (BPO) 2.5–5.5%, retinoids, dapsone, azelaic acid,

References

and fixed combination products such as clindamycin-benzoyl
peroxide, clindamycin-tretinoin, and adapalene-benzoyl
peroxide (Table 2).
Statement 2: Dry skin is a common concern among patients
with SOC and may be more visible or stigmatizing in richly
pigmented skin.
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TABLE 2.

Safe and Effective Treatment Options For SOC Acne Patients
Topic/Treatment

Findings

Reference

Post hoc analysis of 2 Phase 3 RCTs on moderate-to-severe acne.
Significant reduction in IF and well tolerated with more dryness reported
in young White females

Lain E. J Drugs Dermatol. 2019 Nov
1;18(11):1128-1138.[48]

Effective and well tolerated in Asians with moderate-to-severe acne

Han G. J Drugs Dermatol. 2019 Sep
1;18(9):910-916.[49]

Effective in moderate-to-severe acne in Hispanics

Cook-Bolden 2019 [50]

Subgroup analysis in Black subjects with moderate acne showed that
treatment was safe and effective.

Alexis AF. J Drugs Dermatol. 2014
Feb;13(2):170-4.[51]

Well tolerated in Hispanic subjects with acne

Alexis AF. V J Clin Aesthet Dermatol.
2017;10:36-43.[52]

Effective and well tolerated in Hispanics with moderate-to-severe acne

Cook-Bolden FE. J Drugs Dermatol.
2012 Apr;11(4):455-9.[54]

Clindamcyin/Tretinoin

Safe and effective for acne and acne-induced PIH in SOC patients

Callender VD. J Clin Aesthet Dermatol.
2012;5(7):25-32.[53]

Topical Dapsone Gel, 5%

Safe and effective for acne in females with SOC

Alexis AF. J Drugs Dermatol. 2016;15:
197-204.[55]

Once daily treatment with for acne is safe and effective: Subgroup
analysis of pooled data from two RCTs

Draelos ZD, J Drugs Dermatol. 2017;
16:591-598.[56]

Effective, safe and well tolerated by all Fitzpatrick skin phototypes

Taylor SC. J Drugs Dermatol. 2018;17:
160-167.[57]

Used for moderate-to-severe acne at 12 weeks treatment a significant
lesion reduction and well tolerated across racial and ethnic groups.

Bhatia ND, J Drugs Dermatol. 2020
July 1;19(7):727-734.[58]

Tretinoin 0.05% Lotion

Adapalene/Benzoyl
Peroxide Gel 0.3%/2.5%
Clindamycin 1.2%/Benzoyl
Peroxide 3.75% Gel

Topical Dapsone Gel, 7.5%

Polymeric Tazarotene
0.045% Lotion
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Dry skin in acne patients may occur due to treatment such
as topical retinoids, alpha and beta hydroxy acids, benzoyl
peroxide, skincare products, procedures, or lightening creams.
Skin dryness and irritation are particularly problematic in
SOC as it appears as an ashy discoloration and can increase
the risk for PIH, respectively.8 When using topical therapies in
SOC patients, irritation (eg, retinoid dermatitis) can result in
pigmentary sequelae. More tolerable formulations such as
creams, lotions, and aqueous gels with hydrating ingredients
may decrease the risk of dry skin and irritation. Adjunctive
skincare is needed to minimize dryness, peeling, and irritation
due to topical treatment such as with retinoids.64 Applying
a non-comedogenic moisturizer after the prescription topical
is one strategy for reducing dryness, while the less frequent
prescription application can reduce erythema, stinging,
or burning.
Statement 3: Decreased ceramide levels
demonstrated in the skin of African Americans.

have

been

Although evidence is scarce, researchers are increasingly
interested in epithelial barrier dysfunction in acne patients,
which directly affects comedogenesis and inflammation.18
For SOC patients with acne, there are only a few small studies.
An older Japanese study examined sebum secretion,
stratum corneum (SC) lipids, transepidermal water loss
(TEWL), and conductance within the SC of male patients with
mild-to-moderate acne (n=36), age range 14 to 26 years, and
age-matched male control subjects (n=29).19 They found that
acne patients exhibited markedly higher sebum secretion and
greater TEWL and decreased SC hydration which was more
significant in those with moderate compared to mild acne and
normal control subjects. Acne patients had significantly reduced
free sphingosine and total ceramides in their SC.19

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

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 transepidermal
water loss (TEWL). Additionally, the ceramide levels directly
correlated with water content of the SC.23 This was again
demonstrated by Hellemans et al, who quantified ceramide
levels using hydrolysis and found the lowest lipid level in the SC
in Black skin.35 Another study found African Americans to have
significantly fewer ceramides compared to Caucasian and Asian
American subjects.33
More recently, high-performance thin-layer chromatography
has evaluated SC lipid profiles in Asian, Black, and White
subjects. The highest ceramide/cholesterol ratio was seen in the
Asian group, while the lowest ratio was observed in Africans.
However, no significant differences were found in the ceramide
subgroups.36
To what extent the data mentioned above has implications for
SOC patients with acne is to be further examined.
Statement 4: Acne-related PIH in the SOC individual can be
as bothersome as the acne lesions themselves. Thus, the
therapeutic endpoint of acne treatment in SOC patients includes
the resolution of PIH and long-term control of underlying acne
vulgaris.
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Another small study evaluated skin barrier properties in
adolescent males (n=7) with moderate acne vulgaris with
ten subjects without acne for 12 months.20 SC lipids were
sampled from the cheek in each season using tape stripping.
Acne-affected skin showed lower levels of ceramides with more
profound reductions in the winter months than those without
acne, which partially improved in the summer.20
Studies investigating differences in Black versus White skin have
yielded variable results. Five studies found that TEWL is greater
in Black skin than White skin,21-25 seven found no difference,26-32
and two reported decreased TEWL in Black patients.33,34 There
has been no difference demonstrated in TEWL between Hispanic
and White skin22,31; however, the diversity of Fitzpatrick skin types
and ancestral heritage of the Hispanic population contributes to
the complexity of interpreting such studies.
Controversial findings have been reported regarding the lipid

PIH results from the overproduction of melanin after cutaneous
inflammation. Although the exact mechanism is unknown, there
is an increase in melanocyte activity, stimulated by prostanoids,
cytokines, chemokines, and other inflammatory mediators
and reactive oxygen species that are released during the
inflammatory process.37 Also, common acne treatments can be
drying and contribute to PIH if the patient develops significant
irritation.38,39
Retinoids are recommended as a first-line treatment in acne
guidelines40-47 and are particularly useful in the management of
acne in SOC due to their dual effects on PIH resolution as well
as acne. For all patients, including SOC patients, retinoid use
should be titrated to decrease irritation and maximize efficacy.
A polymeric lotion containing tretinoin 0.05% effectively and
safely treated moderate-to-severe acne in all skin types improving
patients' quality of life (QoL) scores, although racial and gender
differences exist. This study also demonstrated beneficial effects
on PIH in those patients most at risk.48 A further study evaluated
the efficacy, tolerability, and safety of tretinoin 0.05% lotion in
moderate-to-severe acne in an Asian population.49 A post hoc
analysis of two phase III studies showed that the treatment
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significantly reduced noninflammatory acne lesions, improving
QoL compared to vehicle. The lotion was well-tolerated in the
Asian population, with no reported skin dryness, irritation, or
PIH.49 Another study including Hispanic acne patients with
moderate-to-severe acne using 0.05% tretinoin lotion showed
good efficacy and safety.50 A subgroup analysis of self-identified
Black subjects from data of three studies involving 3,855
patients with moderate acne showed that ADAP 0.3%/ BPO 2.5%
gel was safe and more effective than vehicle in reducing both
inflammatory and noninflammatory acne lesions.51

FIGURE 3. Hair grooming products related acne.

Topical antibiotics such as clindamycin in combination with BP
or a retinoid are shown to be effective and safe for SOC patients
for acne and acne-induced PIH.52-54

drugs to reduce skin irritation from the drugs, improve treatment
effect, and help treatment adherence.45

Both topical dapsone 5% and 7.5% gel are effective and safe
in treating moderate acne in extensive studies including SOC
patients.55-57 Topical dapsone is an option as it is well-tolerated
and effective for both inflammatory and noninflammatory
lesions.55-57
A pooled, post hoc analysis of data from two phase III studies
included subsets of participants that self-identified as White
(n=1191) or Black (n=262) and Hispanic (n=352) or non-Hispanic
(n=1262). The analysis showed that tazarotene 0.045% lotion
was effective, safe, and well-tolerated in all ethnic groups and
resulted in decreased incidence of PIH in Black acne patients.58

In contrast, a South African acne guideline recommends avoiding
skincare products to prevent acne exacerbation (Table 3).47
Daily application of fragrance-free, non‐irritating, and non‐
comedogenic cleansers, moisturizers, and sunscreen may reduce
adverse events such as dryness, erythema, photosensitivity,
and PIH resulting from topical drugs.44-46 Special consideration
should be applied to SOC patients prone to PIH. Using
the appropriate skincare is prudent in this population to
minimize irritation.
Skincare products, such as non-comedogenic cleansers and

Do Not moisturizers,
Copy have been successfully used to reduce skin
irritation and can be especially useful in sensitive skin acne
Penalties
Apply
Statement 5: Adjunctive skincare can play an essential
role
patients.
59-63

in preventing, treating, and maintaining acne. When selecting
a cleanser and moisturizer for acne and acne-prone skin,
individual and/or cultural variations in skincare preferences
should be considered. Some skincare and haircare products
that are commonly used in communities of color, such as cocoa
butter and petrolatum, may exacerbate acne.
When recommending prevention, treatment, and maintenance
approaches, acne guidelines from the US and Europe do not
distinguish between skin phototypes or ethnic groups.40-43
However, Canadian guidelines recommend considering skin
type and tolerance and applying creams and lotions for sensitive
skin versus gels that may be more suited for oily skin.42
The Ibero-Latin American acne algorithm discusses the risk
of PIH for darker phototypes. It incorporates skincare and
sunscreens as an essential part of acne prevention, treatment,
and maintenance care and recommends using it combined with
medical treatment.44
The Japanese acne guidelines recommend preventing
skin irritation and carefully choosing low‐irritant and non‐
comedogenic products based on clinical trials in acne patients.45
The guidelines recommend combining skincare with topical

Pomade acne is a clinical variant that is primarily seen in
individuals of African descent. This is due to the use of
comedogenic hair care products that can affect the margins of
the scalp and facial skin. This type of acne is characterized by
closely packed, closed comedones, and small papules on the
forehead and temples (Figure 3).
Additionally, over-the-counter skin lightening products used by
specific subpopulations with SOC can cause occult steroid acne
as some of these products contain class I corticosteroids.
Statement 6: Special considerations when treating SOC individuals
with acne:
• Dry skin and irritation commonly result from topical acne
treatment or systemic retinoid therapy.
• Non-comedogenic cleansers and moisturizers can improve
dryness and irritation resulting from acne treatment. Favor
aqueous gels, lotion, or cream vehicles.
• Acne-affected skin has shown lower levels of ceramides,
with profound reductions compared to healthy individuals
of all ethnicities. Ceramide-containing moisturizers
may enhance adherence and complement existing acne
therapies.
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TABLE 3.
Acne Guidelines and Skincare Use
Guideline/Consensus/Algorithm

Skincare

International consensus on acne management from
the global alliance, 2018

Reference

Do not distinguish between skin phototypes or ethnic groups

40

American acne guidelines, 2016

Do not distinguish between skin phototypes or ethnic groups

41

Canadian clinical guideline, 2016

Considering skin type and tolerance and the use of creams and lotions
for sensitive skin and use adjunctive skin care for patients that receive
treatment causing dry skin or irritation.

European evidence-based (S3) guideline, 2016

Do not distinguish between skin phototypes or ethnic groups

Algorithm for acne treatment: Ibero-Latin American
consensus, 2017

The algorithm incorporates skincare and sunscreens as an essential
part of acne prevention, treatment, and maintenance and recommends
daily use of low-irritant and non-comedogenic cleansers, moisturizers,
and sunscreen to reduce adverse events such as dryness, erythema,
photosensitivity, and PIH.

44

Japanese acne guidelines, 2018

Combining evidence-based skincare with topical drugs to reduce skin
irritation from the drugs is recommended.

45

Chinese acne guidelines, 2019

The use of evidence-based skincare with topical drugs is recommended.

46

South African acne guidelines, 2017

Skincare is not recommended as it may cause acne exacerbation.

47

42

43

TABLE 4.
Features of Safe and Effective OTC Cleansers and Moisturizers for Acne in SOC
Type of OTC Acne Treatment

Action/Features of the Products

Monotherapy: Mainly used for mild acne

Well tolerated, anti-inflammatory, easy and comfortable to use, cosmetically pleasant texture

Adjunctive therapy: Mainly used for moderate
acne in combination with prescription treatment

Non-irritating, well tolerated, anti-inflammatory, repairs skin barrier, addresses hyperchromia post-acne, follicular occlusion, seboregulatory, and pleasant texture.

Maintenance therapy

Anti-inflammatory action, prevention of acne flares, oil control, and minimization of scars.
Features include: pleasing texture, non-oily, and non-irritating.

BPO containing products

Do Not Copy
Penalties Apply
Available as creams, gels, lotions, and washes, can treat mild acne, or can be used as

adjunctive treatment or as component of fixed combinations. Is effective but may cause
irritation.

SA containing products

Salicylic acid, available in creams, lotions, and pads, helps resolve the irregular shedding of
cells. For mild acne, it can unclog pores at it is fat soluble, but has no antimicrobial activity.

GA containing products

Available as creams, gels, lotions. There is a risk for increased UV-induced pigmentation
when using these products.

Retinoid containing products

Topical retinods decrease the formation of acne. They are used to treat moderate-to-severe
acne often in combination with other products, such as BPO and oral antibiotics. AEs include
dryness, pruritus, and erythema.

Azaleic acid containing products

Azelaic acid helps normalizing follicular hyperkeratinization and decreases proliferation of
C. acnes. Effective for mild to moderate papular-pustular acne, particularly in patients with
sensitive and darker skin, as well as in adult acne in women.

Ceramides containing cleansers and moisturizers

Acne affected skin may have reduced ceramide levels resulting in skin barrier dysfunction
which correlates with hyperkeratinization and comedone formation. A ceramides containing skincare regimen supports the removal of excess sebum and debris on the skin surface
(cleansing) and improves skin barrier (moisturizing) function.

Cleansers and moisturizers containing TSW

May help restore the skin microbiome reducing inflammation.

AHA and BHA containing products

Available as creams, gels, serums and lotions, they are both exfoliants and moisturizers and
may have antiaging properties. In OTC products low concentrations (4%–10%) are used.

Sunscreen with an SPF of at least 30

Sunscreens help prevent UV-induced inflammation and PIH.

HA containing products

HA encompasses a large volume of water giving solutions high viscosity, even at low concentrations. Used as a moisturizer to help improve skin hydration.

Benzoyl peroxide (BPO); Alpha hydroxy acid (AHA); Beta hydroxy acid (BHA); Glycolic acid (GA); Salicylic acid (SA); Sun protection factor (SPF); Hyaluronic acid (HA);
Adverse events (AEs); Thermal spring water (TSW), Post-inflammatory hyperpigmentation (PIH)
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Patient education about skin irritation is an integral part of
acne treatment to manage expectations and improve treatment
adherence. Therefore, it is important to obtain a detailed history
regarding personal care products being used by SOC acne
patients as some products such as toners, scrubs, and astringents
and devices can be irritating. In all patients, thoughtful selection
of prescription therapies and adjuvant skincare should minimize
irritation. Adjusting topical treatment regimens known to cause
skin irritation during the first 2–4 weeks has been shown
to improve tolerability without impacting overall efficacy.64
Cleansers that do not contain soap with a near-physiological
skin pH and moisturizers can be used to improve both topical
treatment efficacy and tolerability.10,65

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

do not allow for conclusive recommendations; however, the
available data suggest that strategies to improve outcomes in
acne patients should consider racial/ethnic differences.

CONCLUSION
Racial/ethnic differences in the clinical presentation, sequelae,
and desired treatment outcomes for acne have been reported.
Notwithstanding limitations in the number, size, and
methodologies of studies to date, the available data suggest
that strategies to improve outcomes in acne patients with SOC
include:
I.

Early initiation and maintenance of comprehensive
treatment regimens that address multiple pathogenic
factors of acne.
II. Careful consideration of the tolerability of active
ingredients, vehicles, and dosing regimens.
III. Use of adjunctive fragrance-free, moisturizing, barrier
preserving, pH balanced, non-irritating skincare to
maximize tolerability and minimize the risk of irritation or
dryness. Application of non-comedogenic moisturizers
on top of topical prescription treatment if dryness,
stinging, or burning is present.
IV. Establishing acne and PIH clearance as desired endpoints
while designing regimens that address both of these
concerns.
V. Consider cultural variations in skin and hair care that
may contribute to acne or affect tolerability of prescribed
regimens

Preferred OTC products are cosmetically elegant (texture),
non-irritating, well-tolerated, anti-inflammatory, and should
help restore the skin barrier function. Hydrating cleansers
may be the most appropriate type of cleanser for SOC
acne-prone skin or those with acne as they are associated with a
low risk of skin irritation. Effective moisturizers typically include
ceramides, humectants, emollients, oil absorbers, or have
anti-inflammatory and barrier replenishing properties.
A consensus paper stated that dryness and skin irritation
resulting from acne treatment could be improved using
ceramide-containing cleansers and moisturizers, enhancing
treatment adherence.63 The authors proposed that the skincare
regimen should be an essential part of the acne prevention,
treatment, and maintenance care regimen.63 Skincare is a
necessary part of acne treatment and is part of various acne
guidelines.42,44-46 A vast array of OTC skincare products are
available and safe for SOC acne patients (Table 3).62,63,66 The type
of acne and individual patient characteristics can help determine
the appropriate OTC skincare when used in conjunction with
topical or systemic acne therapies.62,63,66,67 These OTC products
can be especially helpful in acne maintenance care. Examples
are alpha hydroxy acid (AHA) and beta-hydroxy acid (BHA)
containing serum, ceramides-containing foaming cleanser,
a soap-free exfoliating cleanser, adapalene, and benzoyl
peroxide (BPO) containing products (Table 4).62,63,66,67 Some
cleansers, scrubs, and topical medications such as retinoids
and BPO may alter the skin barrier, causing irritation and dry
skin.62,63,66 Especially in individuals with skin prone to irritation,
these products have the potential to reduce adherence to
treatment and therapeutic outcomes.62,63,66 Cleansers with
gentle surfactants and hydrating ingredients and adjunctive
non-comedogenic moisturizers are key to maximizing
tolerability of acne regimens in acne patients, especially those
with SOC, among whom irritation can result in undesirable
pigmentary sequelae.

Do Not Copy
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LIMITATIONS
Limitations in the number, size, and methodologies of studies
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ABSTRACT
Background: Given the immense psychosocial effects of hair loss as well as patient preference for treatment type, it is common for
patients to turn to alternative medicine to improve their conditions. However, the commonly used alternative treatments can vary
greatly between patients and particularly among skin of color populations.
Objective: In this work, we performed a scoping review of the evidence behind alternative topical treatments for hair loss used by skin
of color patients.
Methods & Materials: We conducted a comprehensive search using PubMed to identify relevant studies.
Results: Results show a diverse variety of hair growth products used; however, only a few are supported by randomized controlled
trials, case reports, pilot studies, and animal studies with some important limitations.
Conclusion: This information will be useful for physicians so they may relay accurate evidence on these haircare practices to their skin
of color patients.
J Drugs Dermatol. 2021;20(7):726-731. doi:10.36849/JDD.5689
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air loss (alopecia) is a common dermatologic
condition that is estimated to impact between 0.2 to
2% of the world’s population.1 Importantly, hair loss
severely impacts skin of color patients, as it is among the most
common dermatologic condition within this population.2,3,4
In fact, studies show that there is a higher incidence of certain
types of alopecia within certain skin of color populations
compared to Caucasians.5,6 In the United States (US), the
skin of color population continues to increase with several
state’s populations comprising a majority of people of color.7
This shift in demographics will likely influence the practice of
dermatology in the US, bringing to light certain dermatologic
complaints, habits, and practices unique to particular groups.
Thus, it is increasingly important for clinicians to become
familiar with these nuances to properly treat hair loss in skin
of color patients.
Much of the information surrounding hair loss remedies
acquired by skin of color patients are derived from cultural
practices as well as recommendations from internet browsing.8
In fact, studies show that less than half of African American
women trust physicians to successfully treat their hair
conditions.9 Treatment regimens in these populations may

stem from anecdotal evidence, with many patients relying
on alternative medicines to remedy their hair loss concerns.10
Unfortunately, there is limited information on the common
treatments for hair loss within skin of color communities and
the efficacy of these treatments. In this review, we will examine
the scientific literature to elucidate the impact and efficacy of
common alternative treatments for hair loss used by skin of
color patients.

MATERIALS AND METHODS
A comprehensive review of the literature on alternative
treatments most frequently used in skin of color patients
to treat hair loss was conducted on PubMed (U.S. National
Library of Medicine). Mesh terms were used when available.
To begin, commonly used alternative treatments in skin of
color populations were identified using a broad review of the
literature. The search terms used included “skin of color” OR
“women of color” OR “ethnic groups”[Mesh] AND “hair loss”
OR “hair care”. This initial review returned commonly used
products for hair growth in skin of color populations (narrowed
to Asian, Indian, Native American, African, and African American
populations) including, hair oil (coconut oil, castor oil, and
rosemary oil), aloe vera, henna, capsicum, and stinging nettle.
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TABLE 1.
Summary of Evidence Supporting Common Alternative Treatments For Hair Loss Used By Skin of Color Patients. The evidence was graded
using the International Grades of Recommendation Assessment, Development and Evaluation (GRADE) group grading recommendations and
was given a score of 1-10 to indicate the highest level of evidence (meta-analysis:1, systematic review:2, critically appraised topic:3, critically
appraised articles:4, randomized controlled trials:5, cohort study:6, case-control study:7, case-report/pilot study:8, background information/
expert opinion:9, or animal research/lab studies, respectively:10).
Treatment

Description of Evidence Supporting Treatment

Coconut Oil

Grade

Level of Evidence

No studies to support its use for hair growth.

--

--

Double-blind RCT showing a combination of essential oils (one being rosemary oil)
improved alopecia as seen through photographic assessment.19

1C

5

RCT demonstrating rosemary oil used for 6 months induced a significant increase in hair
count with no difference to the effects seen from minoxidil 2% for the same length of time.20

1B

5

Castor Oil

No studies to support its use for hair growth.

--

--

Pumpkin Seed Oil

Animal study showing topical application of pumpkin seed oil (10%) in an animal model
showed increased hair growth after 3 weeks along with anti-testosterone effects.23

--

10

Henna

Animal study showing topical application of Henna in an androgenic alopecia mouse model
produced increased dorsal hair density compared to control.55

--

10

Small pilot study demonstrating topical application of 0.75% capsaicin cream for days
in two AA patients induced vellus hair regrowth.36

2C

8

RCT showing statistically significant increase in hair growth following topical capsaicin
application for 4 weeks in AA patients (no statistical difference when compared to
clobetasol 0.5%).37

2B

5

Triple-blind, placebo-controlled RCT showing that 0.075% capsaicin ointment produced
no difference in hair density after 12 weeks treatment in AA patients.39

--

5

Rosemary Oil

Capsaicin

Aloe Vera

Stinging Nettle

Do Not Copy
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Placebo-controlled, single-blind
RCT demonstrating
that a mixture of herbal extracts

--

10

1B

5

Animal study showing a gel containing stinging nettle juice accelerated wool growth in rats.54

--

10

Animal study showing microemulsion of aloe vera applied to shaved back of rats caused
hair density to double.39

(including stinging nettle) applied daily for 6 months significantly improved hair pull
tests compared to placebo.50

Randomized Control Trial (RCT); Alopecia Areata (AA)

These alternative treatments and associated search terms were
used to identify studies looking at the mechanism of action
and efficacy of each treatment regarding hair loss and hair
growth. These search terms included: “Alopecia”[Mesh] OR
“hair loss” OR “hair growth” were combined with “hair oil”
“coconut oil”[Mesh] OR “rosemary oil”[Mesh] OR “pumpkin
oil” OR “Aloe”[Mesh] OR “Plant Extracts”[Mesh] OR “henna”
OR “capsicum”[Mesh] OR “stinging nettle” were input into
the advanced search tool to identify all articles discussing the
alternative treatment and its effect on hair loss or hair growth
from both in vitro and in vivo studies. Studies were graded using
the Grades of Recommendation Assessment, Development and
Evaluation (GRADE) system for assessing clinical guidelines
and scored on a scale of 1–10 based on the level of supporting
evidence (Table 1).11

RESULTS AND DISCUSSION
Hair Oils
Coconut oil, obtained from the kernels of mature coconuts,
has long been used for its perceived health benefits in tropical
regions where it is commonly cultivated. It is composed
primarily of medium-chain fatty acids, the most abundant of
which is lauric acid.12 Lauric acid has a low molecular weight
and a linear chain which is thought to contribute to its high
affinity for hair proteins. Experiments have shown that coconut
oil is effective in reducing protein loss when applied before and
after hair washing of human samples.13,14 Studies indicate that
coconut oil works to strengthen hair and prevent hair breakage
through surface occlusion and adhesion to the follicular
cavity15 rather than altering the mean diameter of each strand.16
The hydrophobic barrier provided by coconut oil likely prevents
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FIGURE 1. Schematic of alternative topical treatments for hair loss and proposed mechanism of action.
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2% in a randomized controlled trial (RCT) for androgenic
penetration of water that can cause swelling and deswelling of
alopecia (AGA). Researchers showed that both rosemary oil and
the hair leading to hygral fatigue Figure 1). Furthermore, coconut
minoxidil 2% applied twice daily induced a significant increase
oil may be able to prevent follicular penetration of surfactants
in hair count after 6 months of treatment with no significant
(eg, sodium lauryl sulfate) commonly used in shampoos that
15
Although coconut oil may have some use
difference
between the
two groups.20
can
cause
damage.
Figure 1. Schematic of alternative topical treatments for hair loss and proposed
mechanism
of action.
in strengthening hair, we were unable to identify any studies
Castor oil is a vegetable oil obtained from castor beans. It is
that support the use of coconut oil in promoting hair growth.
composed primarily of the fatty acid group, ricinoleic acid and
has been used extensively within the skin of color community
Rosemary is an evergreen shrub native to the Mediterranean
as an ‘all natural’ hair growth treatment.10 Jamaican black castor
and has been cultivated since ancient times for its believed
17
oil which differs from castor oil only in the manner in which it is
medicinal purposes. Rosemarinic acid and caffeic acid are
thought to be responsible for rosemary’s therapeutic effects.18
processed, is also a popular oil used in hair care. The basis for
Rosemary oil has been used in aromatherapy; however, this oil
castor oil’s utility in promoting hair growth likely stems from
may also have beneficial effects in stimulating hair growth. One
research showing anti-inflammatory properties (Figure 1).21
However, there is no scientific evidence indicating that either
early study showed that massaging a combination of essential
Jamaican black castor oil or castor oil can stimulate hair growth.
oils (including rosemary) into the scalp of patients with alopecia
areata (AA) for 7 months led to significant improvement in hair
Pumpkin seed oil was first cultivated and used by Native
growth; however, the long length of this study could allow
Americans and later adapted in parts of Europe and Asia for both
disease remission to impact the outcomes.19 Rosemary oil is
thought to improve blood circulation and vascularity thereby
its nutritional and medicinal values. It is now a commonly used
encouraging stimulation of hair follicles (Figure 1).17 More
hair care product for those wanting to treat hair loss. Pumpkin
recently, the effects of rosemary oil were compared to minoxidil
seed oil contains a high amount of unsaturated fatty acids, with
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four dominant fatty acids including: oleic, linoleic, palmitic, and
stearic.22 Pumpkin seed oil is thought to be useful for certain
types of hair loss due to its known inhibition of 5α-reductase and
subsequent anti-androgenic effects.23,24,25 Furthermore, pumpkin
seed oil possesses anti-inflammatory components, tocopherols,
and linoleic acid, which can improve vascularization and oxygen
delivery to hair follicles (Figure 1).26 Topical application of
pumpkin seed oil in an AGA mouse model increased follicle
percentage after 3 weeks, suggesting inhibition of testosterone
effects.23 In a double-blind, placebo-controlled RCT, 76 patients
with mild to moderate AGA induced hair loss received either 400
mg oral pumpkin seed oil or a placebo for 24 weeks. Self-rated
improvement score and mean hair counts were significantly
higher in the pumpkin seed oil group however no change in
hair diameter was seen.27 Importantly, this study suggests the
potential benefits of oral intake of pumpkin seed oil on AGA in
male patients, but additional and longer studies are needed on
the topical use for this purpose to obtain as well as sustain an
increase in hair density.
Henna
Henna is vegetable dye derived from a small shrub-like tree
called Lawsonia alba.28 It is composed of almost a hundred
phytoconstituents with the most prevalent being coumarins,
flavonoids, and naphthoquinones. Through henna’s abundance
of active compounds, it is shown to have antimicrobial,
anti-inflammatory, and dyeing effects.28 However, it has also
been used among many cultures to increase hair growth.29
Interestingly, there are multiple case reports showing
hypertrichosis following the application of henna temporary
tattoos.30,31 Although there are multiple reports of henna having
hair growth potential,32,33 there have been no human studies or
clinical trials conducted to support these effects.

M.R. Laughter, J.B. Anderson, N. Ugonabo, et al

hair regrowth as an endpoint for hair regrowth in the setting
of AA. Furthermore, 9.5% of patients reported cosmetically
acceptable regrowth after 12 weeks of treatment with capsaicin
(p-value 0.008).37 Interestingly, in vitro research has shown that
capsaicin actually inhibits hair shaft elongation and hair matrix
proliferation.38 Therefore, the results shown in these studies
may stem from capsaicin’s opposite effect on perifollicular
neuroimmune system resulting in hair growth. However, a more
recent randomized clinical, triple blind, placebo-controlled trial
showed that capsaicin 0.075% ointment used for the treatment
of mild AA produced no difference in hair density after 12 weeks
of treatment compared to placebo.39
Aloe Vera
Aloe vera, Aloe barbadensis, is an evergreen cactus that originates
from Arabia but is grown in many tropical and subtropical
regions.40 Aloe vera gel is derived from the parenchyma of the
plant and is reported to have many medicinal uses including
the augmentation of hair growth. Studies have indicated that
the gel is comprised mainly of acetylated mannan (acemannan
or β-(1, 4)-acetylated polymannose) and pectin polysaccharide
components. Another component in other species of aloes,
aloenin, was found to stimulate hair growth.29,41 In one animal
study, microemulsions of aloe vera and celery extract were applied
to shaved back of rats and found that hair density doubled in
the treated areas. Interestingly, aloe vera in a water solution
did not perform as well indicating the importance of a delivery
vehicle for adequate penetration into the pilosebaceous unit.42
The efficacy of aloe vera in hair growth promotion are limited;
however, studies around wound healing and anti-inflammatory
properties in the skin are prevalent (Figure 1).43,44 The increased
hype of aloe vera’s miracle properties found through internet
searches indicates the importance of more research to understand
its significance and efficacy in hair growth.
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Capsaicin
Capsaicin, the active ingredient obtained from chili peppers,
is a water-insoluble acylamide of homovanillic acid. Capsaicin
is commonly used as a topical medication to alleviate painful
syndromes.34 Capsaicin causes depletion of substance P (SP)
from nerves resulting in nonpermanent damage to the sensory
nerves in the skin and a subsequent analgesic effect (Figure 1).35
However, capsaicin has also been investigated for its effects
on hair growth and the treatment of alopecia. One small pilot
study determined the effects of topical application of 0.075%
capsaicin cream on the scalp of two adult female patients
with long-standing extensive AA. Both patients had vellus
hair regrowth following 21 days of treatment.36 In one RCT,
fifty patients with patchy AA were treated with 0.5% capsaicin
ointment or clobetasol 0.05% ointment for 12 weeks. Results
showed a statistically significant increase in vellus hair growth
in the capsaicin group at 4, 6, and 12 weeks compared to the
patients receiving clobetasol treatment. An important limitation
of these studies is the use of vellus hair rather than terminal

Stinging Nettle
Stinging Nettle also known as Urtica dioica or Urtica urens
is an herbaceous plant used widely in herbal remedies in
Native American, Indian and European cultures as a hair loss
treatment.45 Stinging nettle leaves contain various bioactive
molecules46 with the most abundant molecules being chlorogenic
acid, quercetin 3-O-rhamnosylglucoside and isoquercetin.47 The
flavonoid quercetin has been suggested to have anti-inflammatory
effects by downregulating tumor necrosis factor (TNF)-α and
IL-1, through the modulation of NF-κβ.48,49 In one RCT, 60 patients
with AGA were treated with an herbal treatment containing
multiple extracts including stinging nettle. When compared to
the placebo group, the group that was treated with the herbal
composite had statistically significant improvement in total
number of hairs as assessed through phototrichogram, hair
pull test, and self-assessment rating the benefit of treatment.
It was concluded that the herbal extracts supported hair
growth through multiple pathways including anti-androgenic,
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anti-inflammatory and hair stimulation (Figure 1).50 However,
due to the myriad of extracts used, it is difficult to determine
if stinging nettle was directly involved in hair loss prevention.
An in vitro study of human keratinocyte cells treated with an
herbal solution containing the extract of Urtica dioica showed
similar pharmaceutical properties as minoxidil through the
downregulation of IL-1α.51,52 An enzymatic study suggested that
Urtica dioica root extract is able to inhibit 5 alpha-reductase,
which may indicate possible viability in the treatment of AGA.53
In addition, an animal study treating 28 shaved rats with gel
containing stinging nettle juice demonstrated increased vascular
dilation in the reticular dermis as confirmed by histology.54 The
wide mechanistic possibilities for nettle extract show a potential
therapeutic possibility for various alopecia related conditions.

CONCLUSION
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Hair loss is one of the most common conditions seen in
dermatology and can greatly impact a patient’s quality of life.
For this reason, skin of color patients sometimes rely on a wide
variety of alternative topical treatments that may be common
within their community. In this work, we summarize commonly
used topical hair care products used by skin of color patients
to promote hair growth. We hope this review will provide
dermatologists with evidence-based knowledge regarding
commonly used hair growth products in order to deliver
culturally competent care to all of their patients and highlight the
need for standardizing acceptable endpoints of these studies.
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An IL-23 inhibitor for adults with moderate to severe plaque
psoriasis who are candidates for systemic therapy or phototherapy1

NOTHING IS
EVERYTHING
Nothing less than the opportunity
for durable skin clearance.1

For your patients,
that’s everything.

SKYRIZI EFFICACY AT WEEK 16 IN TWO PIVOTAL PHASE 3 STUDIES (NRI) 2
CO-PRIMARY ENDPOINTS (P<0.0001)

PLACEBO

SK YRIZI

PASI 90 at Week 16
ULTIMMA-1

ULTIMMA-2

75 %

75 %

(229/304)

(220/294)

5%

2%

(5/102)

(2 /98)

SECONDARY ENDPOINT (P<0.001)

sPGA 0/1 at Week 16

Do Not Copy
ULTIMMA-1
ULTIMMA-2
Penalties
Apply
%
%

PASI 100 at Week 16
ULTIMMA-1

ULTIMMA-2

(267/304)

84

(246/294)

36 %
(109/304)

51%

(149/294)

8%

5%

0%

2%

88

(8/102)

(0/102)

(5/98)

(2 /98)

NRI=Non-Responder Imputation.

MAINTENANCE OF RESPONSE 1
In the randomized trials, among patients who achieved PASI 90 or PASI 100 at Week 16:

88%

maintained PASI 90 at Week 52 (n=398/450; NRI)

80%

maintained PASI 100 at Week 52 (n=206/258; NRI)

STUDY DESIGN 2
UltIMMa-1 (N=506) and ultIMMa-2 (N=491) were replicate phase 3, randomized, double-blind, placebo- and active-controlled
studies to evaluate the efficacy and safety of SKYRIZI (150 mg) vs placebo over 16 weeks and biologic active control over 52
weeks in adult patients with moderate to severe plaque psoriasis. SKYRIZI (150 mg) was given as 2 subcutaneous injections
at Weeks 0, 4, and 16, and every 12 weeks thereafter. Co-primary endpoints were PASI 90 and sPGA 0/1 at Week 16 vs
placebo in each study (assessed by NRI).

INDICATION1
SKYRIZI is indicated for the treatment of moderate to severe plaque psoriasis in adults who are candidates for systemic
therapy or phototherapy.
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REAL PATIENTS. REAL RESULTS.
WEEK 0 (BASELINE)

Patient photos representing
results captured at
baseline and Week 16,
outside of clinical trials. 3
PATIENT FROM ILLINOIS

PATIENT FROM TEXAS

PATIENT FROM TENNESSEE

The patients depicted
above have moderate to
severe plaque psoriasis
with an aff ected body
surface area ≥10. 3
Left: Photos courtesy of
Dr. Meyer Horn. Middle:
Photos courtesy of Matt
Bruno, PA. Right: Photos
courtesy of Dr. Ellen
Frankel. 3

WEEK 16 (AF TER T WO DOSES)

Do Not Copy
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VISIT SKYRIZIHCP.COM/CLINICAL-EFFICACY
IMPORTANT SAFETY 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 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, 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 accompanying Brief Summary of Full Prescribing Information
on the next page.
References: 1. SKYRIZI [package insert]. North Chicago, IL: AbbVie Inc. 2. Gordon KB, Strober B, Lebwohl M, et al. Efficacy
and safety of risankizumab in moderate-to-severe plaque psoriasis (UltIMMa-1 and UltIMMa-2): results from two doubleblind, randomised, placebo-controlled and ustekinumab-controlled phase 3 trials. Lancet. 2018;392(10148):650-661. 3. Data
on file, AbbVie Inc. Rep-fielded images. Presented: June 16, 2020.
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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

(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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Fixed-Combination Halobetasol Propionate and Tazarotene
Lotion for Psoriasis in Patients With Skin of Color
Andrew F. Alexis MD MPH,a Seemal R. Desai MD,b,c George Han MD PhD,d Abby Jacobson MS PA-Ce
Department of Dermatology, Weill Cornell Medical College, New York, NY
b
Innovative Dermatology, Plano, TX
c
Department of Dermatology, The University of Texas Southwestern Medical Center, Dallas, TX
d
Icahn School of Medicine at Mount Sinai, New York, NY
e
Ortho Dermatologics (a division of Bausch Health US, LLC), Bridgewater, NJ
a

ABSTRACT
Background: Few studies have examined topical psoriasis therapies in patients with skin of color. Fixed-combination halobetasol
propionate (0.01%) and tazarotene (0.045%) lotion (HP/TAZ) was investigated in two phase 3, multicenter, double-blind, vehiclecontrolled trials (NCT02462070; NCT02462122). This post hoc analysis evaluated HP/TAZ in subgroups of non-White and White
participants, including Hispanic/Latino participants, from these trials.
Methods: Adult participants were randomized (2:1) to receive HP/TAZ or vehicle lotion once daily for 8 weeks. Data were pooled
and analyzed in non-mutually exclusive subgroups of self-identified non-White or White and Hispanic/Latino participants. Efficacy
assessments included treatment success (≥2-grade improvement from baseline in investigator’s global assessment [IGA] and score
of clear/almost clear), reduction from baseline in affected body surface area (BSA), and reduction in mean IGA × BSA. Safety was
evaluated via treatment-emergent adverse events (TEAEs).
Results: Of 418 participants, 60 and 358 self-identified as non-White and White, respectively; 115 of 418 participants self-identified
as Hispanic/Latino. At week 8, a higher percentage of HP/TAZ-treated participants achieved treatment success vs vehicle (nonWhite, 34.4% vs 19.0%; White, 41.8% vs 8.7%; Hispanic/Latino, 39.3% vs 9.3%); rates for White and Hispanic/Latino participants
were statistically significant. Compared with vehicle, HP/TAZ-treated participants in each subgroup experienced numerically greater
reductions in affected BSA and IGA × BSA at week 8. The most common TEAEs were contact dermatitis, pruritus, nasopharyngitis, and
application-site pain; discontinuations due to TEAEs were few.
Conclusions: HP/TAZ reduced disease severity in non-White, White, and Hispanic/Latino participants with psoriasis, with good
tolerability and safety over 8 weeks of treatment.
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INTRODUCTION

P

soriasis is a common, chronic, inflammatory skin disease
affecting ~2% of the population.1,2 Epidemiologic data
suggest racial/ethnic variations in the prevalence of
psoriasis, although assessment limitations exist, including
under-detection and underreporting in non-White patient
populations.3-7 Clinical characteristics and quality of life
(QOL) effects of psoriasis may also differ across racial/ethnic
groups.3,4,8-10 For example, Black patients with psoriasis have
been reported to have more dyspigmentation, thicker plaques,
more scaling, a larger proportion of affected body surface
area (BSA), less erythema, and a greater negative impact on
QOL compared with White patients.3,4,9 Postinflammatory
hyperpigmentation or hypopigmentation as a sequela of
psoriasis lesions is a particular cause for concern among many
patients with skin of color.3,11

Despite differences in presentation and QOL effects, relatively
few studies have investigated response to psoriasis treatment
across racial/ethnic populations. Among systemic agents, post
hoc subgroup analyses by race/ethnicity have been performed
for clinical trials of brodalumab, etanercept, guselkumab,
and secukinumab.9,12-15 Recently, a post hoc analysis of data
from two clinical trials of treatment of plaque psoriasis found
halobetasol propionate lotion (HP; 0.01%) to be significantly
more effective than vehicle for Hispanic patients, consistent
with results observed in the overall study population.16
Topical corticosteroids are the mainstay of psoriasis treatment,
particularly for localized disease, and topical treatment is often
used in conjunction with systemic or biologic therapy.17 Safety
concerns associated with topical corticosteroids include local
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side effects (such as skin atrophy) and adrenal suppression.17,18
These risks can be mitigated by careful consideration of the
duration and quantity of use of corticosteroids.17 For some
patients, tachyphylaxis (or loss of effectiveness) is also a concern
with extended (>12 weeks) use of topical corticosteroids.17
Combining lower concentrations of mid- or high-potency
corticosteroids with other agents has the potential to enhance
efficacy while reducing safety and tolerability concerns.17
Halobetasol propionate (0.01%) and tazarotene (0.045%)
lotion (HP/TAZ; DUOBRII® Lotion; Bausch Health US, LLC,
Bridgewater, NJ) is a fixed-dose corticosteroid/retinoid
combination approved for topical treatment of plaque
psoriasis in adults.19 Topical corticosteroids in combination
with tazarotene may work synergistically, prolonging the
duration of treatment effect.17 Efficacy and safety of HP/TAZ
for the treatment of moderate-to-severe plaque psoriasis
was demonstrated in two phase 3, multicenter, double-blind,
vehicle-controlled trials.20,21 In a pooled analysis of the two
trials, HP/TAZ demonstrated significantly higher levels of
treatment success vs vehicle beginning at week 2 and through
week 8 of treatment.21 The most common treatment-emergent
adverse events (TEAEs) were contact dermatitis, applicationsite pain, and pruritus.21
The objective of this post hoc analysis was to investigate the
efficacy, safety, and tolerability of HP/TAZ in subgroups of
self-identified non-White, White, and (non-mutually exclusive)
Hispanic/Latino participants enrolled in two phase 3 trials for
psoriasis treatment.

A.F. Alexis, S.R. Desai, G. Han, A. Jacobson

also included in the White and non-White subgroups.
The primary efficacy endpoint was the percentage of participants
achieving treatment success (≥2-grade improvement from
baseline in IGA score and a score of 0 [clear] or 1 [almost
clear]). Additional efficacy endpoints included percentage
reduction in affected BSA, percentage reduction in the product
of IGA and affected BSA (IGA × BSA), and treatment success
(≥2-grade improvement from baseline) in psoriasis signs of
erythema, plaque elevation, and scaling at the target lesion at
week 8 (for this analysis, participants with a baseline grade of
≥2 in the psoriasis sign were included). Week 8 outcomes for
symptoms of itching, dryness, and burning/stinging, assessed
as safety measures, were evaluated for the non-White and
White subgroups (statistical comparisons were not conducted).
Safety evaluation was based on TEAEs.
Efficacy assessments were conducted in the intent-to-treat (ITT)
population, and safety assessments were conducted in the
safety population. Descriptive statistics are reported as n (%)
and mean (SD). For this post hoc analysis, no adjustment was
made for multiple comparisons.

RESULTS
Disposition and Baseline Characteristics
Among 418 participants in the pooled ITT population, 60
(14.4%) self-identified as non-White, including 21 (5.0%) who
were Asian and 27 (6.5%) who were Black or African American,
and 358 (85.6%) self-identified as White (Table 1). Among all
participants, 115 (27.5%) self-identified as Hispanic or Latino; this
included 7 non-White participants and 108 White participants.
Among non-White participants, 81.8% of HP/TAZ-treated and
81.3% of vehicle-treated participants completed treatment.
These proportions were (respectively) 86.2% and 84.1% among
White participants and 83.3% and 73.0% among Hispanic/Latino
participants. Reasons for discontinuation have been previously
reported.20
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MATERIALS AND METHODS
Two phase 3, multicenter, double-blind, vehicle-controlled trials
of HP/TAZ for treatment of moderate-to-severe plaque psoriasis
(NCT02462070; NCT02462122) were conducted, and primary
findings were reported.20,21 In the current post hoc analysis, data
from the two trials were pooled and analyzed in subgroups
of participants who self-identified as non-White or White.
Data from a third subgroup of self-identified Hispanic/Latino
participants among both the non-White and White subgroups
were also assessed.
Detailed methodology of the two phase 3 trials has been
previously described.20,21 Briefly, adult participants with an
investigator’s global assessment (IGA) score of 3 (moderate)
or 4 (severe) and affected BSA of 3% to 12% were randomized
(2:1) to receive HP/TAZ or vehicle lotion once daily for 8 weeks,
with a 4-week posttreatment follow-up. Study visits occurred
at baseline and weeks 2, 4, 6, 8, and 12. Race and ethnicity
(categories consistent with the US Census Bureau definitions22)
were self-reported by participants. Hispanic/Latino is an ethnic
subgroup not mutually exclusive of the White and non-White
racial subgroups; therefore, Hispanic/Latino participants are

Across racial/ethnic categories at baseline, mean age ranged
from 46.7 to 50.7 years and percentage of males ranged from
63.3% to 69.6% (Table 1). At baseline, 9 (15.0%) non-White, 53
(14.8%) White, and 21 (18.3%) Hispanic/Latino participants had
an IGA score of severe; mean (SD) affected BSA was 5.9% (2.7%)
among non-White, 5.8% (2.8%) among White, and 6.2% (3.1%)
among Hispanic/Latino participants.
Treatment Success
Among non-White, White, and Hispanic/Latino participants,
a numerically larger proportion of those treated with HP/TAZ
vs vehicle achieved treatment success at all study visits. At
week 8, 34.4% of non-White participants treated with HP/TAZ
experienced treatment success, compared with 19.0% treated
with vehicle; this difference was not statistically significant,
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TABLE 1.
Demographics and Baseline Characteristics (ITT Population; Pooled Data)
Parameter

HP/TAZ
(n=276)

Vehicle
(n=142)

Total
(N=418)

44 (15.9)

16 (11.3)

60 (14.4)

Race, n (%)
Non-White
American Indian/Alaskan Native

2 (0.7)

0

2 (0.5)

Asian

16 (5.8)

5 (3.5)

21 (5.0)

Black/African American

18 (6.5)

9 (6.3)

27 (6.5)

Native Hawaiian/Pacific Islander

4 (1.4)

1 (0.7)

5 (1.2)

Other

4 (1.4)

1 (0.7)

5 (1.2)

232 (84.1)

126 (88.7)

358 (85.6)

78 (28.3)

37 (26.1)

115 (27.5)

7 (2.5)

0

7 (1.7)

71 (25.7)

37 (26.1)

108 (25.8)

198 (71.7)

105 (73.9)

303 (72.5)

Non-White

47.0 (14.4)

50.6 (12.7)

48.0 (14.0)

White

50.5 (141)

51.0 (13.3)

50.7 (13.8)

Hispanic/Latino

46.5 (13.3)

47.1 (12.9)

46.7 (13.1)

White
Ethnicity, n (%)

a

Hispanic/Latino
Non-White
White
Non–Hispanic/Latino
Age, mean (SD), y

Male sex, n/n (%)
Non-White
White
Hispanic/Latino

28/44 (63.6)
Do Not Copy
147/232 (63.4)
Penalties Apply
54/78 (69.2)

10/16 (62.5)

38/60 (63.3)

87/126 (69.0)

234/358 (65.4)

26/37 (70.3)

80/115 (69.6)

HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; ITT, intent-to-treat. Hispanic/Latino is an ethnic subgroup not mutually exclusive of the racial
subgroups; therefore, Hispanic/Latino participants are included in non-White and White subgroups.
a

potentially because of small sample sizes or vehicle response
rates (Figure 1A). Differences in treatment success for HP/TAZ
vs vehicle at week 8 were statistically significant among White
(41.8% vs 8.7%; P<.001; Figure 1B) and Hispanic/Latino (39.3%
vs 9.3%; P=.002; Figure 1C) participants; in these subgroups,
significant treatment effects were achieved by week 4 and
sustained for 4 weeks after treatment. There were no statistically
significant differences between non-White and White HP/TAZtreated participants in rates of treatment success at any time
point. Representative photos of a non-White participant who
received HP/TAZ and achieved treatment success at week 8 are
shown in Figure 2.
Reduction in Affected BSA and IGA × BSA
Non-White, White, and Hispanic/Latino HP/TAZ-treated
participants experienced greater mean percentage reductions in
affected BSA throughout the treatment period vs vehicle-treated
participants. At week 8, affected BSA was reduced by a mean of

37.1% to 40.7% across the non-White (Figure 3A), White (Figure
3B), and Hispanic/Latino (Figure 3C) subgroups treated with
HP-TAZ. Furthermore, HP/TAZ reduced affected BSA significantly
more than vehicle beginning at week 4 among White and
Hispanic/Latino participants; effects were maintained for
4 weeks posttreatment in White and Hispanic/Latino participants.
During the treatment period, IGA × BSA was reduced more
among HP/TAZ-treated vs vehicle-treated participants in the
non-White (Figure 4A), White (Figure 4B), and Hispanic/Latino
(Figure 4C) subgroups. For all participants receiving HP/TAZ,
IGA × BSA was reduced by more than 50% by week 8. Treatment
differences were statistically significant at weeks 2 and 4 among
all subgroups receiving HP/TAZ and at weeks 6, 8, and 12 in the
White and Hispanic/Latino subgroups receiving HP/TAZ. There
were no significant differences between non-White and White
HP/TAZ-treated participants in percentage reductions in BSA or
percentage reductions in IGA × BSA at any study visit.
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FIGURE 1. Percentage of participants achieving treatment success (≥2-grade improvement from baseline in IGA score and a score of clear or
almost clear) by study visit among (A) non-White, (B) White, and (C) Hispanic/Latino participants (ITT population; pooled data). Hispanic/Latino
is an ethnic subgroup not mutually exclusive of the racial subgroups; therefore, Hispanic/Latino participants are also included in non-White and
White subgroups.
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HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; IGA, investigator’s global assessment; ITT, intent-to-treat. *P<.05 vs vehicle. **P<.01 vs vehicle. ***P<.001 vs vehicle.

Improvement in Signs and Symptoms of Psoriasis
At week 8, a larger proportion of HP/TAZ-treated participants in
the non-White, White, and Hispanic/Latino subgroups achieved
a ≥2-grade improvement in erythema (Figure 5A), plaque
elevation (Figure 5B), and scaling (Figure 5C) vs vehicle-treated
participants. Treatment effects for all psoriasis signs/symptoms
were statistically significant in the White and Hispanic/Latino
subgroups.

Among non-White and White HP/TAZ-treated participants,
a numerically higher percentage at week 8 vs baseline had
no symptoms of itching (non-White, 55.6% vs 35.7%; White,
56.9% vs 29.4%), no symptoms of dryness (non-White,
63.9% vs 45.2%; White, 57.8% vs 41.7%), and no symptoms of
burning/stinging (non-White, 77.8% vs 76.2%; White, 77.9% vs
62.3%), respectively. Additionally, a generally higher percentage
of HP/TAZ-treated participants had no itching, dryness, or
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FIGURE 3. Mean percentage change from baseline in affected BSA by study visit among (A) non-White, (B) White, and (C) Hispanic/Latino
participants (ITT population; pooled data). Hispanic/Latino is an ethnic subgroup not mutually exclusive of the racial subgroups; therefore, Hispanic/
Latino participants are also included in non-White and White subgroups.
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BSA, body surface area; HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; ITT, intent-to-treat. **P<.01 vs vehicle. ***P≤.001 vs vehicle.

FIGURE 2. Improvement of psoriasis with HP/TAZ. Representative images from non-White participant who was treated with once-daily HP/TAZ for
8 weeks, with 4-week posttreatment follow-up at week 12. Target lesion is on lower leg. HP/TAZ, halobetasol propionate (0.01%) and tazarotene
(0.045%) lotion.
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FIGURE 4. Mean percentage change from baseline in IGA × BSA by study visit among (A) non-White, (B) White, and (C) Hispanic/Latino participants
(ITT population; pooled data). Hispanic/Latino is an ethnic subgroup not mutually exclusive of the racial subgroups; therefore, Hispanic/Latino
participants are also included in non-White and White subgroups.
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BSA, body surface area; HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; IGA, investigator’s global assessment; ITT, intent-to-treat. *P<.05 vs vehicle. ***P≤.001 vs vehicle.

burning/stinging at week 8 compared with vehicle-treated
participants in the non-White and White subgroups (data
not shown).
Safety
Occurrence of TEAEs was generally similar across the
non-White, White, and Hispanic/Latino subgroups; a somewhat
lower proportion of HP/TAZ-treated non-White participants

experienced TEAEs compared with HP/TAZ-treated White and
Hispanic/Latino participants (Table 2). Few serious adverse
events and discontinuations due to TEAEs occurred during
the study, and no deaths occurred. Contact dermatitis,
pruritus, nasopharyngitis, and application-site pain were the
most common TEAEs experienced through week 8 among all
participants (Table 2). Telangiectasia occurred in one White
participant who was treated with HP/TAZ.
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FIGURE 5. Treatment success (≥2-grade improvement from baseline
in each individual sign) in psoriasis signs of (A) erythema, (B) plaque
elevation, and (C) scaling at the target lesion at week 8 among nonWhite, White, and Hispanic/Latino participants (ITT population; pooled
data). Hispanic/Latino is an ethnic subgroup not mutually exclusive of
the racial subgroups; therefore, Hispanic/Latino participants are also
included in non-White and White subgroups.
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DISCUSSION
In this subgroup analysis of pooled data from two phase 3 clinical
trials, non-White and White participants, including Hispanic/
Latino participants, with psoriasis who were treated with HP/TAZ
experienced statistically significant reductions in disease severity
(IGA × BSA) vs vehicle-treated participants. White and Hispanic/
Latino participants treated with HP/TAZ also achieved treatment
success and percentage reductions in affected BSA at statistically
greater rates than vehicle-treated participants; both effects were
achieved by week 4 and were maintained posttreatment. Among
non-White participants, a lack of statistical separation of HP/TAZ
from vehicle for treatment success and affected BSA reduction
may be partly attributed to the small size of this subgroup or
favorable response to the vehicle formulation (which has
moisturizing properties).23 Furthermore, challenges in accurately
assessing psoriasis severity in darker skin phototypes using
available scales such as IGA and BSA may have also contributed
to differences in treatment success between non-White and
White participants.3,9 Such challenges include accurately
assessing erythema in the context of increased constitutive or
facultative skin pigmentation and differentiating active psoriatic
lesions from postinflammatory pigment alteration.3,9
Improvements were also observed in signs and symptoms
of psoriasis. A larger proportion of HP/TAZ-treated participants
in each subgroup achieved a ≥2-grade improvement from
baseline in erythema, plaque elevation, and scaling at week
8 compared with vehicle-treated participants; these effects
were statistically significant among White and Hispanic/Latino
participants. Improvements in symptoms of itching, dryness,
and burning/stinging were observed at week 8 in
HP/TAZ-treated participants.

Do Not Copy
Penalties Apply
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n=78
n=37
Hispanic/Latino

HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; ITT, intent-to-treat.
***
P<.001 vs vehicle.

Occurrence of TEAEs was similar across racial/ethnic
subgroups, except that overall TEAE rates were lower
among non-White participants. Few participants (≤7% in any
racial/ethnic/treatment group) discontinued because of TEAEs.
These tolerability findings are consistent with those of an earlier
study of 244 healthy volunteers, which found no evidence of
contact sensitization and minimal skin irritation after 21 days of
HP/TAZ administration.24 Furthermore, a long-term (up to 1 year),
open-label, follow-up study of 555 participants enrolled in an
HP/TAZ phase 3 trial found that TEAE incidence remained stable
from day 90 through follow-up.25 Overall, 7.5% of participants
discontinued because of TEAEs (of which dermatitis, pruritus,
and pain were the most frequent),25 demonstrating continued
tolerability consistent with that shown in this analysis.
Although psoriasis presentation can differ across racial/ethnic
populations,3,4 response to HP/TAZ treatment was consistent
across subgroups in this analysis. Notably, one Black male
participant treated with HP/TAZ achieved an IGA score of
“almost clear” within 4 weeks.26 Regarding the salient symptom
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TABLE 2.
Summary of TEAEs Through Week 8 (Safety Population; Pooled Data)
Non-White

White

Hispanic/Latinoa

Parameter, n (%)

HP/TAZ
(n=42)

Vehicle
(n=16)

HP/TAZ
(n=228)

Vehicle
(n=124)

HP/TAZ
(n=76)

Vehicle
(n=36)

Participants reporting any TEAE

9 (21.4)

3 (18.8)

88 (38.6)

27 (21.8)

26 (34.2)

8 (22.2)

Participants reporting any SAE

1 (2.4)

0

2 (0.9)

0

1 (1.3)

0

0

0

0

0

0

0

1 (2.4)

1 (6.3)

16 (7.0)

4 (3.2)

4 (5.3)

2 (5.6)

6 (14.3)

0

33 (14.5)

11 (8.9)

11 (14.5)

4 (11.1)

Deaths
Participants discontinuing due to TEAEs
Severity of TEAEs

b

Mild
Moderate

1 (2.4)

1 (6.3)

43 (18.9)

15 (12.1)

12 (15.8)

3 (8.3)

Severe

2 (4.8)

2 (12.5)

12 (5.3)

1 (0.8)

3 (3.9)

1 (2.8)

Related

4 (9.5)

3 (18.8)

51 (22.4)

8 (6.5)

14 (18.4)

3 (8.3)

Unrelated

5 (11.9)

0

37 (16.2)

19 (15.3)

12 (15.8)

5 (13.9)

Relationship to study drugc

TEAEs (≥2%) reported by ≥3 participants in any treatment groupd
Contact dermatitis

0

0

20 (8.8)

0

3 (3.9)

0

Pruritus

0

1 (6.3)

8 (3.5)

3 (2.4)

2 (2.6)

1 (2.8)

1 (2.4)

0

4 (1.8)

4 (3.2)

1 (1.3)

1 (2.8)

Application-site pain

Nasopharyngitis

0

0

7 (3.1)

1 (0.8)

1 (1.3)

0

Burning sensation (nervous system)

0

0

4 (1.8)

3 (2.4)

2 (2.6)

1 (2.8)

1 (0.8)

2 (2.6)

0

0

3 (3.9)

0

Excoriation

0
5 (2.2)
Do
Not
Copy
1 (2.4)
0
4 (1.8)
Penalties
Apply
0
0
5 (2.2)

0

0

0

Increased aspartate aminotransferase

1 (2.4)

0

2 (0.9)

2 (1.6)

3 (3.9)

0

Increased alanine aminotransferase

1 (2.4)

0

2 (0.9)

1 (0.8)

3 (3.9)

Upper respiratory tract infection
Skin atrophy

0

0

HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; SAE, serious adverse event; TEAE, treatment-emergent adverse event. Hispanic/Latino is an
ethnic subgroup not mutually exclusive of the racial subgroups; therefore, Hispanic/Latino participants are also included in non-White and White subgroups. bBy
maximum severity. cBy strongest relationship to study drug. dListed in descending order of overall incidence in all participants.
a

of hyperpigmentation,3,11 this participant’s dyspigmentation
resolved by week 12, with only small remaining regions of
hyperpigmentation.26 This case study was identified from
photographs, as pigmentation changes were not prospectively
recorded during the phase 3 clinical trials. Furthermore, this
participant did not report any adverse events, and local skin
reactions were limited through 8 treatment weeks.26 Given these
promising results, further HP/TAZ studies in postinflammatory
dyspigmentation may be warranted.
There are potential limitations of this post hoc analysis. First,
response to HP/TAZ treatment, which was assessed among only
White, non-White, and Hispanic/Latino racial/ethnic groups,
was analyzed post hoc rather than prospectively, preventing
further investigation into specific racial/ethnic groups. Second,
low numbers of non-White participants in the trials limited

the power of statistical analyses. Third, participants of mixed
race were required to identify with one racial category, which
may not have optimally represented their racial identity. These
limitations should be considered during future research.
Although limited by sample size and design, the consistent,
directionally positive efficacy results and comparable rates
of adverse events observed in different racial/ethnic groups
suggest that HP/TAZ is suitable for treatment across diverse
skin types. This study highlights the urgent need for improved
data on treatment outcomes for non-White patients with
psoriasis to address limitations of clinical studies that are
based on overwhelmingly White patient populations.9 Future
psoriasis studies should not only evaluate treatment efficacy
in non-White patients but also analyze outcome measures
that are more relevant to this patient population, such as
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pigmentary changes,9 which may not have been assessed in
the past because of limited impact in the White population.
It is important to consider these factors, as well as differences
in disease presentation, to address disparities in diagnosis
and treatment.

CONCLUSION
In two pooled phase 3 trials, HP/TAZ was associated with
reductions in disease severity and skin symptoms in non-White,
White, and Hispanic/Latino participants with plaque psoriasis,
with good tolerability and safety over 8 weeks of once-daily use.
Fixed-combination HP/TAZ is a viable topical psoriasis treatment
option for diverse patient populations. However, further studies
with larger sample sizes of non-White patients are warranted
to increase our understanding of treatment responses in
patients with skin of color. Considering the mechanism of
action of the active ingredients in HP/TAZ and the previously
reported observations in a Black patient treated with HP/TAZ,26
the potential to improve postinflammatory hyperpigmentation
in psoriasis is another area that warrants further research.
To ensure that treatment addresses the concerns of patients
with skin of color, clinicians should proactively discuss the
potential for postinflammatory pigmentary changes that are
not directly induced by the treatment but are part of the natural
history of resolving lesions. Utilizing topical agents with active
ingredients that may hasten resolution of postinflammatory
hyperpigmentation is a strategy that warrants further research.
Given the risk of iatrogenic dyspigmentation from irritant
reactions to topical therapies, selection of topical agents that
are well tolerated is also paramount.

A.F. Alexis, S.R. Desai, G. Han, A. Jacobson
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Cyspera® is an intensive pigment corrector formulated with
cysteamine to improve the appearance of stubborn discoloration.
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Week 8
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Significant pigment correction
Powerful anti-oxidant
Well tolerated for long-term use
Free of hydroquinone
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92 %
of subjects saw significant
improvement in the appearance
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67 %
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ABSTRACT
Background: While much research has been dedicated to hair loss in older patients, little has addressed hair-loss perception and
treatment expectations among young people of color (POC). This study evaluates disease perceptions, willingness to utilize specific
therapies, and treatment expectations in younger versus older POC with any form of hair loss.
Methods: An online survey was utilized to analyze 217 responses to 37 questions assessing perceptions of hair loss, hair care practices,
and treatment expectations among others. These parameters were measured on a 1–5 Likert scale. Comparison between groups was
be done using Chi-Square tests for proportions and Student t-tests.
Results: Included were 52 respondents between the ages of 18 and 29 (POC<30), and 36 respondents greater than 30 years of
age (POC>30). The reported average hair loss in POC<30 was 67.0%, compared to POC>30 reporting 60.0% (P<0.05). Average
embarrassment was 2.6 for POC<30 versus 3.4 for POC>30 (P<0.001). Average pain was 2.0 for POC<30 versus 1.8 for POC>30
(P<0.05). Average hair thinning was 3.0 for POC<30 versus 3.7 for POC>30 (P<0.001). Average willingness to use topical treatments
including creams, solutions, ointments, and gels was 3.0 in POC<30 versus 3.8 in POC>30 (P<0.001). The average perceived
effectiveness of topical treatments was 2.9 in POC<30 versus 3.6 in POC>30 (P<0.01).
Conclusion: Early identification and appropriate management of young POC with hair loss may facilitate follicular rescue. This, in turn,
may help reduce the negative consequences of advanced hair loss, such as embarrassment, as seen in older POC.
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INTRODUCTION

D

ermatologic disease perception and treatment
expectations vary greatly among ethnic and age
groups. Gauging these subjective parameters are at
the cornerstone of managing hair loss. Hair loss is a devastating
dermatologic condition that corroborates a significantly
adverse quality of life (QoL). This is particularly evident among
people of color (POC), who have diverse cultural hair styling
practices that contribute to a sense of self-identity but may
also contribute to certain types of hair loss.1 Treatment options
for hair loss disorders often have unsatisfactory results and
cumbersome regimens that may overwhelm patients. Hair loss
in POC may present unique challenges to dermatologists partly
due to incorrect disease perception or unrealistic treatment
expectations by patients.
Hair loss in POC can present a unique diagnostic challenge
requiring extensive knowledge of historical symptoms, haircare
practices, and previous treatments.2 While much research has
been dedicated to hair loss in older POC, there is a paucity
of research addressing hair loss perceptions and treatment
expectations among young POC. This study evaluates disease

perceptions, willingness to utilize specific therapies, and
treatment expectations in younger versus older POC with any
form of hair loss.

MATERIALS AND METHODS
After institutional review board approval, an online survey
was distributed to individuals older than 18 years of age who
reported having hair loss within the past year and had a working
knowledge of English. Overall, 217 participants completed the
survey via REDcap (Nashville, TN), after recruitment through
Amazon's Mechanical Turk (Amazon, Seattle, WA), an online
crowdsourcing platform extensively used by psychologists
for participant recruitment.3 Subjects were asked about their
perceptions of hair loss, hair care practices, and treatment
expectations. These parameters were measured on a 1–5
Likert scale. Comparison between groups was be done using
Chi-Square tests for proportions and Student t-tests.

RESULTS
A total of 88 POC respondents with any form of hair loss were
included in the survey. There were 52 respondents between the
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TABLE 1.

reported hair loss differed between the age groups with POC<30
reporting an average hair loss of 67.0%, compared to POC>30
reporting an average hair loss of 60.0% (P<0.05).

Respondents’ Characteristics
Total Respondents N=88
Ageł – year

A. Kazemi, A. Cline, T. A.Gomolin, B. Safai

30.1 ± 10.1

Female sex – (%)

56.8

Ethnicity – no. (%)
Black or African American

11 (12.5)

Asian

70 (79.5)

Latinx

5 (5.7)

Other

2 (2.3)

ł

Average age

ages of 18 and 29 (POC<30), and 36 respondents greater than
30 years of age (POC>30). The mean age of survey respondents
was 30.1 ± 10.1 years. Results were analyzed overall, and by
demographic groups including age, gender, and ethnicity. The
majority of respondents were women (56.8%) and Asian (79.5%)
(Table 1).
Perception of Hair Loss
Respondents self-scaled their level of hair loss on a sliding scale
from “No hair” (100% hair loss) to “Patchy head of hair” (50%
hair loss) to “Full head of hair” (0% hair loss). The amount of

Symptoms of Hair Loss
The following symptoms of hair loss were evaluated:
embarrassment, pain, redness, tenderness, itch, scarring,
flaking and hair thinning. These symptoms were reported using
a five-point Likert scale from 1 (None) to 5 (A lot). Patient hair
loss symptoms differed significantly by age (Figure 1). Average
embarrassment was 2.6 for POC<30 versus 3.4 for POC>30
(P<0.001). Average pain was 2.0 for POC<30 versus 1.8 for
POC>30 (P<0.05). Average hair thinning was 3.0 for POC<30
versus 3.7 for POC>30 (P<0.001).
Hair Care Practices and Styles
There were no statistically significant differences in hair care
practices among younger and older respondents regarding the
use of tight braids, cornrows, chemical relaxers, hot combs, flat
irons, tight gelling of the hair at the forehead, hair weaves, wigs,
hair dyes, perming or other practices. Older respondents mostly
used hair dyes, hot combs, and chemical relaxers more than
their younger counterparts (Figure 2). Younger respondents
overall wore weaves and had perms more than their older
counterparts.
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FIGURE 1. Differences in hair care practices among younger and older respondents.

Figure 1: Differences in hair care practices among younger and older respondents.

FIGURE 2. Differences in hair loss symptoms among younger and older respondents.

Figure 2: Differences in hair loss symptoms among younger and older respondents.
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Figure 2: Differences in hair loss symptoms among younger and older respondents.
Figure 2: Differences in hair loss symptoms among younger and older respondents.

FIGURE 3. Differences in treatment expectations.

Figure 3: Differences in treatment expectations.
Figure 3: Differences in treatment expectations.

FIGURE 4. Willingness towards hair loss treatments.

Figure 4: Willingness towards hair loss treatments.
Figure 4: Willingness towards hair loss treatments.

FIGURE 5. Perceived effectiveness of treatment.

Do Not Copy
Penalties Apply

Figure 5: Perceived effectiveness of treatment.

Differences in Treatment Expectations
When comparing differences in treatment expectations including
expectations of stopping hair loss, expectations for new hair
growth, for thicker or longer hair, for a change in hair color,
or for other expectations, there was no statistically significant
difference between the age groups (Figure 3). Younger POC
expected thicker, longer hair, while older respondents expected
new hair growth and stopping of hair loss.
Figure 6: Differences in prior hair loss treatments.

Willingness to Use Treatments for Hair Loss.
Willingness to use various treatments for hair loss was
assessed using a five-point Likert scale from 1 (Not at all willing)
to 5 (Extremely willing). Average willingness to use topical

treatments including creams, solutions, ointments, and gels,
was 3.0 in POC<30 versus 3.8 in POC>30 (P<0.001) (Figure 4).
Perceived effectiveness of hair loss treatments
Perceived effectiveness of hair loss treatments was assessed
using a five-point Likert scale from 1 (Not at all effective) to 5
(Extremely effective). There was a difference in the perceived
effectiveness of topical treatments among the different
age groups. The average perceived effectiveness of topical
treatments was 2.9 in POC<30 versus 3.6 in POC>30 (P<0.01)
(Figure 5). There was no difference in the perceived effectiveness
of alternate forms of treatment, such as oral medications,
injection, laser, or surgical treatments.
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Figure 5: Perceived effectiveness of treatment.

FIGURE 6. Differences in prior hair loss treatments.

Figure 6: Differences in prior hair loss treatments.

Differences in prior hair loss treatments
There were no statistically significant differences between
the age groups regarding the use of hair loss treatments such
as topical gels or foams, oral medication, injections, lasers,
surgical, other treatments, or no treatment at all (Figure 6).

DISCUSSION
Our study demonstrates that perceptions of hair loss differ
among POC of different ages. Despite reporting less average
hair loss overall in the older POC group (60.0% vs 66.9%,
P<0.05), average embarrassment was higher (3.4 vs 2.6,
P<0.001). Hair completes one’s self-image, so patients with hair
loss may suffer from overt disfiguration, leading to psychosocial
embarrassment, and a significant lack of self-esteem. Hence an
early diagnosis and aggressive treatment in the case of active
hair loss are crucial in its management.4 Treating any hair loss
early on in young POC may prevent these patients from reaching
a state of psychosocial embarrassment, which was found to be
more prevalent in older POC.

Our study showed that average hair thinning was lower among
young POC (3.0 for POC<30 vs 3.7 for POC>30, P<0.001).
Although this may be expected, this result is not entirely specific
as the location of hair thinning was not elicited, and neither
were the presence or absence of residual terminal hairs. Hair
thinning can point to different hair loss diagnoses depending on
the location of thinning. If the disorder is predominantly at the
fronto-temporal scalp hair margins, traction alopecia should be
considered.7 Alternatively, if thinning is localized mostly behind
the frontal hair line towards the vertex, androgenetic alopecia is
more likely, while scalp crown thinning with scarring is more likely
in CCCA.7 These forms of hair loss are common in POC, and the
causes and management are different for each condition. Asking
about these aspects of hair thinning is important for properly
diagnosing and subsequently treating hair loss conditions. In
asking about hair care practices, an important contributor to
traction alopecia or CCCA, no differences between age groups
were found.
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Average pain was higher among young POC (2.0 vs 1.8, P<0.05).
Trichodynia is a painful sensation of the scalp that some
patients report when asked about their hair loss; however,
questions about pain are rarely reported spontaneously by the
patient.5,6 The quality and intensity of the pain varies greatly, but
burning pain is the most severe symptom. Symptom intensity
often correlates with the severity of shedding for patients with
confirmed inflammatory conditions, such as alopecia areata6
and even among patients with cicatricial alopecias such as
central centrifugal cicatricial alopecia (CCCA).
Therefore, if trichodynia is a symptom of underlying
inflammation, it may be a clinically relevant warning sign
of future hair loss in certain conditions.6 Perhaps young POC
have a lower pain threshold than their older counterparts as a
possible reflection of fewer comorbid chronic pain conditions
such as osteoarthritis among others. Older POC may have
grown accustomed to chronic pain and are therefore more
tolerant of trichodynia than their younger counterparts. As such,
dermatologists should ask specific questions about scalp pain
when evaluating hair loss, especially in younger POC where it
may be a harbinger sign of future hair loss, and thus initiate a
timely intervention.

Treatment regimens are largely anecdotal for some of the most
common types of alopecia affecting POC.8 With the numerous
topical, surgical, and/or systemic treatment options available,
POC may feel overwhelmed. The key to treatment compliance
is setting realistic expectations at the beginning of the hair
loss investigation journey.8 Average willingness to use topical
treatments was lower in the younger POC (3.0 in POC<30 vs
3.8 in POC>30, P<0.001). It is critical to engage younger POC in
available treatment options early in the disease course to either
salvage viable hairs, or prevent further, potentially scarring,
hair loss. The average perceived effectiveness of topical
treatments was also lower in younger POC (2.9 in POC<30 vs 3.6
in POC<30, P<0.01). This suggests that dermatologists should
educate younger POC on treatment options for hair loss and set
reasonable expectations to improve compliance.
This study has potential limitations. When evaluating differences
in perceptions of hair loss as well as symptoms and treatments
between the age groups, we did not control for the level of hair
loss, which was higher on average in the younger POC group.
When assessing symptoms of hair loss, although we did control
for age- and gender-related differences in pain perception, we
did not control for anxious and depressed moods, which are
other possible causes of trichodynia.6 In addition, we did not
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specify the type of pain, such as burning versus discomfort.
When asking patients about thinning hair, future studies may
evaluate the location of thinning and whether there were
cicatricial alopetic patches or broken traction hairs present.
These questions are important in diagnosing the specific type
of hair loss and thus guiding management. It is important to
note that responses from the study were all self-reported,
including measures of hair loss and thinning. Lastly, more than
one hair loss condition frequently occurs in the same patient
and each must be addressed separately,7 which future studies
may explore. Despite these limitations, the purpose of this study
was to assess hair loss perceptions and expectations in young
POC, and to discover statistically significant differences in these
aspects, in order to assist dermatologists in learning how to
better serve this patient population.
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CONCLUSION
Objective markers for disease perception, treatment
expectations, and willingness towards as well as perceived
effectiveness of treatment differed significantly among younger
and older POC. These findings may represent ways to guide
hair loss perceptions and treatment expectations in POC by
dermatologists based on age. Early identification and targeting
of young POC with hair loss may facilitate education regarding
disease progression, modify treatment expectations, and
introduce first-line topical therapies with increased compliance,
altogether aiding in follicular rescue. This, in turn, may help
reduce the negative consequences of advanced hair loss, such
as embarrassment, as seen in older POC.
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This study helps convey a better understanding of treatment
preferences and expectations in young POC, which is critical
in identifying early or forme fruste disease, and initiating
treatment plans to potentially mitigate devastating end-stage
alopecias. Asking about scalp pain, a harbinger sign preceding
hair loss in young POC, is an important question to elicit from
the patient’s history as it can lead to earlier and more robust
interventions. Further insight into factors affecting disease
perceptions and treatment expectations may enhance patient
willingness towards treatments, thereby improving clinical
outcomes. A solid knowledge of disease perception and
treatment expectations in young POC can enhance the patient
encounter with the dermatologist and serves as a foundational
skillset in the armamentarium of hair loss management.
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ABSTRACT
An important function of skin is prevention of water loss. When the normal skin barrier breaks down, strategies to treat dry skin
include occlusives and humectants. An important physiological process for retaining water in epidermal cells is the taurine transporter
(TauT). The TauT is activated within minutes after the skin is exposed to irritation, dehydration, ultraviolet radiation, and other stressors.
A novel product comprising two patented technologies delivers cytoprotective osmoregulation and ingredients for optimum moisture
management (Tetros® ULTRA, Intense Hydration for Stressed Skin; TetraDerm™ Group LLC, Grosse Pointe, MI).
The product has been formulated with natural physiological lipid ceramides, free fatty acids, and cholesterol esters, which restore and
protect the stratum corneum moisture barrier. It also contains a retinoid activator of the TauT to stimulate osmoregulation. The selected
lipids and lipid precursors are present in the product in ratios that resemble the natural complexity of biological membranes. The
product is also formulated with different nano- and micro-compartments that deliver hydrophilic and hydrophobic actives together, with
different rates and depth of delivery, without changing composition or concentrations of excipients. The formulation enables penetration
through stratum corneum and epidermis without disturbing normal skin barrier function. Controlled ingredient release and penetration
depth enhance the capability of lipid precursors to promote skin lipid biosynthesis. These product characteristics lend themselves to
widespread application in numerous dermatologic disorders without compromising the normal barrier function of the skin.
J Drugs Dermatol. 2021;20(7):752-754. doi:10.36849/JDD.5749
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he primary function of our skin is to protect
us from
skin,
which is produced by the sebaceous glands. Sebum is

INTRODUCTION

T

harm by pathogens and environmental insults, and
to enable us to have the sensations of touch, heat,
and cold. Our skin also forms a barrier to prevent water loss.
This occurs by preventing evaporative water loss at the skin
surface and retaining water in and around the living cells of
the epidermis. The epidermis includes several layers of cells
that continuously rebuild the surface of the skin. The basal cell
layer (stratum basale) is the innermost and germinative layer
of the epidermis. The squamous cell layer (stratum spinosum)
contains keratinocytes that are formed by cell division in the
stratum basale. As they migrate through the stratum spinosum
and stratum granulosum, they differentiate to form a rigid
internal structure of the tough protein keratin that makes up
most of the skin structure. The outer layer of the epidermis,
the stratum corneum, is composed of layers of flattened
dead anucleated corneocytes which are eventually shed via
desquamation.1

Water is essential for the normal functioning of the skin and
especially the stratum corneum where the water content is
necessary for proper maturation of the stratum corneum
and skin desquamation.2 Several physiological processes are
involved in preventing trans-epidermal water loss. One is a
thin hydrolipid film of occlusive sebum on the surface of the

comprised of triglycerides, wax esters, squalene, and free fatty
acids, which make the skin more impervious to moisture.3
Another is referred to as natural moisturizing factors, which are
derived from filaggrin, or filament-aggregating protein, a class
of structural proteins found in the squamous cells in the deeper
layer of the epidermis.4
As these squamous cells migrate towards the skin surface, the
~400 kDa profilaggrin polyprotein is dephosphorylated and
cleaved by serine proteases to form 37 kDa monomeric filaggrin,
which binds to keratin cytoskeleton. This process contributes
to cellular compaction and permits extensive crosslinking
of keratin intermediate filaments by transglutaminases to
form a highly insoluble keratin matrix.5 Filaggrin undergoes
physiological interaction with protease enzymes to liberate
constituent amino acids and other derivatives such as
tyrosine, urocanic acid, and pyrrolidone carboxylic acid. These
hygroscopic substances are incorporated into corneocytes
during cell maturation and differentiation where they contribute
to maintaining hydration of the stratum corneum.4,6 Finally, the
most important means of preventing trans-epidermal water loss
is the stratum corneum itself, the outermost layer of skin cells
comprised of dead corneocytes. Surrounding the corneocytes
is a complex of intercellular lamellar lipids including primarily
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stearic acid, cholesterol acetate, and ceramide C, collectively
referred to as physiological lipids.7,8
The surface hydrolipid film and the intercellular lipids in the
stratum corneum (together the skin lipids) are susceptible to
deterioration from surfactants in soaps and other skin cleansers
with resultant loss of normal barrier function. These skin lipids
may also be impaired by inflammatory skin conditions such as
eczema and psoriasis.9 Several non-physiological strategies
have been developed to treat dry skin. Occlusive products
containing beeswax, lanolin, mineral oil, paraffin, petrolatum,
propylene glycol, silicones, and squalene are designed to
prevent evaporative water loss.10,11 Humectants are hygroscopic
substances that can absorb water from the air. When applied
to the skin they can draw water from the environment or
underlying layers of the skin to moisturize the stratum corneum.
Humectants include alpha hydroxy acids, glycerin, hyaluronic
acid and derivatives, pyrrolidone carboxylic acid, tyrosine,
sorbitol, and urea.10,12,13
Taurine
Taurine (2-aminoethane sulfonic acid) is a sulfur-containing
amino acid that is present in high concentrations in mammalian
tissues and plays an important role in several essential biological
processes. It is widely distributed throughout the human body
and found in high concentrations in the epidermis14 where it
contributes to homeostasis, mainly through its antioxidant15,16
osmoregulatory and membrane stabilization properties.17-19
Taurine is an important scavenger of reactive intracellular
carbonyl and glycation intermediates.20

M. Burns, D. Siegel

to maintain cellular integrity. The TauT is present in high levels
in the granular layer (stratum granulosum) and to a lesser
degree in the spinous layer (stratum spinosum).29,31
Taurine has significant effects on the physiology of the damaged
epidermis. The TauT is activated within minutes after the skin
is exposed to irritation, dehydration, ultraviolet radiation, and
other stressors. It appears to be the most important immediate
cytoprotective response to these stressors19,32 and it accelerates
skin barrier repair;29 however, TauT expression and activity
become diminished in aging and photodamaged skin.33 TauT is
also activated by vitamin-A analogs.34
A Novel Skin Moisturizer
A novel product comprising two patented technologies35,36 has
been developed for delivering cytoprotective osmoregulation
in conjunction with other ingredients for optimum moisture
management (Tetros® ULTRA, Intense Hydration for Stressed
Skin; TetraDerm™ Group LLC, Grosse Pointe, MI). The product
has been formulated with natural physiological lipid ceramides,
free fatty acids, and cholesterol esters, which restore and protect
the stratum corneum moisture barrier. Some of the specific
ingredients included are lecithin, glycerin, taurine, palmitic
acid, cholesterol, tyrosine, hydroxypinacolone retinoate (HPR),
sodium hyaluronate, ceramide, and sodium PCA. The product
supports the hydrolipid layer by avoiding the use of surfactants.
The natural moisturizing factors pyrrolidone carboxylic acid
and tyrosine bind water in the extracellular spaces of the
epidermis. Ceramides are sphingolipids that play an essential
role in structuring and maintaining the water permeability
barrier function of the skin.37 The structural hydrating polymer
hyaluronic acid is a potent natural humectant. HPR is a
retinoid activator of the TauT, which stimulates osmoregulation
and cytoprotection.
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Other beneficial properties attributed to taurine include
antimicrobial, cytoprotection, photoprotection, antioxidant,
antiinflammatory, osmoregulatory, and inhibition of glycation.21
In addition to powerful humectant properties, taurine
contributes significantly to the prevention of skin aging. The
formation of advanced glycation end products (AGE)22 impairs
the function of collagen and structural proteins associated
with aging skin.23-25 By decreasing AGE formation, taurine can
prevent photo-aging and normal chronologic skin aging.25,26
Topical taurine also promotes wound healing27,28 and plays
a key role in osmoregulation and maintaining keratinocyte
hydration.29
The Taurine Transporter and Osmoregulation
Taurine contributes most significantly to the cellular pool of
organic osmolytes in the epidermis and plays an important role
in restoring cell volume following osmotic disturbances.30 Aside
from the stratum corneum, the most important physiological
process involved in retaining water in the cells of the epidermis
is the taurine transporter (TauT). Taurine is actively and
selectively transported into the cells of epidermis, where it is
the single most abundant osmolyte, acting as a cytoprotectant

The selected lipids and potential lipid precursors in the product
are present in ratios that resemble the natural complexity of
biological membranes. The product is formulated with different
nano and micro compartments (RepairOderm Technology™),
which delivers hydrophilic and hydrophobic actives together,
with different rates and depth of delivery, without changing
composition or concentrations of excipients. The formulation
enables penetration through stratum corneum and epidermis
without disturbing normal skin barrier function. Controlled
ingredient release and penetration depth enhance the capability
of lipid precursors to promote skin lipid biosynthesis.
A mouse model was used to demonstrate how physiological
lipids penetrate the viable epidermis.38 Palmitic and stearic
acid were labeled with trace amounts of a fluorescent fatty
acid (Bodipy® 493/503; Thermo Fisher Scientific Inc., Carlsbad,
CA). Petrolatum, which fluoresces spontaneously but is not
absorbed into the epidermis, was also applied as a control.
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The test formulation and petrolatum control were applied to
hairless mice and full thickness skin samples were obtained
2 hours after application. Fluorescence microscopy was used
to determine the depth of penetration. Untreated normal skin
showed minimal fluorescence, while petrolatum showed strong
fluorescence but only in the stratum corneum.The physiological
lipids of the test formulation, however, penetrated the stratum
corneum and were distributed throughout the viable epidermis.

CONCLUSION

M. Burns, D. Siegel

14.
15.
16.
17.
18.

The topical application of a novel water/lipid-based delivery
system effectively penetrates the stratum corneum and
distributes throughout the viable epidermis. The vehicle also
has moisturizing and barrier-repairing effects that soothes
scaling skin and decrease excoriation due to itching. The
addition of taurine and an activator of the taurine transporter
provides antibacterial, antiinflammatory, and osmoregulatory
properties. These product characteristics lend themselves to
widespread applications in numerous dermatologic disorders
without compromising the normal barrier function of the skin.
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Bruce Katz MD,a Diane Duncan MD FACSb
a
Juva Skin & Laser Center, New York, NY
Plastic Surgical Associates, Fort Collins, CO

b

ABSTRACT
Objective: The HIFEM procedure demonstrates positive outcomes on abdomen and buttock. This multi-center study aims to investigate
its effect on adipose tissue and muscle mass located in upper arms and calves.
Materials and Methods: Twenty subjects (45.10±15.19 years, 24.44±3.22 kg/m2) who underwent a HIFEM procedure (4 sessions; 20
minutes per muscle group) on arms and calves were evaluated. Overall, 7 patients were treated over biceps and triceps, 4 patients over
calves, and 9 patients underwent treatment of both upper arms and calves. The changes in adipose and muscle tissue of musculus
biceps brachii, triceps brachii, and gastrocnemius were evaluated by using ultrasound. The results from a 1-month, 3-month, and 6-month
follow-up were compared to the baseline. Digital photographs, weight measurements, satisfaction, and comfort questionnaires were
assessed at baseline and follow-ups.
Results: Ultrasound images revealed a significant (P<0.05) increase in the muscle mass of all studied muscles, with the most noticeable
improvement in biceps brachii (+16.13% at 3 months). The fat deposits over arms and calves showed significant improvement (P<0.05),
reaching -15.12% at 3 months. The results peaked at 3 months and were sustained up to 6 months with a slight but insignificant
decline. Aesthetic enhancement of treated areas was documented while patients were highly satisfied.
Conclusions: The achieved outcomes showed that the HIFEM procedure is effective for muscle toning and fat reduction in arms
and calves. The results suggest that the use of the HIFEM procedure is not limited only to abdominal and buttock shaping but is also
effective for toning of arms and calves.
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INTRODUCTION

A

esthetic medicine aims at providing therapies designed
to increase patients’ satisfaction with their body image,
hence helping with their quality of life. The general
public perceives body imperfection as a concern since about 4.6
billion cosmetics procedures were performed in the US in 2019,
according to the American Society for Aesthetic Plastic Surgery.1
Of these, a total of 3.1 billion were non-surgical treatments. The
demand for less invasive interventions is driven by the patients’
desire for aesthetic improvement without any downtime and
absence from work. On the other hand, the medical community
must always seek to minimize the side effects and provide the
patients with safer but effective treatment procedures.
The major concern of many lies in excess fat tissue and muscle
laxity in particular areas and non-invasive modalities are mainly
convenient for such issues. Excessive fat has been addressed
by heating or cooling modalities2–4 non-invasively for a long
time, while muscle remained neglected. HIFEM technology,
introduced in 2018, is the only non-invasive procedure that
focuses on muscle contouring.

The technology utilizes a circular coil to create a high-intensity
focused electromagnetic field that depolarizes neuromuscular
tissue, which results in intense muscle contractions that cannot
be achieved voluntarily.5 The stimulation using HIFEM improves
blood circulation, induces hyperplasia, and hypertrophy,
leading to muscle sculpting effect.6 Besides, the effect of HIFEM
on fat tissue has been observed in several studies.7–10
The use of HIFEM technology in body contouring has been
investigated in multiple studies that utilized several modalities
such as ultrasound imaging,8 MRI,9 or CT10 to assess the
outcomes of HIFEM treatments. The results showed a
significant muscle thickening effect ranging from 14.8% to
15.4% and reduction in fat layer ranging between 17.5% and
23.3%.5 However, all previous studies focused on using HIFEM
over the abdomen and buttocks.
A single case study11 showed the feasibility of the treatments
over arms and calves, but the effects have not yet been
investigated in detail. Therefore, the goal of this study is to
examine the safety and effectiveness of the technology for
aesthetic improvement of upper arms and calves.
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MATERIALS AND METHODS

B. Katz, D. Duncan

RESULTS

The study population consisted of twenty-two enrolled
subjects of whom twenty underwent subsequent evaluation
(45.10±15.19 years, average BMI of 24.44±3.22 kg/m2). Two
subjects were withdrawn from the study. Before enrollment,
the inclusion and exclusion criteria were checked for each
subject and only patients who met the inclusion criteria were
enrolled. The criteria included age ≥21 years, BMI ≤30kg/m2,
willingness to abstain from partaking in any treatments other
than the study procedure, and willingness to maintain a regular
pre/procedure diet and exercise regimen (patients were
instructed to not vary their exercise routine during the
post-treatment phase). Furthermore, patients with any
metallic and electronic implants, and any medical condition
contraindicating the use of electromagnetic fields, were
excluded from the study. Women of childbearing potential
were required to use birth control measures throughout the
study duration.
The study design was approved by the Institutional Review Board
(Advarra IRB) and conformed to the ethical guidelines defined in
the 1975 Declaration of Helsinki. All the patients underwent four
procedures, each lasting 20 minutes per muscle group, with a
HIFEM based device (Emsculpt, BTL Industries) administered on
arms and calves. Some participants opted to have two or three
body parts treated (ie, biceps and triceps, for example). Overall,
7 patients were treated over biceps and triceps, 4 patients were
treated over calves, and 9 patients received treatment over both
upper arms and calves (N=20).

A total of 20 subjects underwent the entire treatment procedure;
two subjects dropped out during the treatment phase and were
excluded (upper arms and calves group). All of the 20 subjects
attended evaluation at 1-month and 3-month follow-ups. The
6-month follow-up visit was optional and was attended by 15
subjects. The evaluation of the Therapy Comfort Questionnaire,
filled after the 4th procedure by all participants, revealed that
the procedure was generally perceived as comfortable. Only a
single subject reported mild discomfort during the treatment.
No side effects or adverse events occurred, and no significant
change was seen in patients’ weight in any of the follow-ups.
Biceps brachii Muscle
In regard to the measurements performed at the biceps b.
muscle, the average thickness of the muscle was increased by
15.4% (2.2±0.9mm) at 1 month and by 16.13% (2.3±0.8mm) at
3 months post-treatment. The thickness of the fat layer above
the biceps b. muscle was decreased by 13.62% (-0.86±0.65mm)
at 1 month and by 14.93% (-0.95±0.67mm) at 3 months
post-treatment. At six months post-treatment, the eleven subjects
who came back for the follow-up measurements of upper arms
showed a 15.7% (2.2±0.7mm) muscle thickening and 14.63%
(-0.87±0.63mm) fat reduction when compared to baseline.
Detailed results can be seen in Table 1 and Table 2. Examples
of patient results documented in photographs and ultrasound
images can be seen in Figure 1, 3, and 6.
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1. (A) 53 year old prior to study inception, front view. (B) Patient
3 months post-treatment.

The effect of the HIFEM procedure on the underlying tissues
was assessed using ultrasound imaging. The ultrasound images
at baseline, 1 month, 3 months, and 6 months post-treatment
were used for measuring the thickness of musculus biceps
brachii, triceps brachii, and musculus gastrocnemius, as well
as adipose tissue thickness at the treated sites. At each location
(biceps b., triceps b., gastrocnemius m.), the measurements
were always performed at the same predefined area where
the muscle reaches its maximum thickness. For calves, both
medial and lateral heads of gastrocnemius m. were measured.
The average muscle and fat thickness were calculated out of the
obtained values, and the post-treatment results were compared
to the baseline.

Figure 1a. 53 year old prior to study inception, front view. 1b. Patient 3 months post-treatment.

FIGURE 2. Baseline (left) and 3-month (right) digital photographs
demonstrating improvement of upper arm contour, with noticeable fat
reduction, front view.

The participants filled a Therapy Comfort Questionnaire after
the fourth treatment, while their satisfaction with the therapy
results was assessed by the Satisfaction Questionnaire. Digital
photographs were taken to document the visual appearance of
treated areas.
Paired T-test for means was used to determine whether the
changes of fat and muscle thickness were statistically significant.
P-values of less than 0.05 were considered significant when
rejecting the null hypothesis.

Triceps brachii Muscle
The evaluation at the backside of upper arms showed 13.66%
(2.0±1.0mm) thickening of triceps b. muscle at 1 month,
which was further improved at 3 months when the muscle
was thickened by 15.18% (2.1±1.0mm). The fat thickness was
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reduced by 11.53% (-1.08±0.61mm) at 1 month and 14.27%
(-1.38±0.74mm) at 3 months. The six-month measurements
performed at 11 subjects showed 14.86% (1.90±0.94mm) muscle
thickening and 13.41% (-1.24±0.76mm) reduction in the fat layer
when compared to baseline. Detailed results can be seen in
Table 1 and Table 2. Examples of patient results documented in
photographs and ultrasound images can be seen in Figure 2, 3,
4 and 6.

FIGURE 3. Baseline (up) and 3-month (down) digital photographs
demonstrating improvement of upper arm contour, achieved by
enlargement of m. triceps and m. biceps, front view.

B. Katz, D. Duncan

FIGURE 5. Baseline (left), 1-month (center), and 3-month (right) digital
photographs demonstrating improvement of calves achieved by
enlargement of m. gastrocnemius, side view.

FIGURE 6. Baseline (left) and 3-month (right) ultrasounds of m.
biceps brachii (upper row), m. triceps brachii (middle row), and m.
gastrocnemius (bottom row). The yellow line is representing the fat
layer, and the red line represents muscle tissue.

FIGURE 4. Baseline (up) and 6-month (down) digital photographs
demonstrating improvement of upper arm contour, achieved primarily
by enlargement of m. triceps and reduction of fat thickness, back view.
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Gastrocnemius Muscle
The measurements at the gastrocnemius m. on the 13 subjects
who underwent the treatments and consequent evaluation
had shown 12.75% (1.9±0.84mm) thickening of the muscle at 1
month, which further improved at 3 months when the muscle
was thickened by 15.46% (2.3±0.85mm) in comparison to
baseline. The fat thickness over calves was reduced by 13.3%

(-0.83±0.72mm) at 1 month and even by 15.12% (-0.90±0.50) at
3 months post-treatment. A total of 10 out of the 13 subjects
attended the 6-month follow-up visit and showed an average
14.58% muscle thickening and 14.65% fat reduction at 6 months
post-treatment. Detailed results can be seen in Table 1 and Table
2. Examples of patient results documented in photographs and
ultrasound images can be seen in Figure 5 and Figure 6.

TABLE 1.
Average Muscle Thickness at Baseline, 1-month, 3-month, and 6-month Follow-ups
Muscle/Thickness

Baseline [mm]

1 Month [mm]

3 Months [mm]

6 Months [mm]

Biceps b. m.

14.82±3.06
(N=16)

17.05±3.40
(+15.40%, N=16)

17.12±3.10
(+16.13%, N=16)

16.03±2.47
(+15.70%, N=11)

Triceps b. m.

15.99±6.45
(N=16)

17.95±6.52
(+13.66%, N=16)

18.11±6.48
(+15.8%, N=16)

14.75±4.17
(+14.86%, N=11)

Gastrocnemius m.

15.08±4.50
(N=13)

16.95±4.94
(+12.75%, N=13)

17.40±5.19
(+15.46%, N=13)

17.09±5.61
(+14.58%, n=10)

The average change against the baseline is shown in the parentheses along with the number of subjects (N). All the reported differences are statistically significant at
P<0.05.
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TABLE 2.
Average Values of Fat Layer Thickness in the Treatment Areas at Baseline, 1-month, 3-month, and 6-month Follow-ups
Body Site

Baseline [mm]

1 Month [mm]

3 Months [mm]

6 Months [mm]

Biceps

6.09±3.43
(N=16)

5.23±2.91
(-13.62%, N=16)

5.14±2.97
(-14.93%, N=16)

4.95±2.97
(-14.63%, N=11)

Triceps

9.86±3.93
(N=16)

8.77±3.70
(-11.53%, N=16)

8.47±3.60
(-14.27%, N=16)

7.78±3.00
(-13.41%, N=11)

Calves

6.05±2.89
(N=13)

5.21±2.44
(-13.30%, N=13)

5.14±2.47
(-15.12%, N=13)

4.88±2.53
(-14.65%, N=10)

The average change against the baseline is shown in the parentheses along with the number of subjects (N). All the reported differences are statistically significant at
P<0.05.

Satisfaction Questionnaire
The patients were highly satisfied with the treatment results
as they reported that the treated muscles felt tighter, and
the appearance in the treated area had been improved after
the treatments. The satisfaction rate peaked at 3 months
post-treatment as there were only 2 dissatisfied patients, and
90% of the subjects would recommend the treatment to a friend.

DISCUSSION
The HIFEM treatments resulted in a significant increase in
the muscle thickness of all three analyzed muscles, with the
improvement being most prominent at 3 months post-treatment
with a slight but insignificant decline at 6 months. Although
the muscle tissue improvements were consistent among the
three locations, the largest increment in the thickness was
seen for the biceps brachii muscle (+16.13%), which coincides
with the general findings as the biceps muscle shows good
responsiveness in muscle exercise programmes.13,14 Similarly,
for the fat tissue, the results peaked at the 3-month follow-up.
The largest proportional fat reduction was seen at the calves
(-15.12%). However, in absolute values, the most significant
reduction was seen at the backside of upper arms since this
anatomical location stores the most subcutaneous fat tissue
of all three treated sites. The long-term results demonstrated
that the outcomes are maintained up to 6 months with an
insignificant decline.

stimuli by increasing the size, primarily attributed to muscle
fiber hypertrophy. However, the hyperplasia may be speculated
since the authors noticed a certain increase in the numbers of
muscle fibers.
The effect on fat tissue observed after the HIFEM therapy
is metabolic in nature since there is no direct interaction
selective to adipocytes when compared to other modalities
that use temperature changes to affect fat cells. The intensive
muscle contractions demand a considerable amount of
energy supplied in the form of adenosine triphosphate (ATP), a
high-energy nucleotide. However, the quantity of ATP ready for
immediate use is remarkably limited in muscles. Thus, it must
be synthesized from some abundant energy source, ie, free fatty
acids (FFAs) stored in adipocytes. The effect of HIFEM-induced
contractions on adipose tissue was already documented by
Halaas and Bernardy,16 who showed elevated levels of the FFAs
in adipose tissue after the treatment. By depleting a portion of
the adipocytes’ content, adipose tissue thickness is expected to
decrease, as documented by the ultrasound examination herein.
The aesthetic improvement achieved by augmentation of the
muscle tissue and reduced fat thickness was seen on the digital
photographs (see Figures 1–5). Firming and toning the treated
sites resulting in upper arms and lower legs improved contour
was noticeable. Additionally, the high patient satisfaction
documents that patients were able to recognize therapy
outcomes themselves.
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The resistance training studies have intensively investigated
the increase in muscle mass. Apparently, the muscle response
seems to be load-dependent since high-load training appears
to provide superior muscle growth, irrespective of muscle
fiber type.15 Nonetheless, during the exercise, multiple muscle
groups are activated, which may affect various body areas. On
the contrary, HIFEM can target specific muscle groups that allow
focusing the treatment in particular areas of interest, ensuring
principal activation in the treated site. Also, HIFEM stimulates
muscles non-invasively and without any need for voluntary
physical exertion. The effect of such procedures on the muscle
tissue was previously described in detail by Duncan and Dinev,6
who assessed the muscle tissue at the cellular level. They found
that treated muscles respond to the HIFEM’s supramaximal

In addition to aesthetic benefit of the therapy, we suggest that
HIFEM may also effectively combat sarcopenia (the involuntary
loss of muscle mass). It has been documented that muscle
mass decreases about 3–8% per year in the mid-age, while after
reaching the age of 60 this rate of decline even accelerates.
The degrading muscles are gradually losing its strength and
function which negatively affect subjects’ health.17 By targeted
stimulation, HIFEM procedure thus delivers a muscle anti-aging
effect manifested by the significant muscle mass increase
following four treatment sessions.
We recognize that our study has some limitations such as the
relatively small sample size regarding the multiple treated

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

759
Journal of Drugs in Dermatology
July 2021 • Volume 20 • Issue 7

areas and high dropout rate at the 6-month visit, albeit it was
not mandatory. Nonetheless, the number of subjects was still
sufficient to achieve statistical significance and provide relevant
results.

CONCLUSION
In this study, the safety and efficacy of the electromagnetic
stimulation using the HIFEM technology were documented for
bicep, tricep, and calf muscles. No side effects were reported
during or after the treatments. Results showed significant
muscle thickening and fat layer reduction correspondingly in all
treated areas, leading to more toned and firmed upper arms and
lower legs. Outcomes have persisted up to 6 months, indicating
that patients may benefit from the treatment in the long-term.

B. Katz, D. Duncan

15.
16.
17.

Grgic J, Schoenfeld BJ. Are the hypertrophic adaptations to high and low-load
resistance training muscle fiber type specific? Front Physiol. 2018;9:402.
Halaas Y, Bernardy J. Mechanism of nonthermal induction of apoptosis by
high-intensity focused electromagnetic procedure: Biochemical investigation
in a porcine model. J Cosmet Dermatol. 2020;19(3):605-611.
Volpi E, Nazemi R, Fujita S. Muscle tissue changes with aging.
Curr Opin Clin Nutr Metab Care. 2004;7(4):405-410.
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ABSTRACT
Background: The reconstitution volume of a PLLA-containing injectable device has gradually increased in clinical practice, often in
combination with adding lidocaine to the solution.
Objective: This study, SCRIPT (Sculptra Contemporary Reconstitution & Injection Procedure Trial) evaluated PLLA for correction of
nasolabial folds after changes in reconstitution and injection procedures. Primary endpoint for effectiveness was change from baseline
of nasolabial folds, assessed by blinded evaluation using a validated wrinkle assessment scale (WAS), at week 48.
Methods: Subjects were treated to optimal correction of nasolabial folds at a single treatment regimen consisting of ≤4 injection
sessions, with PLLA reconstituted with 8 mL or 5 mL sterile water for injection (SWFI), randomized 2:1. The 8 mL product included an
additional 1 mL 2%-lidocaine and was injected immediately following reconstitution. Assessments included wrinkle severity, aesthetic
improvement and safety.
Results: A total of 80 subjects were included in the study. Most subjects were female (95%), mean age was 51.5 years. Primary
endpoint was met and subjects from both study groups demonstrated high WAS responder rates (≥1-grade improvement from
baseline) at week 24 (≥75%) and week 48 (≥67%). Aesthetic improvement was high (≥86%) throughout the study. Adverse events
related to study product or injection procedure were mostly mild and transient.
Conclusion: PLLA reconstituted with 8 mL SWFI demonstrated a comparable treatment effect to that of the reference group in reducing wrinkle severity of nasolabial folds. Safety was not compromised using a higher reconstitution volume including lidocaine, injected
immediately after reconstitution.
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INTRODUCTION

S

culptra Aesthetic is a poly-L-lactic acid (PLLA)-containing
collagen biostimulator, indicated for correction of
shallow to deep nasolabial fold contour deficiencies and
other facial wrinkles in which deep dermal grid pattern
(cross-hatch) injection technique is appropriate.1 The product
provides gradual, natural-looking improvement in skin thickness
and appearance, as measured by wrinkle assessment score
and aesthetic improvement.2-4 Results are long-lasting with high
levels (≥80%) of patient satisfaction5 and investigator-assessed
improvement,6 reported 25 months post-treatment.
Sculptra Aesthetic is used in the form of a suspension,
reconstituted from a dry powder by addition of sterile water for
injection (SWFI). The original US approval for Sculptra from 2004,
covered a reconstitution volume of 3–4 mL. A following pivotal
study presenting a standardized protocol for reconstitution,
resulted in approval of the increase in reconstitution volume
to 5 mL,4 which is per current US label. However, in clinical

practice, the amount used to reconstitute the product has
gradually increased, often in combination with addition of
lidocaine,7 and consensus recommendations for EU8 and US9
have been established, promoting final injection volumes of
9 mL including anesthetics for facial injections. In addition,
physicochemical analyses of Sculptra Aesthetic have shown
that proper shaking of the product after adding SWFI provides
well-dispersed PLLA particles in a homogenous suspension,
suitable for immediate injection with no standing time required.10
These methods with a larger reconstitution volume and immediate
use following reconstitution have been developed primarily
to enhance the safety for patients, but also to provide a more
flexible reconstitution protocol for health care practitioners,
minimizing unnecessary standing time. This study, SCRIPT
(Sculptra Contemporary Reconstitution & Injection Procedure
Trial), was conducted to further evaluate alternative reconstitution methods and injection procedures for Sculptra Aesthetic
as a single treatment regimen for correction of nasolabial fold
contour deficiencies.
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MATERIALS AND METHODS
This was a 48-week, randomized, evaluator-blinded, parallelgroup, multi-center study (NCT03780244).
Subjects
Subjects were randomized 2:1 to treatment with Sculptra
Aesthetic reconstituted with 8 mL (treatment group) or 5 mL
(reference group) SWFI. In addition, 8 subjects with Fitzpatrick
skin type (FST) IV and 8 subjects with FST V–VI were included
in the treatment group but not randomized. Eligible subjects
were ≥22 years of age and had nasolabial fold contour
deficiencies with a Wrinkle Assessment Scale (WAS)11 score
between 2 (shallow wrinkle) and 4 (deep wrinkle) on left and
right nasolabial fold (1-grade difference between sides was
allowed). Subjects provided a written informed consent for
participation in the study. Main exclusion criteria included
contouring or revitalization treatment in or near the treatment
area with collagen or hyaluronic acid within the previous 12
months, and calcium hydroxylapatite, poly-L-lactic acid or
permanent filler(s) at any time prior to enrollment. Subjects had
follow-up visits at weeks 16, 24, 32, 40, and 48.
Treatment
For the treatment group, Sculptra Aesthetic was reconstituted
prior to use by addition of 8 mL SWFI and an additional 1 mL
of 2%-lidocaine hydrochloride for a total volume of 9 mL. The
vial was shaken vigorously for about 1 minute after adding
SWFI, and no standing time was required before injection.
For the reference group, Sculptra Aesthetic was reconstituted
by adding 5 mL of SWFI. No lidocaine was added to the
solution, but a local anesthetic could be used topically or
injected separately. Two to 72 hours standing time was required.
Characteristics for the study groups are presented in Table 1.
All randomized subjects received a single treatment regimen
consisting of up to 4 injection sessions with 4-week intervals.
Subjects were treated on day 1 with up to 1 vial; a maximum of
4.5 mL per nasolabial fold per injection session was used in the
treatment group and a maximum of 2.5 mL per side was used in
the reference group. Dose amounts allowed were the same for all
injection sessions. Subjects were treated to optimal correction,
defined as grade 0 (no wrinkles) or grade 1 (just perceptible
wrinkles) on the WAS. Injection technique was the same for
both groups; Sculptra Aesthetic was injected in the subdermal
regions (ie, subcutaneously or supraperiosteally), and injections

M. Palm, S. Weinkle,Y. Cho, B. LaTowsky, H. Prather

were made using the bolus, fanning, linear-threading, or other
techniques (at the discretion of the treating investigator), using
a 25-gauge needle. Aseptic technique and standard practice to
prevent cross-infections was to be observed at all times during
the procedure.
Assessments
Primary endpoint for effectiveness was change from baseline
on both sides of the face as assessed by blinded evaluation
using WAS 48 weeks after the first injection. For the primary
endpoint to be met, both right and left nasolabial folds had to
be statistically significant less than 0 for the treatment group,
and the 95% CIs for both groups should overlap to confirm
comparable treatment effects. Secondary endpoints for
effectiveness included:
•

•

Change from baseline on both sides of the face as assessed
by blinded evaluation using WAS. Right and left nasolabial
folds were assessed separately and WAS scoring was
based on visual live assessment. A responder was defined
as having at least 1-grade improvement from baseline on
both sides of the face.
Aesthetic improvement (Improved/Much improved/Very
much improved) of right and left nasolabial fold compared
to baseline was assessed by subjects and the treating
investigator using Global Aesthetic Improvement Scale
(GAIS).
FACE-Q™ appraisal of lines: Nasolabial fold questionnaire
was filled out to assess treatment outcome from the
subject’s perspective. The sum of the scores was converted
to a Rasch-transformed total score where a higher total
score indicated greater subject satisfaction.
Subject satisfaction with treatment results was
assessed using a 5-point questionnaire.
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Endpoints for safety included:
•
Pre-defined, expected, post-treatment symptoms, ie, pain,
tenderness, redness, bruising, swelling, itching, and lumps/
bumps, were collected using subject diaries for 28 days
following each injection session.
•
Adverse events were collected throughout the study;
seriousness and casual relationship with study product
and/or injection procedure was assessed. In addition,
the investigator was to determine if a suspected lesion

TABLE 1.
Study Groups
Treatment Group

Reference Group

Reconstituted in 8 mL SWFI

Reconstituted in 5 mL SWFI

1 mL 2% lidocaine added

No lidocaine added

Maximum volume per treatment session
9 mL (4.5 mL per nasolabial fold)

Maximum volume per treatment session 5 mL
(2.5 mL per nasolabial fold)

No standing time; immediate use

Standing time 2–72 hrs prior to injection
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•

was visible, palpable, or inflammatory, and the size of
the suspected lesion was measured (papules classified
as <5 mm in diameter and nodules ≥5 mm in diameter).
Other than that, it was up to the investigator to
determine the categories of the lesions.
An 11-point Numeric Pain Scale was used to assess pain at
injection.
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TABLE 2.
Overall Injection Volume, Safety Population

Mean number of sessions

Treatment Group
(N=59)

Reference Group
(N=21)

3.6 (0.70)

3.7 (0.58)

Median number of sessions

4.0

4.0

Min, max number of sessions

1, 4

2, 4

19.25 (9.32)

10.47 (3.78)

Total injection volume (mL)*

Statistical Analysis
All statistical analyses, including summary tables and
data listings, were performed using the SAS® system
(version 9.4). All effectiveness variables were analyzed
based on the Intention-to-Treat (ITT) population (all subjects
who were randomized). The Safety population included all
subjects who were administered the study product and the Per
Protocol (PP) population included all ITT subjects who had no
protocol deviations considered to have a substantial impact
on the primary effectiveness outcome. Primary endpoint for
effectiveness was evaluated using a 1-sided Student’s t-test. The
null hypothesis of a change from baseline ≥0 was tested against
the alternative hypothesis of a change from baseline <0 at the
2.5% significance level. For the treatment group, both the right
and left side of the face needed to be statistically significantly <0
for the endpoint to be met. Confidence intervals (CIs) based on
the binomial distribution were calculated for the proportion of
responders on the WAS and GAIS for both groups. In general,
effectiveness, safety, demography, and treatment-related
variables were presented using descriptive statistics.

RESULTS

Mean (SD)
Median
Min, max

18.90

10.30

3.1, 33.6

4.2, 17.0

Total injection volume for all injection sessions

*

TABLE 3.
Primary Objective: Week 48 WAS Change from Baseline, ITT Population
Treatment Group
(N=59)

Reference Group
(N=21)

Left
nasolabial fold

Mean (SD)

-1.3* (0.97)

-1.3 (1.06)

95% CI

( -1.6, -1.1)

(-1.8, -0.8)

Right
nasolabial fold

Mean (SD)

-1.2* (0.81)

-1.3 (1.02)

95% CI

( -1.4, -1.0)

(-1.8, -0.9)

P-value: <0.001, from 1-sided test of the null hypothesis that the mean change
from baseline is ≥0

*
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Subject Disposition and Demographics
A total of 80 subjects were enrolled in the study; the 8 mL
treatment group included 59 subjects (43 randomized and 16
unrandomized), and the 5 mL reference group consisted of
21 subjects. All subjects completed the study, except one
unrandomized subject from the treatment group that was lost
to follow-up at week 48. The ITT and Safety populations included
all 80 treated subjects and the PP population consisted of 78
subjects. Data from the unrandomized Fitzpatrick skin type IV–VI
subjects were pooled with the treatment group in all analyses.
Demographic and baseline characteristics were similar between
the groups; overall, the majority were female (95%) and the
mean age was 51.5 years (range, 23–75). The median nasolabial
fold WAS score at baseline was 3.0 for both groups and for both
sides of the face.
Treatment
The median number of injection sessions per subject was 4.0 for
both groups and the total median injection volume for the whole
treatment regimen was 18.9 mL in the treatment group and 10.3
mL in the reference group (Table 2), correlating to 2.10 and 2.06
vials, respectively. Median injection volumes per injection session
for the treatment group were 5.50, 5.00, 5.00, and 5.50 mL for

2.90, 2.70, and 2.00 mL for sessions 1, 2, 3 and 4, respectively
(mean, 2.8 mL correlating to 84 mg PLLA). Note though that the
total amount injected across the entire treatment regimen was
similar between the groups.
The most common injection method was linear threading for
both groups (treatment group: 83.1%, reference group: 81.0%).
Bolus injection was also used in a majority of subjects (treatment
group: 59.3%, reference group: 61.9%). Subcutaneous injections
were used for all subjects (100%) in both groups. Supraperiosteal
injections were used in 59.3% for both nasolabial folds in the
treatment group, and in 61.9% and 57.1% for the left and right
sides, respectively in the reference group. Subjects may have
experienced more than one injection depth and/or method.
Wrinkle Assessment Score
Treatment with Sculptra Aesthetic reconstituted with
both 8 mL and 5 mL was effective as a single treatment
regimen for correction of nasolabial fold contour deficiencies. The
primary effectiveness endpoint was successfully met as
mean change from baseline on both sides of the face was
statistically significant (P<0.001) in the treatment group,
as assessed by blinded evaluation using WAS 48 weeks after
first injection (Table 3). The 95% CIs for the mean change from
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FIGURE 1. WAS improvement rate, ITT population.

*
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FIGURE 4. GAIS improvement (improved/much improved/very much
improved) by visit, subject assessment, ITT population.

At least 1-step improvement from baseline on both sides.

baseline for both groups overlapped for both sides of the face,
confirming a comparable treatment effect. Responder rates based
on WAS were slightly higher for the reference group than the
treatment group at earlier time points in the study, however this
difference decreased over time and values were similar

between the groups at week 48 (Figure 1). The mean change
from baseline in WAS score at week 48 for FST I–III, FST IV, and
FST V–VI subjects within the treatment group was similar for
both sides of the face. Representative subject photographs are
presented in Figures 2–3.

FIGURE 2. Nasolabial fold appearance of a 41-year-old woman from the treatment group at (A) baseline, (B) week 24, and (C) week 48. Blinded
evaluator-assigned WAS scores were 2 at baseline (both sides), 1 at week 24 (both sides), and for week 48: 1 (left side) and 0 (right side).
(A)
(B)
(C)
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FIGURE 3. Nasolabial fold appearance of a 47-year-old woman from the treatment group at (A) baseline, (B) week 24, and (C) week 48. Blinded
evaluator-assigned WAS scores were 3 at baseline (both sides), and 2 at weeks 24 and 48 (both sides).
(A)
(B)
(C)
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FIGURE 5. Subject satisfaction at week 48, ITT population.
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to 79.9 for the reference group and 74.3 for the treatment group
at week 48, representing a change from baseline of 40.5 and
36.4, respectively.
Subject Satisfaction
Subject satisfaction was high and lasted across week 48 for both
groups (Figure 5). A majority of subjects would recommend
both the 5 mL (90.5%) and 8 mL (86.2%) treatment to a friend at
week 48. Also, most subjects would choose to receive the treatment again (treatment group: 89.7%; reference group: 81.0%).
Safety
Sculptra Aesthetic, reconstituted with 8 mL SWFI + 1 mL of 2%
lidocaine, was generally safe and well tolerated. Adverse events
considered related to the study product or injection procedure
were reported by 7 subjects (11.9%) in the treatment group and
by 7 subjects (33.3%) in the reference group.
The most common related adverse events overall were
headache (2 subjects in the reference group and 1 subject in the
treatment group), rhinorrhea (2 subjects in the reference group),
and perioral hypoaesthesia (1 subject each in the reference and
treatment group). All related adverse events reported in the
treatment group were mild in intensity. In the reference group,
2 subjects experienced related adverse events of moderate
intensity (one event of rhinorrhea and 2 events of headache).
No serious related adverse event was reported. The maximum
duration for any resolved related adverse event was 166 days
(papule) in the reference group and 11 days (herpes simplex)
in the treatment group. In the reference group, 1 subject experienced a papule and 1 subject had a nodule. In the treatment
group, a nodule (bump) was reported for 1 subject (ongoing at
study end) and there was one event of short-lasting induration
(hardening) for 1 subject. All these 4 events were palpable but not
visible or inflammatory. They were considered mild in severity
and no action was required.
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Global Aesthetic Improvement Scale
Aesthetic improvement was high for both groups as assessed
both by investigators and subjects. All subjects (100%) were
improved at all visits for both sides of the face according to
investigators, with ≥61% being very much improved. Also, the
majority (≥86.4%) were improved during the study based on
subjects’ own evaluation (Figure 4).
FACE-Q Appraisal of Nasolabial Folds
Subjects from both groups were satisfied with how their
nasolabial folds looked following treatment through week
48; mean total scores at baseline was 39.4 and 37.8 in the
reference group and treatment group, respectively, increasing

As expected, almost all subjects reported symptoms through
the subject diaries for either side of the face. The addition of
1 mL of 2% lidocaine in the treatment group was effective for
reducing pain at injection; mean pain score difference (after
treatment score minus before treatment score) was lower after
all injections in the treatment group (range, 0.4 to 1.3) compared
with the reference group (range, 2.1 to 3.0) based on the 11-point
numeric pain scale.

DISCUSSION
This study evaluated alternative reconstitution and injection
procedures for Sculptra Aesthetic, ie, 8 mL SWFI + 1 mL
2%-lidocaine injected subdermally immediately after
reconstitution. The primary objective for effectiveness was
to confirm comparable treatment results in reducing wrinkle
severity of nasolabial folds in both study groups at week 48. The
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analysis showed that nasolabial fold improvement from
baseline by WAS score was statistically significant in the
treatment group and with the CIs between the groups overlapping,
resulting in the primary objective being successfully met.
Additional measurements of effectiveness further confirmed a
comparable treatment effect between the groups; aesthetic
improvement was high during the whole study for both groups
from GAIS assessments by subjects and investigators. FACE-Q
appraisal of nasolabial folds showed that subjects in both groups
were more satisfied with how their nasolabial folds looked
following treatment through week 48. Subject satisfaction with
treatment was also high and lasted across week 48 for both
groups. The decrease by session in median injection volume
that was observed for the reference group did not affect the total
amount injected across the entire treatment regimen, which
was similar between the groups. However, the larger amount of
PLLA that was injected for the reference group at the first and
second session could explain the slightly higher WAS responder
rates observed for the reference group early in the study.
Overall, both treatments were well tolerated; all related adverse
events reported in the treatment group and most in the reference
group were mild in intensity, and the majority resolved within
1 week after treatment for both groups. As expected, Sculptra
Aesthetic reconstituted with the addition of 1 mL lidocaine was
associated with less pain on injection, and safety was not
complicated with the addition of lidocaine.
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subjects; nodules 0.4% of subjects). This could be reflective of
well-functioning patient education of expected events by health
care professionals, potentially leading to under-reporting in
a retrospective chart review compared to a clinical trial. Still
these results suggest that the rate of adverse events may be
lower using a higher reconstitution volume than 5 mL.
Hydration of the product has historically been considered important with standing times of 2 to 168 hours implemented,13
also in consensus manuscripts hydration with long reconstitution
times has been recommended.8,9 It is now known that the
suspending agents included in the formulation will instantly
start to swell (hydrate) when dispersed in water and shaken
vigorously. PLLA particles themselves are insoluble in water but
are uniformly distributed in the suspension from the viscosity
achieved by the suspending agents. Indeed, physicochemical
properties and PLLA particle shape and size distribution of Sculptra
product suspension have been similar when comparing different
standing times, including vigorous shaking after adding SWFI.10
This unique immediate use protocol can be considered a
paradigm shift in how injectors have been taught to reconstitute the
product during a long period of time.
This study has shown that both procedures for reconstitution of
Sculptra Aesthetic are effective and safe as a single treatment
regimen for correction of nasolabial fold contour deficiencies.
Evaluations were performed by blinded evaluators, as well
as by treating investigators and subjects themselves, all
assessments showing similar high effectiveness.
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Nodules, papules, and induration are known non-immediate
side effects of PLLA injections. Possible causes include using a
too concentrated product (<5 mL dilution); injecting too much
product in the same area; interval between sessions being too
short; and injecting in hyperkinetic regions and/or too superficial.9
The safety profile of Sculptra Aesthetic has improved over the
years, resulting from increased knowledge in selection of
treatment areas, and injection technique. Also, a decreased risk
of adverse events and nodules in particular, has been noted
with a larger reconstitution volume.12,13 In the current study, two
events of injection site nodule/papule that was experienced in
the reference group, as well as the nodule and induration from
the treatment group, were mild in severity and no intervention
was required. In order to allow a sufficient depth of injection,
both groups received subdermal (subcutaneous and supraperiosteal) injections, which is different from the current US label,
where deep dermal injections are stated.
In a retrospective chart review,7 information about the safety
associated with reconstitution volumes of 7–10 mL including
anesthetics was collected. Data from more than 4000
facial treatments performed in 1000 subjects was analyzed,
and the results showed very few adverse events related to
study product or injection procedure being reported (3.6% of

The effectiveness was not impacted when used in nasolabial
folds of an ethnically diverse population. The results from this
study support a change to the current US Sculptra Aesthetic
label, which hopefully will benefit both patients and injectors.

CONCLUSION
Sculptra Aesthetic reconstituted with 8 mL SWFI + 1 mL 2%
lidocaine injected in subdermal regions immediately after
reconstitution, demonstrated a comparable treatment effect,
high satisfaction and aesthetic improvement to that of the
reference group in reducing nasolabial fold wrinkle severity at
week 48. The new reconstitution and injection procedures were
associated with a satisfactory safety profile.
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ABSTRACT
Background: Dermatology is among the least racially/ethnically diverse medical specialties in the US Dermatology Interest Groups
(DIGs). DIGs may play a critical role in addressing these disparities by facilitating early exposure and mentorship, both associated with
higher rates of medical students pursuing specific fields.
Objective: This study sought to characterize the activities, goals, and challenges of DIGs in medical schools nationwide.
Methods: A 15-question survey was distributed electronically to 92 DIG leaders enrolled in four-year accredited allopathic/osteopathic
medical schools nationwide. Data collected included DIG leaders’ demographic information, medical training stage, DIG size/age,
number/type of DIG activities hosted, presence of faculty/resident mentors, and goals/challenges.
Results: There were 48 total and 46 complete responses (52% response rate). Most DIG leaders were female (81%), white (63%),
and from allopathic medical schools of roughly equal geographic distribution. Over three-quarters of DIGs had affiliated dermatology
departments and residencies. Most had faculty advisors; few had resident mentors. Presence of an affiliated dermatology department
was associated with statistically significant increase in mentoring opportunities (P=0.034), significantly increased odds of having
dedicated faculty mentors (OR=6.10, 95%CI 1.11–33.56), and non-significantly increased odds of having dedicated resident mentors
(OR=2.96, 95%CI 0.33–26.79). DIG leaders self-identified early dermatology exposure, aiding in the match, relationship-building, and
community engagement as main objectives and mismatches in opportunities, time, funding, and interest as main challenges.
Conclusions: DIGs provide valuable opportunities to medical students exploring the field and may play a role in reducing future
dermatology workforce disparities. Dermatology departments, residencies, and medical schools should support their aims and reduce
structural barriers to success.
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INTRODUCTION

F

or many medical students, specialty interest groups
provide first exposures and help generate interest in
various medical specialties. Specialty interest groups
also serve as important resources for gaining information
and accessing opportunities for career exploration or building
residency applications.1,2 Dermatology is among the most
competitive medical specialties to match into, and one that
has been plagued by gender and racial disparities.3,4 Studentidentified barriers to applying for dermatology residency
include expectations of high standardized test scores and
clinical grades and the risk of not matching.5 Among minority
students, additional barriers include lack of mentorship, lack
of diversity among practicing dermatologists, and negative
perceptions of minority students by residency programs,5
prompting calls to address disparities and increase diversity.3,4

Dermatology interest groups (DIGs) may play a major
role in helping to achieve this goal, particularly at medical
schools with limited resources and dermatology exposure
opportunities. The Dermatology Interest Group Association
(DIGA) is a national student-run organization that provides
volunteering, research, and mentoring opportunities to support
all medical students interested in a career in dermatology.6
DIGA unites over 112 individual DIG chapters nationwide
through a board of regional directors; chairs of diversity,
research, patient education/advocacy; professional societies
liaison, webmaster/database coordinator, and public relations/
social media representative.6 This study sought to characterize
the activities, goals, challenges of DIGs nationwide.

METHODS
A 15-question survey was distributed electronically through
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TABLE 1.
Respondent Demographics and Medical School/DIG Characteristics
#

%

% among all medical students*

Gender
Female

39

81.25

48.72

Male

9

18.75

51.28

Year in medical school
Second year

24

50.00

--

Third year

8

16.67

--

Fourth year

12

25.00

--

Other

4

8.33

--

White

30

62.50

52.71

Black or African-American

2

4.17

6.14

American Indian or Alaska Native

1

2.08

0.24

Asian

9

18.75

22.14

Multi-racial

3

6.25

7.61

Other

3

6.25

1.45

Allopathic

43

89.58

75.03

Osteopathic

5

10.42

24.97

Northeast

17

35.42

--

Southeast

4

8.33

--

Southwest

5

10.42

--

Midwest

11

22.92

--

11

22.92

--

Race/ethnicity

Medical school type

Medical school region

Pacific/West
Age of DIG
0-2 years
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10

20.83

--

3-4 years

4

8.33

--

5-10 years

21

43.75

--

More than 10 years

13

27.08

--

# of student leaders
1

2

4.17

--

2

10

20.83

--

3

11

22.92

--

4

7

14.58

--

More than 4

18

37.50

--

# of students served
0-25

20

41.67

26-50

17

35.42
12.50

51-75

6

76-100

2

4.17

More than 100

3

6.25

Yes

37

77.08

No

11

22.92

Yes

41

85.42

No

7

14.58

Yes

9

18.75

No

39

81.25

Affiliated dermatology department

Faculty advisors(s)

Resident advisors(s)

Data obtained from the Association of American Medical Colleges (AAMC) and American Association of Colleges of Osteopathic Medicine (AACOM) 2018¬–2019 student enrollment data.

*
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TABLE 2.
Type and Frequency of DIG Activities by Affiliated Dermatology Department Status
Affiliated Dermatology Department
No (n=11)

Yes (n=35)

1 (9.09%)

3 (8.57%)

1-2x/year

10 (90.91%)

26 (74.29%)

3-5x/year

0 (0%)

5 (14.29%)

6x/year or more

0 (0%)

1 (2.86%)

Talks/panels with dermatology faculty
Never

0.673

Talks/panels with dermatology residents

0.508

Never

3 (27.27%)

4 (11.43%)

1-2x/year

7 (63.64%)

28 (80%)

3-5x/year

1 (9.09%)

2 (5.71%)

0 (0%)

1 (2.86%)

Never

2 (18.18%)

6 (17.14%)

1-2x/year

8 (72.73%)

22 (62.86%)

3-5x/year

1 (9.09%)

5 (14.29%)

0 (0%)

2 (5.71%)

Never

1 (9.09%)

3 (8.57%)

1-2x/year

7 (63.64%)

13 (37.14%)

2 (18.18%)

10 (28.57%)

1 (9.09%)

9 (25.71%)

Never

7 (63.64%)

21 (60%)

1-2x/year

3 (27.27%)

9 (25.71%)

3-5x/year

1 (9.09%)

5 (14.29%)

0 (0%)

0 (0%)

6x/year or more
Talks/panels with medical students

6x/year or more

1

Community outreach/volunteer events

3-5x/year
6x/year or more
Research-related events

6x/year or more

0.451
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1

Shadowing opportunities

0.715

Never

6 (54.55%)

16 (45.71%)

1-2x/year

4 (36.36%)

9 (25.71%)

3-5x/year

0 (0%)

5 (14.29%)

1 (9.09%)

5 (14.29%)

6x/year or more
Mentoring opportunities

0.034

Never

8 (72.73%)

12 (34.29%)

1-2x/year

1 (9.09%)

18 (51.43%)

3-5x/year

2 (18.18%)

3 (8.57%)

0 (0%)

2 (5.71%)

Never

8 (72.73%)

27 (77.14%)

1-2x/year

2 (18.18%)

7 (20%)

3-5x/year

1 (9.09%)

0 (0%)

0 (0%)

1 (2.86%)

6x/year or more
Newsletters

6x/year or more

P-value

0.537
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secure REDCap software between October–December 2019 to
92 DIG leaders in four-year accredited allopathic/osteopathic
medical schools nationwide, identified using DIGA’s database
and through contacting medical school student affairs
coordinators. One DIG leader per school was randomly selected
to receive the survey if multiple existed. Statistical analyses
were completed using Stata/SE 15.1 (StataCorp). Partners
Healthcare IRB approved this study.

RESULTS
There were 48 total and 46 complete responses (52% response
rate). The majority of DIG leaders were female (81%) and
white (63%) from allopathic medical schools of roughly equal
geographic distribution, compared with 49% female and 53%
white medical students nationally (Table 1). Over three-quarters
of DIGs had dermatology departments and residency programs
at institutions affiliated with their medical schools. While most
DIGs had faculty advisors, few had resident mentors.
Presence of an affiliated dermatology department was
associated with increased frequency of all activities surveyed,
with statistically significant increase in mentoring opportunities
(P=0.034) (Table 2). Presence of an affiliated dermatology
department was also associated with significantly increased
odds of having an affiliated residency program (OR=165, 95%CI
13.51–2015.24) and dedicated faculty mentor (OR=6.10, 95%CI
1.11–33.56) and non-significant increased odds of having a
dedicated resident mentor (OR=2.96, 95%CI 0.33–26.79). Selfreported DIG activities included journal clubs, procedure/skills
workshops, and grand rounds. DIG leaders self-identified
early exposure, aiding in the match, relationship-building,
and community engagement as their main objectives. Main
challenges included mismatches in opportunities, time, funding,
and interest among students and mentors.

Z.Yu, J.T. Huang,V.E. Nambudiri

organizations like DIGA can facilitate regional connections
and events, enabling resource and opportunity sharing across
medical schools. The robust network, structure, and community
provided by DIGA can be a model for any medical specialty
looking to enhance the student recruitment process and the
experience of exploring and pursuing their field.
Study limitations include survey response bias and incomplete
characterization of DIGs/DIG leaders nationwide. While the
majority of DIG leaders were female and white, further study
is required to adequately capture the demographics of all
interested medical students. Nevertheless, we demonstrate
that dermatology interest groups conduct meaningful activities
on behalf of students considering their field. Medical schools,
dermatology departments, and dermatology residencies should
support their aims and reduce structural barriers to their success.
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DISCUSSION
This study provides insight into activities, goals, and challenges
of DIGs nationwide, highlighting their important role in
increasing access to dermatology and facilitating priorities of the
field at large, including earlier exposure, prioritization of nonacademic skills and competencies, and cultivation of diverse
mentoring relationships.3,4 While many DIGs successfully serve
their students, outstanding challenges remain. Our results
demonstrate that medical schools without affiliated dermatology
departments may lack resources/opportunities for students
interested in dermatology; such schools correlate with higher
minority student enrollment.1 Mentoring in particular suffers, as
73% of DIGs without affiliated dermatology departments could
not provide any mentoring opportunities. The importance of
mentorship has been consistently demonstrated, particularly
for minority recruitment.1,3 DIGs without sufficient home
resources may collaborate with nearby institutions; national
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saved our skin—
literally.
Dr. Perry Robins took on an enemy
of unimaginable power: the sun.
At a time when most people
worshipped a sun-kissed glow, the
medical techniques and messages
Dr. Robins promoted had the power
to affect every human being on the
planet.
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Professor Emeritus of Dermatology
New York University School of Medicine
Founder and past president of three societies:
1. American College of Mohs Surgery
2. International Society for Dermatologic Surgery
3. The Skin Cancer Foundation
Past President
American Society for Dermatologic Surgery
Founder, editor and publisher:
● The Journal of Dermatologic Surgery
● The Journal of Drugs in Dermatology
● The Skin Cancer Foundation Journal
Lifetime Achievement Awards
● American College of Mohs Surgery
● International Society for Dermatologic Surgery
● The Skin Cancer Foundation

American Academy of Dermatology

● Honorary Member
● Presidential Citation

Honorary President
The Hellenic Society for Dermatologic Surgery (Greece)
Honorary Member, Spanish Academy of Medicine
Honorary Member of 15 international dermatology societies
Granted temporary license to teach and practice Mohs surgery
in Australia
Received the Father of Australian Dermatologic Surgery Award
Author of 15 books / 10 chapters / 36 articles / 3 films / 24 videos
on skin cancer
Lectured in 50 countries in 4 languages on skin cancer
Performed Mohs surgery on over 47,000 patients

Established the first one-year training program in Mohs surgery

You’d think a person with a vocabulary as big as Perry Robins’ would have understood
the words no or can’t, but fortunately for us, he didn’t. Readers will be inspired!
— C. William Hanke, MD
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Treatment of Rhinophyma With Fractional CO2
Laser Resurfacing in a Woman of Color:
Case Report and Review of the Literature
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ABSTRACT
Rhinophyma is a disfiguring disorder that is characterized by an erythematous, hypertrophied, and inflamed lower two-thirds of the
nose. Widely accepted as the severe form of acne rosacea, rhinophyma can result in functional, aesthetic, and psychosocial concerns
that require treatment in a cosmetic fashion. Rosacea should be treated in its earliest manifestations to mitigate the progression
towards rhinophyma; therefore, early detection and intervention is a crucial part of treatment. Little has been written on this subject
in people of color. We present the first reported case of rhinophyma in a 62-year-old Fitzpatrick V female patient who was successfully
treated with one session of fractional CO2 laser resurfacing. This case highlights the successful use of the fractional CO2 laser to treat
rhinophyma in darker skin types (Fitzpatrick IV–VI) and underscores the potential for future use among patients of color.
J Drugs Dermatol. 2021;20(7):772-775. doi:10.36849/JDD.C702

Figures

INTRODUCTION

R

hinophyma, considered the culmination and most
severe manifestation of acne rosacea, is a chronic,
disfiguring dermatological disorder that may result
in adverse psychological, functional, and cosmetic issues.1,2
The presentation of this phymatous subtype of rosacea is
typically characterized by nodular hypertrophy of the alae and
nasal tip, inflammation, telangiectasias, and erythema.3 Other
forms of phymatous rosacea include gnathophyma, otophyma,
blepharophyma, and metophyma.2 Although the pathogenesis
is not fully understood, Demodex folliculorum, androgenic
influence, vitamin deficiency, and vasodilator stimuli are
thought to be contributing factors to the progression of
rhinophyma.2,4-7 The pathologic process and the histopathology,
however, are well described.8-10

Although acne rosacea is more prevalent among
women (3:1), rhinophyma is more commonly found among
men (20:1).1,2,11-13 Similarly, a significant discrepancy in the
occurrence of rhinophyma exists between darker skin types
(Fitzpatrick IV–VI) and lighter skin types (Fitzpatrick I–III), with
reported cases among Fitzpatrick V–VI being exceptionally
uncommon.2,10,14-16 We present a case of a 62-year-old Fitzpatrick
V woman with a case of rhinophyma (Figure 1) who was
successfully treated with fractional CO2 laser resurfacing of
the nose. This rare case demonstrates the efficacy of fractional
CO2 lasers to safely treat rhinophyma in patients of color, while
improving their health, well-being, and cosmetic appearance.
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FIGURE 1. Frontal view, before and after treatment of rhinophyma with debulking of the exophytic mass and fractional CO2 laser resurfacing.
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FIGURE 2. Worm’s eye view showing partial collapse of the left nostril causing partial airway obstruction and a more normal nostril shape following
treatment.

CASE REPORT
Figure 2:

Worm’s eye view showing partial collapse of the left nostril causing partial airway obstruction and a more
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Copy3. H & E section showing the features of rhinophyma –
sebaceous hyperplasia accompanied by diffuse dermal
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Apply
fibrosis
and vascular telangiectasias. A dilated follicular ostium is

normalpatient
nostril shape
following
treatment. V) presented
A 62-year-old female
of color
(Fitzpatrick
to one of the authors (DSS) for evaluation of an exophytic
lesion on the left nasal ala that had gradually enlarged over
the previous five years (Figure 1). The patient complained of
difficulty with airflow through the left nostril as well as an
increase in the swelling and size of the alar lesion and the
nasal pores and an increase in sebum production of both
paranasal regions. The patient sought medical attention due
to psychological distress and self-consciousness regarding
the appearance of the alar lesion. Pertinent history revealed
that the patient described a warm central facial sensation that
frequently occurred while she was cooking or when she was
in the sun. She also noted that her face had become “more
sensitive” over the recent past and stated that she was unable
to tolerate many facial moisturizers due to stinging and burning
sensations on her face. She denied the use of alcohol or other
vasodilating stimuli.

Upon clinical examination, the patient showed signs of thickened
skin across the entire lower half of the nose, a prominent
exophytic lesion of the left ala and, with gentle pressure,
sebum would emanate from the pores. The patient was also
noted to have extensive dermatosis papulosa nigra on the
face and trunk. All past medical history and medications were
deemed unrelated and noncontributory.
A shave biopsy was performed to rule out cutaneous

present.

Figure 3: H & E section showing the features of rhinophyma – prominent sebaceous hyperplasia accompanied by

diffuse dermal
TABLE
1.fibrosis and vascular telangiectasias. A dilated follicular ostium is present.
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malignancy as rhinophyma is known to mask nonmelanoma skin cancers. No skin cancer was found, and the
histopathology report corroborated the initial diagnosis of
rhinophyma; it outlined the presence of infundibular cysts,
patchy lymphoplasmacytic infiltrates, and fibroplasia. Based on
the previous successful treatment of patients with rhinophyma,
both in the literature as well as with personal clinical experience,
the use of fractional CO2 laser treatment was deemed appropriate
and advised.14,17-19
A loop cautery was employed to de-bulk and excise the
exophytic lesion on the left ala. The patient then underwent
a single treatment of fractional CO2 laser resurfacing. The
DEKA SmartXide DOT fractional CO2 laser (DEKA, M.E.L.A.,
Calenzano, Italy) was used to fine-tune, contour and re-shape
the left ala. The laser settings are noted in Table 1. The treated
area was allowed to heal by secondary intention with frequent
cleansing and the application of topical Aquaphor healing
ointment and oral doxycycline twice a day for two weeks.
The healing process was uneventful, and the patient reported
both significant functional improvement, as well as aesthetic
satisfaction, resulting in a return of positive self-esteem. One
month after re-epithelialization, the patient showed signs of
post-inflammatory hyperpigmentation; she was treated with
topical 4% hydroquinone and 0.2% hydrocortisone valerate
and was advised to apply a judicious amount of SPF 50+ zinc
oxide sunblock daily. In addition, she was started on a once
daily topical regimen of 1% ivermectin cream to control her
inflammatory rosacea.

S.S. Kassirer, R.H. Gotkin, D.S. Sarnoff

shades of skin with increased melanin, and this may obscure
the clinician's ability to accurately diagnose rosacea in a timely
fashion. Reported incidences of both rosacea and rhinophyma
are less common in darker skin types; this highlights the
importance of this case.14,17,18
In the inflammatory stage, the third stage of rosacea,
telangiectasias increase and pustules and papules develop into
acne rosacea.1,2,5,8 In the late stage, inflammation continues
to increase and fibroplasia and sebaceous gland hyperplasia
of the nasal skin produce hypertrophy and thickening of the
dermis of the caudal nose; this results in the well-known
clinical manifestations of rhinophyma.9 Inspissated sebum and
bacteria can become trapped in the dilated sebaceous pores,
plugging the cystic sebaceous ducts and chronically infecting
the nasal skin.2 Pits, fissures, and scarring of the enlarged nasal
tip distort and disfigure the shape and contour of the nose.
The resulting deformity can be both cosmetic and functional
as secondary nasal airway obstruction may occur.10,11 The
subsequent respiratory issues, difficulty eating and drinking,
and the psychological distress that can accompany rhinophyma
necessitate treatment that addresses all of the functional and
cosmetic issues.2,8,10,11
Treatment of rhinophyma is dependent on a multitude
of factors, including its severity, the patient's skin type, and the
simultaneous presence of malignant tissue.2,7,11,12 Treatments
that have proven to be effective in curtailing various stages
of rosacea in both patients with darker skin (Fitzpatrick IV–
VI) and lighter skin types (Fitzpatrick I–III) include avoidance
of predisposing factors, antibiotic therapy, isotretinoin and
other retinoids, anti-inflammatory medication, and use of
other agents that decrease flushing.1,2,5,7,11,18 Non-surgical
therapies, however, are inadequate to treat well-established
rhinophyma.7,11 Effective treatment options include total
excision, partial excision or decortication, and laser excision.
The various methods available are full-thickness excision with
skin graft or flap reconstruction; dermaplaning; dermabrasion;
cryotherapy; radiotherapy; chemical peel; electrocautery;
cold or heated scalpel excision; and Nd:YAG, argon, Er:YAG,
and CO2 lasers.7,11,13,20-23 Potential non-surgical treatments,
like tamoxifen, which targets increased fibroblast function in
rhinophyma through down-regulation of TGF-β, are currently
undergoing research.1,2,9,19
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DISCUSSION
Because rhinophyma can have profoundly negative psychosocial
implications, both functional and aesthetic complications,
as well as mask occult malignancies, a treatment that effectively
addresses all of these concerns is necessary. The importance
of early detection and early intervention in the treatment of
rosacea are important steps in the prevention of rhinophyma
and subsequent psychosocial, functional, and aesthetic
complications associated with the deformity. This also includes
dyspigmentation, which can be especially prominent in patients
of color.17
The gradual progression from rosacea — a multiphasic cutaneous
vascular condition — to rhinophyma follows an unvarying fourstage clinical course.1,5,8 The first stage, pre-rosacea, typically
begins at the age of 30 to 60 years and is characterized by recurrent
facial flushing.1,2 The increased blood flow to the superficial
dermis results in the accumulation of excess extracellular fluid
and the ensuing damage to the cutaneous facial lymphatic
vessels promotes inflammatory edema.5 Consequently,
transient erythema and early telangiectasias become apparent
in the following stage, the vascular stage of rosacea. Erythema
and telangiectasias can prove to be more difficult to detect in

Although there are a variety of surgical and laser treatments
available, treatment of rhinophyma using CO2 lasers has proven
to be a very effective method with exceptional cosmetic results
that often surpass the traditional surgical techniques.7,11,14,20-23
The fractional CO2 laser emits light at a wavelength of 10,600nm;
this laser energy is heavily absorbed by intracellular and
extracellular water.12 Fractional CO2 lasers deliver light in distinct
columns termed microscopic thermal treatment zones —
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columns of ablation surrounded by intact tissue. Through
vaporization by laser-generated heat, tissue is removed and
collagen is regenerated during the wound-healing phase; this
results in the reorganization of the epidermis and dermis
during the process of neocollagenesis.14 When compared
with other treatment methods, treatment using fractional CO2
lasers has been shown to have a bloodless surgical field with
no blood loss, precise contouring, simple post-operative care,
rapid healing and shorter patient downtime, low scarring risk,
and predictably good cosmetic results. Disadvantages include
expensive equipment, accentuation of pores, and transient
pigmentary alterations.7,11,13

S.S. Kassirer, R.H. Gotkin, D.S. Sarnoff
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rosacea. Compared to Fitzpatrick I–III skin types, the difficulty
detecting erythema and telangiectasias in darker skin may
lead to its under-diagnosis. Many people with skin of color
who have rosacea might experience delayed diagnosis; this
could potentially lead to progressive disease with disfiguring
manifestations including phymatous rosacea.24

CONCLUSION
The outstanding cosmetic result in our patient highlights the
usefulness of fractional CO2 lasers among patients of color.
Additional studies will need to be conducted to further optimize
the treatment settings for fractional CO2 lasers when treating
darker skin types and varying degrees of rhinophyma severity.
More awareness of rosacea in skin of color will lead to earlier
diagnosis and treatment of the disease and less progression
to the phymatous sub-type. Although we have the laser
technology and expertise to treat rhinophyma, promoting
increased awareness of rosacea in skin of color will help to
reduce disparities in the management of the disease.
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INTRODUCTION

D

issecting cellulitis of the scalp (DCS), also known as
perifolliculitis capitis abscedens and suffodiens, is
a form of neutrophilic cicatricial alopecia leading to
irreversible hair loss.1 It presents with pustules, boggy
fluctuant nodules and absecesses on the vertex and posterior
scalp that evolve into sinuses and heal with scars. While its
etiology remains unclear, follicular occlusion, together
with bacteria-triggered aberrant immune response play an
important role.1 Intralesional steroids, isotretinoin and oral
antibiotics are the mainstay of treatment with often
unsatisfactory results.1 We report a case of DCS recalcitrant to
conventional treatment that responded to the IL17A inhibitor
secukinumab.

eczematous reaction for which he was treated topically. Other
adverse events were not noted, and complete blood count
values were stable. The patient remained in remission at
one-year follow-up (Figure 1D).

FIGURE 1. (A) Erythematous indurated nodules. Arrow point purulent
drainage. (B) Erythematous indurated nodules over occipital scalp.
(C) After twenty-eight days of Secukinumab treatment, no new
lesions or draining nodules are evidenced. (D) One-year follow-up.
Non-erythematous nodules over occipital scalp. No evidence of new
lesions or purulent drainage.

CASE
A 63-year-old male with history of acne vulgaris was referred
to our clinic with a biopsy-confirmed diagnosis of dissecting
cellulitis of his occipital scalp for more than four years. The
patient had previously received multiple treatments including
doxycycline, trimethoprim-sulfamethoxazole, clindamycin,
rifampin, and adalimumab, which he was given for a three-month
period. However, the disease progressed while on therapy.
Finally, isotretinoin was prescribed precipitating a flare
during the first month of use. On physical evaluation, the patient
displayed scarring alopecia involving the occipital portion of the
scalp with tender, fluctuant, purulent nodules (Figure 1A, 1B).
The patient was started on oral dapsone 12.5 mg daily with
gradual increase to 50 mg daily and concomitant intralesional triamcinolone 10 mg/cc. After three months, there was little
symptomatic improvement, and the patient noted weekly flares.
His physical exam was significant for new nodules with purulent
secretion. Treatment with secukinumab 150 mg subcutaneous
monthly injections after 4 weekly loading doses was initiated
concomitantly with dapsone 50 mg daily. The patient injected 6
weekly doses in error and then continued for two more months
of single injection each month. In total, the patient injected 8
injections of 150 mg over three months. The patient could not
receive more medication due to lack of insurance coverage.
Following one-month therapy, the patient’s drainage and pain
completely stopped, and his nodules began regressing for the
first time in six years (Figure 1C).
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After the initiation of secukinumab, the patient developed an

D

DISCUSSION
Data on treatment options of DCS is limited and no standard
therapy exists. Several treatments have been utilized based
on clinical severity with varying results including topical
clindamycin, oral zinc, dapsone, isotretinoin, minocycline, sulfa
drugs, quinolones, rifampin, metronidazole, glucocorticoids,
tumor necrosis factor blockers, laser hair removal, ablative CO2
laser and surgical excision with and without grafting.1
Secukinumab is a human monoclonal anti–interleukin
(IL)-17A antibody approved for the treatment of moderate to severe plaque psoriasis. It has been used off-label to treat other
dermatological conditions including pityriasis rubra pilaris2-5
and HS.6-8 Given the clinical presentation and the recalcitrant
nature of our patient’s pathology, we initiated secukinumab which binds with high selectivity to IL-17A, inhibiting the
inflammatory cascade of activated neutrophils, lymphocytes
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and pro-inflammatory cytokines. While IL-17 expression in scalp
biopsies of DCS has not been reported yet, we and others have
recently detected increased IL-17 expression in scalp biopsies
from patients with another form of scarring alopecia, namely
Lichen planopilaris.9 Furthermore, increased levels of IL-17A
have been confirmed in the blood of HS patients compared to
that of healthy volunteers, and furthermore have trended with
more advanced disease.10
To our knowledge, this is the first reported case of refractory dissecting cellulitis of the scalp successfully treated with
secukinumab. These results may support that blocking IL-17 is a
possible therapeutic approach to recalcitrant dissecting cellulitis
of the scalp, although further studies are needed.
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ABSTRACT
Importance: Pediatric lichen planopilaris (LPP) is a clinical variant of lichen planus (LP) that can lead to scarring hair loss without prompt
intervention. While various therapies exist, intralesional and topical corticosteroids remain the mainstay of treatment in pediatric LPP.
Refractory cases may require systemic therapies, selection of which may prove challenging due to the lack of data regarding pediatric
disease and effective treatment regimens. The objective of this case study is to present a new instance of pediatric LPP and identify all
reported cases of pediatric LPP with an emphasis on treatment and response.
J Drugs Dermatol. 2021;20(7):779-782. doi:10.36849/JDD.5729

INTRODUCTION

CASE REPORT

L

ichen planus (LP) is an inflammatory papulosquamous
dermatosis occurring in children in only 10–11% of cases.1 Lichen planopilaris (LPP) is a clinical variant of LP
that demonstrates lymphocytic scarring alopecia.2 It is relatively uncommon in children, accounting for only 6.3% of reported
childhood LP cases.3 Clinically, centrifugally growing plaques
favoring the parietal and/or occipital scalp with perifollicular
scaling and absence of follicular ostia are accompanied by pruritus and hair loss.2

The patient is a 15-year-old African American male with history of atopy, psoriatic arthritis, ankylosing spondylitis, and
prediabetes who presented to dermatology clinic for a fiveyear history of scarring alopecia initially manifesting as pain,
pruritus, and scale. Treatments prior to presentation included
clobetasol 0.05% foam daily to the scalp with minimal improvement. Patient’s medications for his additional comorbidities
included methotrexate, etanercept, and metformin.
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Treatment for LPP poses a challenge for dermatologists. While
several treatments are available and have indeed demonstrated
clinical value, varying levels of patient improvement with these
regimens suggests that the treatment algorithm for LPP is still
largely undetermined.3
We describe a case of LPP in an African American adolescent
treated with pioglitazone, accompanied by a literature review
of published LPP cases in the pediatric population.

Physical exam revealed perifollicular plugging and erythema
of the lateral eyebrows and posterior vertex scalp along with
scarring of the anterior vertex scalp evidenced by absence of
follicular ostia (Figure 1). Biopsy was deferred as physical exam
and dermoscopy findings were consistent with LPP. He was initiated on clobetasol 0.05% foam daily to involved areas of the
scalp, tacrolimus 0.1% ointment daily to the brows and face,
and doxycycline monohydrate 100 mg twice daily. In addition,
he received intralesional Kenalog (ILK) injections to the affected
scalp and eyebrows.

FIGURE 1. Images depicting extensive scarring of the scalp vertex. Figure (1A). Alopecia of the scalp vertex with noticeable scarring. Figure (1B).
Alopecia of the scalp vertex with appreciable absence of follicular ostia.
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Improvement was appreciated at his four-month follow-up visit
and he was continued on his initial treatments and additional
ILK injections were performed. At follow-up two months later,
active disease was still present as evidenced by erythema and
perifollicular plugging of the vertex scalp, so a third round of ILK
injections was administered, and hydroxychloroquine 200 mg
daily was added to his regimen.

A. Preda-Naumescu, S.L. Bevans, T.T. Mayo

FIGURE 3. Images depicting decreased hair density with loss of
follicular ostia on the crown scalp. Figure (3A) depicts decreased hair
density with loss of follicular ostia evident on the crown scalp. Figure
(3B) shows mild thinning of the eyebrows.

The patient showed consistent improvement over the next 8
months, as evidenced by eyebrow regrowth and the appearance
of nascent hairs at the vertex scalp as well as a lack of perifollicular erythema and scale. The patient’s treatment regimen was
subsequently maintained, and ILK injections were deferred.
Four months later he began endorsing scalp pain and pruritus,
and physical exam revealed spread of perifollicular erythema
and worsening alopecia (Figure 2).

FIGURE 2. Image depicting progression of patient’s alopecia, scarring
and erythema. Decreased perifollicular scale but expanding scarring
alopecia from the vertex to the peripheral margins of the vertex despite
adherence to treatment.

containing the keywords “lichen planopilaris” and “pediatric.”
We included only cases that were able to provide the following epidemiological data: age, gender, initial therapy, response
to therapy and the duration to follow-up. Cases unable to meet
these criteria were excluded. In addition, while some degree
of scalp involvement was required for inclusion, non-scalp involvement was also noted and included skin, nail and/or ocular
involvement (7 patients).
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Regression in the patient’s condition prompted evaluation of
an additional treatment to assist in controlling his disease. The
addition of pioglitazone, a PPAR‐γ agonist, was considered.
The persistence of progressive inflammation and hair loss in
conjunction with the patient’s diagnosis of prediabetes formed
the rationale for the use of pioglitazone in treatment of the his
LPP. After discussion with his endocrinologist, pioglitazone (15
mg daily for three months followed by 30 mg daily for three
months) was added to his regimen.
At his follow-up visit five months later, patient admitted to inconsistent use of pioglitazone but noted improvement in scalp
symptoms. He tolerated the treatment without adverse effects.
Physical exam revealed active but stable disease (Figure 3).
Discussion and Review of the Literature
We conducted a literature review analyzing 13 cases of pediatric LPP, with particular emphasis on treatment and response
to treatment. The review was conducted using the UAB School
of Medicine library databases, limiting the search to articles

therapy. Response to therapy was designated as partial, complete or no response. These classifications were created to
distinguish between the degree of resolution of lesions and
tendency for recurrence. “Complete response” was assigned to
patients whose lesions completely resolved without recurrence,
whereas “partial response” was allocated to those who reported either improvement in the size/appearance of lesions and/
or improvement in symptoms. “No response” was assigned to
patients who did not note any improvement in size/appearance
of lesions, nor any improvement in symptoms. Follow-up time
was recorded in months and included the entire reported duration of treatment and clinic visits.
Table 1 demonstrates that treatment for LPP remains varied,
particularly in regard to use of systemic agents. While a number of therapies have been shown to be reasonably efficacious,
a concise treatment algorithm for this disease remains a clinical challenge.3 Currently, treatment for LPP in children includes
corticosteroids (topical, intralesional, systemic), tetracyclines,
calcineurin inhibitors (tacrolimus, cyclosporine), and antifungals (griseofulvin).
According to our review, 83% of pediatric patients treated with
intralesional and/or topical corticosteroids achieved partial or
complete response, suggesting a significant role for corticoste-
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TABLE 1.
Clinical Charcteristics, Treatment, and Response to Treatment in Cases of LPP
Age at
Onset/
Gender

Scalp Involvement
(Symptoms and Location)

15/M

Non-scalp Involvement
(Symptoms and Location)

Therapy

Response to
Therapy

Follow-Up Time
(Months)

Reference
Number

Scarring alopecia of the parietal
and occipital scalp; erythema
and perifollicular scaling on
the plaques' periphery with
erythematous, shiny central
areas with notable absence of
follicular ostia

None

Clobetasol propionate
(0.5 mg/g) gel to affected
areas, twice daily for
three months

Partial
Response

Not reported

3

6/F

Frontal and parietal
scalp involvement with
perifollicular papules

Lateral eyebrow alopecia
Bilateral ocular involvement:
extensive corneal scarring,
epithelial breakdown and
vascularization of right and
left eyes that progressed
to complete opacification
and hypertrophic scarring
bilaterally

Cyclosporine (40 mg
twice daily)

Not
reported

Not reported

4

13/M

Pruritus and perifollicular
scale involving the vertex
and parietal scalp

Nail Pitting

High potency topical
corticosteroid;
Intralesional triamcinolone acetonide (40 mg/
mL)

Not Reported

Not Reported

5

None

Topical clobetasol propionate (0.05%);
Intralesional triamcinolone acetonide (0.3 mL of
40 mg/nL; 10 injections
over 1.5 years)

Partial
Response

17

5

14/F

Right posterior scalp
involvement; Scarring,
atrophy, erythema
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14/M

Superior and lateral scalp
involvement characterized by
perifollicular erythema and scale

Nail Ridging

Minocycline (100 mg
twice daily for one year)

Complete
Response

60

5

16/M

Perifollicular erythema and scale
limited to the vertex scalp

None

Topical clobetasol propionate (0.05% twice daily)

Complete
Response

3

5

16/F

Pruritus and scarring limited to
the vertex scalp

None

Topical Corticosteroid

Complete
Response

3

6

9/F

Pruritus and scarring limited to
the scalp vertex scalp

None

Topical Corticosteroid

Partial
Response

6

6

8/M

Frontal scalp alopecia characterized by perifollicular inflammation and follicular plugging

None

Topical Corticosteroid;
Topical Tacrolimus

No response

24

7

12/M

Multicentric alopecia with
extensive hyperkeratotic
follicular papules

Erythema dyschromicum
perstans

Griseofulvin (12.5 mg/kg)

No response

3

8

12/F

Vertex and temporal scalp
involvement characterized by
perifollicular inflammation

Skin involvement

Topical clobetasol propionate (0.05%) followed by
sulfasalazine, which was
subsequently replaced
by tocilizumab to treat
oligoarthritis

Complete
response

12

9

10/M

Vertex scalp involvement; scarring alopecia with perifollicular
erythema and keratin plugs

Skin involvement

Not Available

Not Reported

Not Available

10

12/M

Scarring alopecia limited to the
vertex scalp; prominent erythema, scaly follicular papules
and shiny, atrophic skin

Skin Involvement

Griseofulvin (375 mg/d)

Complete
Response

6

11

F= Female; LPP= Lichen Planopilaris; M= Male
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roids in treatment of pediatric LPP. These findings are supported
by similar results obtained from two separate studies.3,11 Racz
and colleagues’ systematic review of treatment options for LPP,
although not limited to the pediatric population, demonstrated
a 76% partial or complete response to high- or medium-potency
topical corticosteroids.11 In addition, a review conducted in 2018
analyzing 11 cases of pediatric LPP and their respective treatments showed 80% of patients with scalp-limited LP achieving
either partial or complete response to treatment with topical
and/or intralesional corticosteroids.3These findings, while promising, indicate that a percentage of patients do not adequately
respond to topical and/or intralesional steroids, necessitating
the escalation to other topical agents or systemic therapies.
Several systemic agents with varying degrees of efficacy exist. Treatment with topical and/or intralesional corticosteroids
without additional immunomodulatory therapy was used in 6
cases of scalp-limited LPP. Of these, 3 cases resulted in partial
response (50%) and another 2 in complete response (33.33%).
The 6th case utilized a high potency topical corticosteroid and intralesional triamcinolone acetonide, however the response was
not reported (16.67%).
An additional 7 cases of scalp-limited LPP were reviewed, only
6 of which reported the therapy regimen used. Of these 6 cases,
two utilized griseofulvin in the treatment plan. When griseofulvin (12.5 mg/kg) was utilized alone, no response when achieved.
However, when used (375 mg/d) in conjunction with prednisone
(20 mg/d) or topical betamethasone dipropionate a complete
response was achieved. The remaining 4 cases reviewed used
either antibiotics, immunomodulatory therapy other than
corticosteroids or a combination of corticosteroids and immunomodulatory therapy. Those reporting complete response
used minocycline (100 mg twice daily) or topical clobetasol
propionate (0.05%) followed by sulfasalazine. No response was
achieved in patients utilizing topical corticosteroids in addition
to topical tacrolimus, and no response was reported for the use
cyclosporine (40 mg twice daily).

A. Preda-Naumescu, S.L. Bevans, T.T. Mayo

including topical, intralesional, and systemic corticosteroids,
tetracyclines and antifungals such as griseofulvin. Per our review 83% of patients with scalp-limited LPP saw either partial
or complete response to of their condition with topical and/or
intralesional corticosteroids, suggesting a strong role for these
treatment regimens in LPP.
While intralesional and topical corticosteroids remain the mainstay of treatment in pediatric LPP, resistant cases requiring
systemic therapies pose a challenge due to the lack of data regarding pediatric disease. In our patient, lack of adherence with
pioglitazone made evaluation of medication efficacy difficult.
Additional studies are needed to evaluate the efficacy of systemic agents in pediatric LPP.
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Novel therapeutic options for pediatric LPP are being explored.
Pioglitazone, a PPAR-γ agonist with a favorable side effect profile, has demonstrated both a theoretical benefit in LPP as well
as promising results in affected adults.12-16 There are scant data
evaluating the efficacy of pioglitazone in children with LPP; however, its successful use in adults could suggest pioglitazone’s
potential benefit in pediatric patients.

CONCLUSION
LPP is a lymphocytic scarring alopecia characterized clinically
by centrifugally growing plaques favoring the parietal and/or
occipital scalp accompanied by perifollicular scale, pruritus,
and tenderness. Clinical improvement in treatment of LPP in
children has been achieved with several treatment regimens,

4.
5.
6.
7.
8.

9.
10.
11.
12.
13.
14.
15.
16.
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INTRODUCTION

P

albociclib is one of three new small-molecule inhibitors
of cyclin-dependent kinase 4 and 6 (CDK4/6) approved for
use in the treatment of hormone receptor positive (HR+)
and human epidermal growth factor receptor 2 negative (Her2-)
advanced or metastatic breast cancer. CDK4/6 inhibitors have
a good overall safety profile but reported side effects include
cytopenias, diarrhea, QTc prolongation, and hepatobiliary
toxicity.1 While skin rash has been reported in patients treated
with palbociclib, to date the cutaneous adverse events of
CDK4/6 inhibitors have remained poorly characterized.2,3 We
report a case of hand–foot skin reaction (HFSR) in a patient
treated with palbociclib for advanced breast cancer.

CASE

hyperkeratotic plaques on the palms and soles with severe
associated tenderness (Figure 1). The clinical characteristics
of this patient's presentation were consistent with HFSR
due to targeted chemotherapy, which typically presents with
hyperkeratotic papules or plaques on the hands and feet, dry
and/or cracked skin, callous-like dry blisters, dysesthesia, and
paresthesia.4 Given her severe skin changes and extreme
pain limiting activities of daily living, she was diagnosed with
grade 3 HFSR using the Common Terminology Criteria for
Adverse Events (CTCAE) scoring system, version 5.0.5 Handfoot syndrome appeared unlikely due to the lack of erythema or
desquamation.

A 57-year-old African American woman presented with a 2-week
history of painful blisters progressing to hyperkeratotic plaques
on her palms and soles 6 weeks after initiation of palbociclib
125mg once a day for stage IIIA HR+Her2- breast cancer. Her
other medications included fulvestrant. Previous therapies had
included mastectomy and lymph node excision followed by
chemotherapy (paclitaxel, doxorubicin, and cyclophosphamide),
radiation, and anastrozole. She had no personal history of
cutaneous disorders. Physical examination revealed multifocal

Due to the severity of her HFSR, palbociclib was discontinued
and the patient was treated with urea 40% cream BID, clobetasol
0.05% ointment BID, and oral prednisone 60mg daily for 1
week. Two weeks after discontinuation of palbociclib, her rash
had improved to CTCAE grade 1 with no new lesions, interval
improvement in previous tenderness and hyperkeratosis, and
associated desquamation (Figure 2). The patient subsequently
developed cutaneous metastastic lesions from her breast
cancer 1 month after discontinuing palbociclib and was started
on alpelisib.

FIGURE 1. CTCAE grade 3 hand–foot skin reaction (HFSR) after initiating
palbociclib therapy. Left hand, right foot.

FIGURE 2. HFSR resolution to CTCAE grade 1 after discontinuation of
palbociclib. Left hand, right foot.
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8.

DISCUSSION
The temporal course of the HFSR suggests a palbociclibinduced etiology. The skin changes appeared a few weeks after
initiating palbociclib and resolved rapidly after discontinuation,
which is consistent with other reports of drug-induced HFSR.
For example, in the setting of tyrosine kinase inhibitor (TKI)
induced HFSR, the skin changes typically appear during the first
month of treatment and remit within weeks of discontinuing
therapy.4,6 The patient was not on other medications that could
have caused the HFSR.

9.

Miller, KK, Gorcey, L, McLellan, BN. Chemotherapy-induced hand-foot skin
syndrome and nail changes: a review of clinical presentation, etiology,
pathogenesis, and management. J Am Acad Dermatol. 2014;71(4):787.
Barrio, D, Ciccolini, D, Phillips, G, et al. Anticancer therapy interruption and
diagnostic concordance between referring clinicians and dermatologists
at Memorial Sloan Kettering Cancern Center. J Am Acad Dermatol.
2017;76(6):AB45.
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Drug induced HFSR is a well described side effect of selective
Raf inhibitors as well as multikinase inhibitors that target Raf.
Interestingly, Raf inhibition has been shown to upregulate
expression of endogenous CDK inhibitors (p16, p27, p57).7 Thus,
there may be a mechanistic link between Raf-inhibition-induced
and CDK4/6-inhibitor-induced HFSR, though this relationship
remains undefined and warrants further study. The currently
accepted theory for the pathogenesis of HFSR is that of dermal
capillary micro-trauma leading to drug extravasation, tissue
damage, and inhibition of vascular repair at sites prone to
mechanical and frictional stress.8
Physicians should be aware of this potential side effect of
palbociclib as early consultation with dermatology and early
intervention may avoid the need for dose interruption of lifesustaining oncologic therapy.9 Treatment centers around
symptomatic therapy with urea-containing keratolytic emollients
followed by high-potency topical steroids or oral corticosteroids
in severe cases.4,6,8 Patients should also avoid tight-fitting shoes,
use shock absorbers, and keep skin well moisturized.4,6,8 For
cases requiring dose interruption or discontinuation, whether
palbociclib can be reinitiated without recurrence of HFSR
remains to be determined.
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ABSTRACT
The United States skin of color population is increasing. Consequently, the importance of skin of color education in dermatology residency programs will continue to grow. Previous data has shown a lack of formal education on skin of color across residency programs.
In order to address this identified knowledge gap, we created a curriculum focusing exclusively on skin of color for dermatology residents. The purpose of this pilot study was to examine the effect of a week-long curriculum on the perception of dermatology residents’
comfort level treating patients of color and to determine if this type of curriculum could be expanded to other dermatology residents.
Results demonstrated a significant increase when residents were asked to rate their overall confidence in managing patients with skin
of color on a scale from 1 (minimally confident) to 10 (extremely confident) pre- and post-intervention. Overall, 100% of learners felt
that their ability to care for patients of color was improved by this curriculum and that a skin of color curriculum should be an annual
component of their dermatology academic curriculum.
J Drugs Dermatol. 2021;20(7):786-789. doi:10.36849/JDD.6193
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INTRODUCTION

T

he term “skin of color” generally refers to individuals
from a broad group of racial and ethnic backgrounds
including, but not limited to, Black, Asian, Latinx,
American Indian, and Pacific Islander, as well as those of mixed
race.1 According to the U.S. Census, the population will increase
to comprise over 50% persons of color by the year 2042.2
However, the demographics of the physician workforce do
not reflect these changing demographics. In one retrospective
study of nearly 150,000 primary care physicians, only 13.4%
self-identified as underrepresented in medicine.3 The field of
dermatology lags even further behind primary care specialties
in reflecting the changing U.S. population.4–6
While all physicians, and in particular dermatologists, should be
confident in treating patients of color, data has demonstrated
that dermatology residents have expressed a lack of formal
education and confidence in treating this patient population.7–9
In order to address this identified knowledge gap, we created
a week-long curriculum focusing exclusively on skin of color
for dermatology residents at a Midwestern residency program.
The purpose of this pilot study was to examine the effect of this
curriculum on the perception of dermatology residents’ comfort

level treating patients of color and to determine if this type of
curriculum could be expanded to other dermatology residents.

MATERIALS AND METHODS
One-hour lecture sessions were implemented for dermatology
residents at an urban academic medical center. Lectures
contained information specific to the cultural and medical
nuances of skin of color (Table 1).
The five lectures were held within a one-week time frame.
Lecturers included two academic physicians with clinical and
research focus on skin of color as well as one dermatology
resident with an interest in skin of color. Lecture audience
included thirteen dermatology residents, ranging from firstyear to third-year residents. Each lecture had the same
number of attendees. Topics for the lectures were chosen
based on existing gaps in dermatology resident education
as well as overall relevance to caring for patients of color
(Table 1). Compensation was not provided to participants.
A pre-post design was implemented to collect information
on learner satisfaction and knowledge gain. Pre-intervention,
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TABLE 1.
Lecture Topics Covered
Lecture Title

Lecture Length

Topics Covered

1 hour

Melasma
Post-inflammatory hyper/hypopigmentation
Vitiligo
Progressive macular hypomelanosis
Exogenous ochronosis

Social and Cultural Background

1 hour

Historical representation of skin color
Biological/genetic basis of skin color
Cultural practices and perceptions
Cultural competence

Black Hair

1.5 hours

Hair care practices
Traction alopecia
Central centrifugal cicatricial alopecia

Cosmetic/Procedural Treatment in Skin of Color

1 hour

Laser hair reduction
Chemical peels
Intralesional injections

Skin of Color Kodachromes

1 hour

Common conditions presenting in skin of color

Pigmentary Conditions in Skin of Color

residents were anonymously surveyed about their exposure,
knowledge, and confidence treating and understanding patients
of color with various dermatologic conditions. Following the final
lecture, residents completed a similar survey and gave feedback
on each lecture. Data were analyzed by grouping responses
on a five or ten-point scale, through yes or no answers, or free
response.

of their dermatology academic curriculum and that other
dermatology residents would benefit from this curriculum.
When asked to rate their overall confidence in managing
patients with skin of color on a scale from 1 (minimally
confident) to 10 (extremely confident), mean score went
from 4.4 pre-intervention to 7.8 post-intervention (mean
increase of 3.23) (P< .001) (Figure 1). Similarly significant
increases in confidence level were demonstrated regarding
counseling patients on cosmetic treatments, discussing ethnic
hair care practices, and managing the social and cultural
implications of skin of color (Figure 1).

Do Not Copy
Penalties Apply

Quantitative analysis included descriptive statistics. The
Wilcoxon signed-rank test was used to analyze data within
groups (pre- and post-intervention). All analyses assumed a
two-sided 5% level of significance. All analyses were conducted
in SAS version 9.4 (The SAS Institute; Cary, NC). Qualitative
analysis was conducted through open-ended questions. The
Northwestern University Institutional Review Board deemed
this study exempt.

RESULTS
There were 13 total participants in this study (4 first-year
residents, 4 second-year residents, and 5 third-year residents).
Participants attended all lectures and completed the pre- and
post-intervention surveys.
When asked about exposure to patients of color during their
dermatology residency on a scale of 1 (minimal exposure,
~20% of patients) to 5 (significant exposure, 100% of patients),
responses ranged from 1 to 3 with a mean of 2.09.
Overall, 100% of learners felt that their ability to care for patients
of color was improved by this curriculum. All learners felt that
the skin of color curriculum should be an annual component

Regarding the treatment of specific conditions common in
skin of color, confidence improved in the treatment of several
conditions common in skin of color. The most significant
changes were noted in the management of acne keloidalis
nuchae (mean increase of 2.54) (P< .003) and central centrifugal
cicatricial alopecia (mean increase of 2.31) (P< .001), with mean
pre-intervention confidence scores of 5 out of 10 for both
conditions (Figure 2).
When asked open-ended questions about the most useful
part of the week-long curriculum, residents cited the black
hair lecture as a highlight of the curriculum, which included
a hands-on demonstration of black hair-care products.
Additionally, residents specified that they benefited from the
focused, week-long structure to the curriculum. When asked
what additional topics residents would recommend for future
curricula, common themes included the incorporation of
more information focusing on American Indian, Asian and
Latinx patients.
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FIGURE 1. Mean change in resident confidence levels pre- and post-intervention.
Pre-Intervention

Post-Intervention
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9

P < .001

Mean confidence level

8

P < .001

P < .001

P = .001
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1
0

Overall confidence
managing skin of color

Confidence in counseling Confidence in counseling Confidence in managing
patients on cosmetic
patients on ethnic hair care social/cultural implications
treatment of skin of color
of skin of color

Figure 1. Mean change in resident confidence levels pre- and post-intervention.
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FIGURE 2. Mean change in resident confidence level in management of conditions common in skin of color pre- and post-intervention. DPN,
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dermatosis papulosis nigra. AKN, acne keloidalis nuchae. PFB, pseudofolliculitis barbae. CCCA, central centrifugal cicatricial alopecia.

Common conditions in skin of color
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P < 0.001
P = 0.006
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P = 0.002
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Fig 2. Mean change in resident confidence level in management of conditions common in skin of
color pre- and post-intervention. DPN, dermatosis papulosis nigra. AKN, acne keloidalis nuchae.
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DISCLOSURES

Previous studies have identified a clear gap in dermatology
residents’ exposure to both formal and informal education
on skin of color.7–9 In one study examining dermatology
residents’ exposure to skin of color education, of 59
dermatology chief residents, only half (52.4%) endorsed
a lecture or didactic session on skin of color during their
residency.8 In another study from Australia, a country with a
diversifying population, only 18% of 56 residents surveyed
indicated participating in a lecture focused on skin of color in
the preceding 12 months.7

The authors have nothing to disclose.

In addition to residents, patients themselves have
expressed a desire for dermatologists who are knowledgeable
and comfortable treating patients with skin of color. In one
qualitative study examining black patients’ perceptions
on their dermatologic care, subjects expressed frustration
with providers who seemed uncomfortable or uninformed
regarding their hair and skin conditions.10

4.

Additionally, recent events nationwide have prompted a
renewed focus on the history of systemic racism in the United
States. The impact of systemic racism in the house of medicine
and specifically dermatology has become more apparent and
it’s resolution more urgent.11
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The results of this pilot study demonstrate that residents’ overall
confidence in managing individual conditions and treating
patients of color was improved by the focused curriculum.
Participants felt that dermatology residents at-large would
benefit from a similar curriculum implemented annually.
Limitations include the small sample size with all subjects from
the same residency program. We recognize that reproducibility
is dependent on a multitude of institutional-related factors
including availability of lecturers with expertise in skin of color
as well as prioritizing didactic time for this content. Additionally,
we did not use a standardized objective measure to assess
residents’ knowledge gains as such a tool does not yet exist.

This pilot curriculum covered a portion of the topics that could
be included in a skin of color didactic curriculum. Further steps
include the creation of a comprehensive curriculum on skin of
color which could be disseminated broadly to both dermatology
residents and practicing providers. Importantly, didactic lectures
are not a substitute for in-person clinical exposure to patients of
all skin types. We encourage dermatology residency programs
to continue to seek out a diverse patient population for trainees
to care for and learn from. We hope that this curriculum may
serve as a model for other institutions to begin improving skin
of color education.

11.

Julia Mhlaba MD
E-mail:................……...................................... julia.mhlaba@nm.org

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5766

July 2021

790

Volume 20 • Issue 7

Copyright © 2021

BRIEF COMMUNICATION
SPECIAL TOPIC

Journal of Drugs in Dermatology
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INTRODUCTION

S

unscreen use in skin of color is a topic that continues
to require in-depth discussion and dialogue around
its practices. In the context of popular culture and
media, people of color are often not portrayed in mainstream
sunscreen advocacy narratives. Marketing efforts have
traditionally focused on the Eurocentric health concerns of
fairer skinned individuals. In national marketing campaigns,
important sunscreen concerns for communities of color, such
as pigmentary disorders, often take the backseat to the skin
cancer concerns more prevalent in fair skinned populations.
Without proper representation as consumers, this leaves
diverse communities to rely on the expertise of trained
healthcare professionals to not only inform them of sunscreen’s
photoprotective benefits but to provide insight on products
appropriate for their specific skin needs.

popularity due to their “invisible” properties that make for
desirable application in patients of color. Recent data,
however, questioning the safety of chemical sunscreens
have sparked public concern. In a clinical trial conducted to
analyze the impact of active ingredients in chemical sunscreen
application on healthy individuals, increased plasma
concentrations were found that surpassed Federal Drug
Administration (FDA) safety threshold regulations.6 The
physiological impact of these findings are still under
investigation, and their long-term implications are unknown.
The absorptive properties of chemical sunscreens may also
contain allergens that can potentially aggravate patients with
sensitive skin. In light of these findings, sunscreens with
mineral based sunscreens such as titanium dioxide and zinc
oxide that provide broad-spectrum UV protection, limited
skin penetration, and compatibility with sensitive skin may
be preferable.3 While demonstrably safer, these physical
blockers may not be as visually appealing for patients of darker
Fitzpatrick types due to the potential for white cast formation,
which further highlights the need for dermatologists to carefully
select the proper products for patients of color.
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When exploring the benefits of photoprotection in diverse
populations, it is noteworthy to state that hyperpigmentation
is one of the most common concerns for ethnic patients,1 and
post-inflammatory hyperpigmentation impacts self-esteem
and quality of life.2 Adverse effects of ultraviolet (UV) light
exposure in communities of color range from but are not
limited to exacerbation of post inflammatory hyperpigmentation
(PIH), visible photoaging, and worsening melasma in addition
to keratinocyte carcinomas.3 Melasma, in particular, is
worsened by visible light, and a 2015 study demonstrated
that tinted formulas containing iron oxide was particularly
effective in preventing melasma relapse.4 Even in the absence
of a pigmentary disorder, Dumbuya et al found that iron
oxide formulations were more effective in preventing visible
light-induced pigmentation compared to non-tinted mineral
sunscreens with sun protection factor (SPF) 50 in skin of
color patients.5 Thus, iron oxide-containing, tinted sunscreen,
products may play a larger role in the future for darker skinned
individuals. Alexis et al placed PIH in the top five of all diagnoses
for African Americans, further highlighting the importance of
regular sunscreen use to limit the progression of PIH.1
Compounds found in chemical sunscreen such as
avobenzone, oxybenzone, and octocrylene, have garnered

To further complicate the issue of sunscreen availability, one
study demonstrated that sunscreen products were twice
as prevalent in non-Hispanic White Chicago neighborhoods
compared to Hispanic neighborhoods, and there was a
larger selection of product in the non-Hispanic White locations.7
Thus, people of color may not have access to the diverse array
of sunscreen options that may be found in more upscale
suburban communities.
With the growing diversity of sunscreen products on the
market, are we as dermatologists appropriately educating
our diverse patients not just on the need for sunscreen, but
also regarding the preferred types of sunscreen for patients
of color? Providers should be familiar with sunscreen brands
that provide broad spectrum coverage but also accommodate
the needs of darker complexions by not leaving an unwanted
white cast. Simply telling your patients of color to run to the
nearby drug store and pick up sunscreen will not suffice in this
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population. Dermatologists should familiarize themselves with
other factors that complicate sunscreen selection such as oily
skin, which may play a factor in patients of color.
Clinicians unfamiliar with sunscreen products can encourage
their patients to look for brands that utilize mineral based and
reference “for all complexions” or “skin types” on the label.
However, a carefully curated list would be most beneficial for
patients. When constructing this list, take into consideration the
protective effects iron oxide has on specific concerns for PIH and
melasma exacerbation. Iron-oxide sunscreens are often tinted,
which is a useful tip that clinicians can share with their patients.
A blanket statement on the importance of sunscreen without
further inquiry into patient concerns regarding dyspigmentation,
skin cancer, and photoaging would be a disservice to this skin
of color patient population. Understanding nuances that make
sunscreen use appealing and beneficial in diverse patients is
the level of expertise people of color seek to encounter when
visiting a board-certified dermatologist.

P. Adotama, Z. Mohammodu, K. Lo Sicco

focused articles, there is currently no specific literary review
or database that compiles sunscreen options available for
people of color. Stronger efforts toward increasing the diversity
of sunscreen products in minority neighborhoods, raising
awareness regarding the need for sunscreen for patients of
color not solely for skin cancer prevention but also for certain
pigmentary disorders and hyperpigmentation purposes, and
closing the knowledge gaps of dermatologists regarding the
many types of sunscreens and the appropriate indications
for their use in this community are initial steps necessary to
move towards inclusion. We must rely on dermatologists to
be allies in spaces where the needs of diverse populations go
unnoticed. Healthcare providers, sunscreen manufacturers,
and regulatory government entities must each play a role in
ensuring that people of color feel a part of photoprotective
efforts and can find products that are essential to their health
and overall wellbeing.
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This responsibility does not fall on dermatologists alone.
Finding sunscreen brands that meet demands of darker complexions on the market can be very frustrating for patients and
physicians alike. It is unacceptable for there to be so few options for people of color to choose from when there is so much
product availability and variation for the majority. Dermatology
governing bodies and individual dermatologists should leverage relationships with the FDA and sunscreen manufacturers to
call to action development of products that satisfy the needs of
ethnic groups who remain often overlooked and left out of the
conversation. While some sunscreen companies are beginning
to engage patients with skin of color through marketing, more
companies need to follow suit.
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Sunscreen manufacturers must become more transparent
in their labeling of products. The overwhelming number of
products found in drug stores and online boutiques should
enforce labeling that clearly states a sunscreen can be used
“for all complexions”. We must call on the action of the
FDA to ensure that sunscreen companies are not just stating
they are “inclusive,” but are actually effective and visually
desirable for all skin types. This may require the FDA to
expand recommendations for testing populations and hold
clinical trials that are influenced by the criticisms and opinions
of darker Fitzpatrick-typed participants. This use of inclusive
labeling will not only ensure people of color are aware of the
preferred sunscreens for their skin type but will provide a
simplified consumer experience when purchasing these products
in stores.
Sunscreen use in skin of color is a multi-faceted issue that
requires the active attention and participation of all healthcare
stakeholders. Apart from popular magazines and celebrity
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INTRODUCTION

M

ultiple practices across the country transitioned
to using remote teledermatology amidst physical
distancing requirements during the COVID-19
pandemic. Teledermatology, a technological advancement in
remote medical care that predates the pandemic by several
decades, has previously been studied for its ability to evaluate
numerous skin conditions. Its efficacy has been well-reviewed
for multiple chronic skin conditions. However, its use in skin
cancer needs to be further evaluated. Here, we identify gaps in
research on the use of teledermatology in the management of
skin cancer.
Perhaps the most immediate area in skin cancer management
where face-to-face contact can be reduced is in skin cancer
surveillance. For this indication, multiple studies have evaluated
the efficacy of examining suspicious lesions remotely. A
recent review by Chuchu et al evaluated studies that were
assessing skin cancer diagnosis with teledermatology alone,
or in comparison to face-to-face dermatology. Four of these
studies evaluated the efficacy of teledermatology in diagnosing
any skin cancer, including a total of 717 lesions. Summary
sensitivity was 94.9% and summary specificity was 84.3% for
these studies.1

melanocytic lesions, where images can be evaluated remotely.
A relatively recent example of one of these strategies is optical
coherence tomography (OCT). OCT is a non-invasive imaging
technique that uses low-power infrared light to provide realtime images of the areas beneath the surface of the skin. The
use of OCT was also deemed a strong equivalent to standard
excisional biopsy in diagnosing basal cell cancers (BCC).3
Reddy et al evaluated 31 studies exploring the use of OCT in
diagnosing BCC, where sensitivities and specificities were
listed as 89.3% and 60.3%, respectively.
Another diagnostic technique is reflectance confocal
microscopy (RCM). Similar to optical coherence tomography,
RCM is a non-invasive imaging technique that allows for
visualization of the layers of the skin. RCM utilizes the
reflectance of light from structures within the skin that provide
contrast, such as melanin. RCM is currently being evaluated as
a means of diagnosing melanomas and basal cell carcinomas.
In a recent demonstration of remote diagnostic capabilities, a
case reported by Rubinstein et al describes a situation where
a BCC was diagnosed remotely using confocal microscopy.4 In
this case, reflectance confocal microscopy was read remotely
over a commercial WebEx screen share, and a diagnosis of
nodular BCC was made allowing the patient to avoid an inperson biopsy. Further investigation into these technologies
may prove beneficial in allowing dermatologists to evaluate
and diagnose skin cancers, removing an additional face-to-face
encounter with patients.
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Teledermatology has improved with the integration of
dermoscopy. Recent studies have also shown that the addition
of cameras to smartphones or mobile devices capable of
taking dermoscopic quality images, known as teledermoscopy,
can increase the accuracy of teledermatology with respect to
diagnosing melanocytic lesions. In this technology, mobile
devices or cameras are fixed with attachable magnifying
devices and a secure web-based platform that allows for safe
image transfer to providers.
While preliminary identification of a malignant melanocytic
lesion can be done remotely, a biopsy is still necessary for
definitive diagnosis. In-person appointments are almost always
required for biopsies of suspicious lesions.2 However, research
into technologies that can diagnose skin cancers non-invasively
reflects an intriguing area of research in teledermatology. These
strategies may provide alternative solutions for diagnosing

Teledermatology was originally created with the intention of
improving access to patients, expanding the demographic
pool evaluated by dermatologists. Therefore teledermatology,
and more specifically, teledermoscopy, should be advanced
cautiously, so as not to improve the efficiency of medical
practices at the expense of patients with skin of color. Skin
cancers in patients with skin of color are more likely to
present at later stages, in atypical locations, and have worse
outcomes. It is essential for dermatologists to be aware of
this when evaluating skin cancer remotely. Recent studies
have also found that digital resources present less diseases in
patients with skin of color,5 calling on educational resources
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to comprehensively illustrate pathology across all skin tones.
Further studies evaluating the efficacy of teledermatology in
evaluating skin diseases and skin cancers in patients with skin
of color are needed.
While the immediate implementation of teledermatology served
the function of protecting providers and patients during the
COVID-19 pandemic, it may also serve to help practitioners and
patients facing logistical barriers in face-to-face appointments
in the years following the pandemic. Further research needs
to be performed in the areas of surveillance and diagnostics,
and studies should assess how effective these methods are in
evaluating different skins of color, so our knowledge regarding
the remote evaluation of skin cancer applies to all patients.
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ABSTRACT
Background: Recently, there have been calls to improve diversity among the dermatology workforce, with emphasis placed on the
resident selection process and trainee pipeline. However, there is limited data on the perspectives of dermatology applicants, especially
among UIM trainees, and the support that they need and want to successfully apply in dermatology.
Methods: To assess trainee perspectives, we disseminated a survey to medical students, interns (matched into dermatology), and
dermatology residents asking how dermatology residency programs can best support trainees through the dermatology application
process. We developed a codebook drawing upon grounded theory methodology, and consensus coded all qualitative responses.
Results: We received 224 qualitative responses from underrepresented in medicine (UIM) (65, 29.0%) and non-UIM trainees (159,
70.9%). UIM trainees were more likely to mention diversity and inclusion initiatives (46.2% vs 3.8%, P<0.001), transparency in program
information (40.0% vs 24.5%, P=0.021), holistic review (30.8% vs 6.3%, P<0.001), UIM student outreach/pipeline programs (23.1% vs
0.6%, P<0.001), and mentorship (21.5% vs 8.2%, P=0.009).
Conclusion: Improving programmatic efforts to address unique challenges UIM trainees face when applying into dermatology is
instrumental to mitigating barriers. We highlight opportunities for dermatology residency programs to create a more fair and equitable
dermatology application process and support a more diverse pipeline of future dermatologists.
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INTRODUCTION

T

o promote health for all members of society, medical
institutions must play an active role in breaking down
structural racism in medical education, scientific
research, and workforce representation. Dermatology is
one of the least diverse specialties, and some suggest lack
of exposure to the specialty begins early in medical school.1
Underrepresented minority trainees face additional barriers
in pursuing a career in dermatology, including lack of
existing diversity, socioeconomic factors, perceived negative
perceptions by residency programs, and lack of mentors
with similar backgrounds.2 To address the lack of diversity in
our workforce, calls to action have endorsed evidence-based

methods to improve the residency selection process and
recruitment of UIM trainees to the field of dermatology.1
However, there is limited data assessing trainee perspectives
and needs throughout this process, representing an untapped
area for improvement.3
In July 2020, a survey was administered to medical students,
interns (matched in dermatology), and dermatology residents
through the Dermatology Interest Group Association and
Dermatology-in-Review listservs in the United States.
Participants were asked to respond to the open-ended question:
“How can residency programs better support trainees through
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TABLE 1.
Qualitative Analysis of Themes from Trainee Responses on How Residency Programs Can Better Support Trainees in the Application Process
Theme

Examples of Encapsulated Topics

Example Responses

Application/
Interview logistics

Provide interview dates and formats, improve coordination
between residency programs for application deadlines and
interviews dates, propose limits to number of applications
and/or interviews

“If [it was] possible to have a central website with program
interview dates, interview notification dates, and program
information that is standardized across the various
residency programs.” b

USMLE scores

Provide transparency about USMLE score cutoffs within
selection criteria

“Please provide transparency in terms of cutoffs for board
scores vs holistic review. This would help us not apply to 100
schools if we know what different programs value” a

Diversity and inclusion

Increase racial/ethnic and LGBTQ representation among
faculty/ trainees, incentivize diversity and inclusion work,
provide implicit bias training, increase skin of color and
LGBTQ curricular content, publicize diversity and inclusion
initiatives to applicants

“Provide scholarships, retain UIM faculty members, offer skin
of color curriculum, provide residents the opportunity to attend
the Skin of Color Annual Symposium, pipeline programs for
medical students, mentorship programs.” b

Financial considerations

Subsidize interview and other application-related costs,
consider unnecessary costs incurred due to lack of
transparency in selection criteria

“Make the application process less expensive. Maybe limit how
many programs each person can apply to (probably helpful for
both the program and the applicant)” a

Holistic review

Value distance traveled and take into account life
experiences within the selection process

“[Consider] community work, languages spoken, critically
review personal statements, applicant's background ie, from
rural and/or minority community” b

Mentorship

Mentor trainees through the application process,
particularly UIM trainees and those without home
programs, connect resident mentors with dermatology
interest groups

“Med students really interested in dermatology can be
consulted by/paired with derm faculty/residents early on in
[the first-year of medical school]” b

Residency selection
criteria

Increase transparency on residency selection criteria
including research, extracurriculars, advanced degrees
(MPH, PhD, etc), impact of away rotations, geographic bias

“Transparency regarding data as to who matches in their
program would be helpful…if a residency traditionally takes 2
internal residents and the rest of the spots are filled with those
who have rotated in their program.” b

Program information

Provide program-specific information including call/
didactic/elective schedule, availability of specialty clinics,
and information about current residents and faculty; update
program websites and host virtual open house sessions to
convey program-specific information to applicants

“Ensure the residency website is up to date... this will improve
transparency and also minimize the number of emails/calls to
program coordinators.” b

Program-trainee
communication

Be transparent about pre and post-interview
communication, provide opportunity to speak with current
residents and faculty

“Greatly appreciate transparency re: expectations for pre and
post interview communication as well” a

UIM student pipeline

Recruit UIM faculty members to mentor trainees, appoint
a diversity and inclusion faculty contact, initiate targeted
recruiting efforts for UIM students early in medical training

“We need to improve diversity, inclusion, and equity in
our institutions, medicine, and dermatology at every level.
Dermatology pipeline programs and mentorship opportunities
for URMs will have [a] more lasting impact on the
application process.” a
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arepresentative quotes from non-UIM respondent
b
representative quotes from UIM respondent

the application process?” We drew on grounded theory to
design a consensus codebook of emergent themes. Two
independent reviewers then utilized the codebook to code
individual responses (initial Cohen’s kappa = 0.85). Discordant
codes were discussed to consensus. Statistical analyses
were completed using SASv9.4 (SAS Institute). The Stanford
Institutional Review Board deemed this study exempt.
We received 224 total responses from 65 and 159 trainees selfidentifying as UIM and non-UIM, respectively. Respondents
attended 90 medical schools, representing 63% of fully
accredited Liaison Committee on Medical Education (LCME)
medical schools. There were no significant differences among
medical student, intern, and resident responses, so responses
were collated into a general trainee group. Descriptions and
examples of key themes are given in Table 1. The top three

themes for UIM trainees were residency selection criteria
(33, 50.8%), diversity and inclusion (30, 46.2%), and program
information (26, 40.0%). The top three themes for non-UIM
trainees were residency selection criteria (79, 49.7%), United
States Medical Licensing Exam (USMLE) scores (47, 30%), and
application/interview logistics (47, 30%). Compared to non-UIM
trainees, a significantly greater proportion of UIM trainees
mentioned diversity and inclusion (46.2% vs 3.8%, P<0.001),
program information (40.0% vs 24.5%, P=0.021), holistic review
(30.8% vs 6.3%, P<0.001), UIM student outreach/pipeline
programs (23.1% vs 0.6%, P<0.001), and mentorship (21.5% vs
8.2%, P=0.009) (Table 2).
UIM and non-UIM trainees believe increased transparency
about interview selection criteria and application/interview
day logistics would improve the application process. Several
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TABLE 2.
Frequency of Themes Mentioned by UIM and Non-UIM Trainees
UIM Trainees (n=65)

Non-UIM Trainees (n=159)

Frequency (n, %)

Frequency (n, %)

Application/Interview Logistics

25 (38.5)

47 (30.0)

Theme

a

P-valuea
0.195

USMLE scores

23 (35.4)

47 (30.0)

0.393

Diversity and inclusion

30 (46.2)

6 (3.8)

<0.001*

Holistic review

20 (30.8)

10 (6.3)

<0.001*

Mentorship

14 (21.5)

13 (8.2)

0.009*

Monetary costs

11 (16.9)

16 (10.0)

0.152

Non-USMLE score selection criteria

33 (50.8)

79 (49.7)

0.883

Program information

26 (40.0)

39 (24.5)

0.021*

Program-trainee communication

16 (24.6)

26 (16.4)

0.150

UIM student outreach/pipeline

15 (23.1)

1 (0.6)

<0.001*

Chi-square. *Statistically significant at P<.05 level.

responses mentioned coordination of interview dates, which
was implemented by some dermatology programs during the
2020-2021 application cycle. Further, UIM trainees’ appeals
for greater emphasis on diversity and inclusion, UIM student
outreach/pipeline programs, holistic review, and mentorship
are in line with calls for shifting priorities in resident selection,
including prioritization of non-academic competencies and
cultivation of mentoring relationships.1 Students from medical
schools without home dermatology programs may also benefit
from additional mentorship opportunities, pipeline programing,
and readily accessible program specific information. Our
results provide firsthand insight into the unique challenges UIM
students face in applying to dermatology residency.

DISCLOSURES
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program director at Tufts University.
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Programmatic efforts such as improving transparency
throughout the application process,4 increasing the
completeness and diversity of curricular content, incentivizing
diversity and inclusion scholarship, and providing implicit
bias and anti-racism training may help mitigate some of
these challenges.5 Beginning in medical school, dermatology
coursework should be inclusive of skin of color curricular and
photographic content, including full-spectrum representation
of dermatoses across skin tones. Additionally, departments
should advertise existing resources for UIM students and
openly publish information on diversity initiatives and faculty
member designees who can serve as points of contact.
Underrepresented minority and low-income students are
more likely to cite socioeconomic barriers, such as lack of
loan forgiveness, as deterrents to applying for dermatology
residency.2 Increasing resources and support for UIM students
is particularly important in light of dermatology being one of the
least diverse specialties in medicine.1 Study limitations include
potential response bias, incomplete representation of all UIM
trainees, and difficulty capturing wide-ranging responses
with standardized themes. Nevertheless, our results highlight
opportunities for dermatology residency programs to create a
more fair and equitable application process and support a more
diverse pipeline of future dermatologists.
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Skin of Color Representation in Commonly Utilized
Medical Student Dermatology Resources
Venkata Anisha Guda BS,a So Yeon Paek MDb,c
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b
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c
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INTRODUCTION

F

ifty percent of the United States (US) population will be
comprised of skin of color by 2050.1 Accordingly, medical
professionals must improve detection of dermatologic
conditions in skin of color patients. A 2015 study found that
medical students detected melanoma in only 15.9% of African
American patients.2 Yet, only 22–32% of images in dermatology
textbooks were of skin of color,3,4 and this underrepresentation
extended to USMLE preparatory resources.5 Our study aimed
to evaluate the use of skin of color images in two dermatology
resources frequently referenced by medical students.
Images from the American Academy of Dermatology (AAD)
Basic Dermatology 4-week Curriculum (34 modules) and
Lookingbill and Marks’ Principles of Dermatology, 6th edition
(24 chapters) were collected. Images were reviewed and rated
by the Fitzpatrick skin phenotype scale, as it is the gold standard
for classifying skin types.5 Ratings of Fitzpatrick type I–III were
classified as “not skin of color” while types IV–VI were classified
as “skin of color”. Duplicate images were not included.

of skin of color. This is likely because conditions such as vitiligo
are well visualized in skin of color patients.4
Our findings indicate underrepresentation of skin of color
images in two dermatology resources commonly utilized by
medical students. The dearth of images in multiple resources
makes it difficult for medical students to gain comfort with
treating patients of skin of color and may contribute to implicit
bias and stereotyping. Moreover, a recently published article
mentioned that there is a paucity of skin of color images
in publications of COVID-19 skin manifestations, although
COVID-19 disproportionately affects minority groups.6 This form
of underrepresentation continues to the present day. Based on
our findings, it is imperative that dermatologists work with
the AAD, residency programs, medical schools, and textbook
publishers to expand the skin of color curriculum earlier in
medical training. Increased skin of color representation in
medical resources can help future health care professionals
provide better care for these patients.
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Analysis yielded 824 images from the AAD Basic Dermatology
Curriculum and 438 images from the Lookingbill and
Marks’ Principles of Dermatology totaling 1,262 images. Ten
duplicate images were excluded. 22.6% of images from the
AAD Curriculum and 18.5% from Lookingbill and Marks were
rated as skin of color. Top skin of color modules in the AAD
Curriculum were Blotches: Dark Rashes (73.2%), Blotches:
Light Rashes (61.4%), Pediatric Fungal Infections (50.7%), and
Drug Reactions (40.3%). Dermatologic Therapies, Basal Cell
Carcinoma, The Red Leg, Contact Dermatitis, Infestation and
Bites, Urticaria, and Dermatoses in Pregnancy had the least
number of skin of color images (0.0%). Top chapters with skin of
color images in Lookingbill and Marks were Chapter 13: White
Spots (60.4%), Chapter 2: Structure and Function of the Skin
(36.2%), Chapter 19: Ulcers (33.5%), and Chapter 23: Skin Signs
of Systemic Disease (27.3%). Chapter 4: Dermatologic Therapy
and Procedures and Chapter 10: Vesicles and Bullae both had
the least number of skin of color images (0.0%). In total, 259
(20.5%) images were of skin of color and 1,003 (79.5%) images
were not of skin of color. The Blotches: Dark and Light Rashes
from the AAD Modules and White Spots chapter from the
Lookingbill and Marks Textbook had the highest representation
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Delayed Onset of Alcohol-Induced Flushing
Following Chronic Topical Tacrolimus Application
Elisabeth A. George BA,a Cathy M. Massoud MDb
Warren Alpert Medical School of Brown University, Providence, RI
Department of Dermatology, Rhode Island Hospital and Warren Alpert Medical School of Brown University, Providence, RI
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INTRODUCTION

A

48-year-old white woman presented with a twelvemonth history of intermittent pruritic pink facial papules
and two months of alcohol-induced circumscribed
centrofacial flushing. She reported applying tacrolimus 0.03%
ointment nightly to the pruritic pink papules for the preceding
six months. Topical tacrolimus initially reduced her redness
and pruritus; however, after a few months of therapy, the
papules became resistant to treatment. She then developed a
transient, strikingly well-demarcated centrofacial bright pink
patch involving the perinasal region superiorly with inferior
extension to the mental chin, within two minutes of alcohol
consumption. Concurrent cutaneous irritation was noted during
these episodes, without pruritus, oropharyngeal swelling, or
periorbital edema. Within thirty minutes, even with continued
imbibition, her facial flushing spontaneously resolved without
sequelae. Alcohol-induced circumscribed flushing consistently
recurred with imbibition initiation, regardless of the type or
quantity of alcohol consumed. She denied any history of prior
similar episodes.

and without atopic comorbidities.1 In an open-label trial, alcohol
intolerance occurred in nearly 4% of patients using tacrolimus
0.03% ointment and in nearly 7% of patients using the 0.1%
formula to manage atopic dermatitis.2 The pathogenesis of this
reaction is largely unknown. Proposed mechanisms theorize
that aldehyde dehydrogenase inhibition localized to the topical
tacrolimus application site may result in elevated acetaldehyde
levels and subsequent vasodilation.3 In murine studies, topical
tacrolimus induces a capsaicin-like reaction in the skin, leading
to the release of neuropeptides, such as substance P.4 Ingestion of
ethanol may further increase neuropeptide release, potentiating
capsaicin’s effects. Alcohol-induced cutaneous flushing in
the setting of topical tacrolimus demonstrates chronological
variability. Time to initial manifestation ranges from less than
one week to three months after topical tacrolimus application,
and resolution has been reported within two to four weeks
after tacrolimus cessation.1,3,5,6 In contrast, our patient tolerated
topical tacrolimus therapy and ethanol consumption for four
months before ethanol-induced facial flushing developed;
resolution occurred within four days of cessation.

Do Not Copy
Penalties Apply

Her past medical history was significant for childhood atopic
dermatitis. She denied recent medication changes and reported a
stable daily regimen of gentle fragrance-free cosmetic products.
Systemic medications included ethinyl estradiol/norethindrone
oral contraceptive and lisinopril. Physical examination revealed
subtle diffuse telangiectases and erythematous pink patches on
the malar cheeks, forehead, and chin. Thin pink papules were
scattered around the lateral nares with extension to the medial
malar cheeks.
The diagnosis of erythematotelangiectatic rosacea with a mild
inflammatory component was rendered. Metronidazole 1%
cream was initiated, and tacrolimus ointment was discontinued.
Four days after tacrolimus cessation, the patient reported alcohol
consumption with no subsequent circumscribed flushing. Due
to reported cutaneous irritation with topical metronidazole
application, she was transitioned to oral doxycycline 100 mg
daily and over-the-counter azelaic acid 10% cream. One month
after tacrolimus cessation, the patient reported no recurrence of
alcohol associated circumscribed perioral flushing.
Topical tacrolimus may interact with alcohol producing a
cutaneous reaction that mimics alcohol allergy in patients with

Rosacea is a common condition that peaks in incidence during
the third and fourth decades of life. Various topical and oral
medications may effectively treat papules and pustules, yet
other symptoms of rosacea, including erythema and flushing are
often more resistant to standard therapies. Topical tacrolimus
should be used with caution in patients with rosacea. In an
open-label trial of 24 patients with erythematotelangiectatic
or papulopustular rosacea, 12 weeks of tacrolimus topical
monotherapy significantly improved erythema; however, the
authors suggested that skin irritation, pruritus, and flushing
occurred more frequently in patients with rosacea.7 In a small
case series, topical tacrolimus successfully treated perioral
dermatitis and steroid-induced rosacea in three patients.8 In
another report, topical tacrolimus initially improved papular
rosacea in three patients, followed by an abrupt pustular
rosaceiform flare within two to three weeks.9
Alcohol intolerance associated with topical tacrolimus
appears to be self-limited following tacrolimus cessation.
However, flushing induced by topical tacrolimus may pose an
unnecessary additional burden for patients with rosacea, who
are already predisposed to vasoactive instability.9 Providers
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should inform patients who consume ethanol of this potential
reaction before starting tacrolimus therapy. Future studies are
needed to determine whether this adverse effect occurs more
frequently in patients with rosacea.
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Cost Trends of Hydroquinone and Other Dyschromia
Treatments in the United States
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INTRODUCTION

S

kin dyspigmentation is a common dermatologic concern,
particularly in patients with skin of color.1 Hydroquinone
is often used as a first-line therapy for dyschromia, and is
approved for treatment of melasma, chloasma, freckles, senile
lentigines, and hyperpigmentation.2 Hydroquinone 4% cream
is available only by prescription in the United States (US).
Hydroquinone formulations with concentrations less than 4%
were previously available over-the-counter (OTC), however
sales were prohibited by the US Food and Drug Administration
(FDA) as of September 25, 2020. Per the Coronavirus Aid, Relief,
and Economic Security (CARES) Act and Over-the-Counter
Drug Monograph Reform, hydroquinone is now recognized as
Category II or not generally recognized as safe and effective.3,4
Given the high prevalence of dyschromia in the US population,
our objectives were to investigate the cost trends of prescription
hydroquinone, as well as other second-line alternatives for
dyschromia, to evaluate affordability for patients.

METHODS
National Average Drug Acquisition Cost (NADAC) data from
the Centers for Medicare & Medicaid Services from November
21, 2013 to October 21, 2020 were analyzed for this study. The
costs of hydroquinone 4% cream, tretinoin 0.025% cream, and
azelaic acid 15% gel per gram (g) and tranexamic acid per 650 g
tablet were calculated. Costs were adjusted for inflation to 2020
dollars by the Consumer Price Index for All Urban Consumers
(CPI-AUCSL) to allow for comparisons.

RESULTS
The cost of topical 4% hydroquinone was $1.01/g in October 2020,
as compared to an inflation-adjusted cost of $2.97/g in 2013,
representing an annual cost decrease of 14.5%. Comparatively,
costs of topical azelaic acid 15% gel, tretinoin 0.025% cream,
and oral tranexamic acid were $2.24/g, $2.39/g, and $2.29/650
g tablet, respectively, in October 2020 (Figure 1). The costs of
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FIGURE 1. Trends in the per-unit costs of medications for treatments for dyschromia from November 21, 2013 to October 21, 2020. All costs are
adjusted to 2020 dollars using the Consumer Price Index (CPI). One unit of azelaic 15% gel, tretinoin 0.025% cream, and hydroquinone 4% cream
was 1 gram (g). One unit of tranexamic acid was a 650 mg tablet.
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The elimination of OTC sales of topical hydroquinone removes
the most accessible treatment option for dyschromia patients,
many of whom are not managed by prescription therapies. With
decreased market competition from a lack of OTC alternatives
moving forward, costs of dyschromia treatments should
continue to be monitored to ensure that patients have affordable
options to manage this often difficult-to-treat condition.
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submitted by retail pharmacies. Prescription tranexamic acid is
not available in the US at doses used to treat dyschromia. For
many patients for whom treatment of dyschromia is not covered
by their insurance, out-of-pocket costs can be prohibitive.
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Overall, hydroquinone costs have decreased substantially over
the past 7 years. Downward cost trends were also observed
for off-label dyschromia therapies. Nevertheless, prescriptionstrength hydroquinone is the most effective treatment
for melasma, comparable to triple combination cream
(hydroquinone, tretinoin, and corticosteroid), and has remained
the most affordable prescription treatment option.5
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topical azelaic acid and oral tranexamic acid decreased at annual
rates of 33.6% and 7.6%, respectively. The cost of tretinoin cream
increased significantly from $0.70/g in 2013 to $4.14/g in 2014,
and then decreased gradually at a rate of 8.5% annually.
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INTRODUCTION

T

he use of Janus kinase inhibitors (JAKi) in the time
of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) has become a topic of interest for many
clinicians and researchers.1,2 In recent studies, JAKi has been
shown to have rates of infectious events that are only mildly
increased compared to placebo. Similarly, there is no reported
risk of pulmonary toxicity in JAKi-treated patients compared to
placebo-treated patients.1 Though data regarding the possible
use of JAKi in COVID 19 patients is growing, clarification of the
risks associated with JAKi therapy is critical. Baricitinib and
upadacitinib have promising preclinical safety data, and may be
therapeutically beneficial in COVID-19 patients with underlying
skin disease, potentially reducing cytokine storm seen in severe
cases.1,2 The safety potential of abrocitinib, an investigational
JAKi, however, has not been addressed.

toward baseline after maximum treatment and no reports of
bleeding disorders were identified.3,7 The incidence of herpes
simplex reactivation (herpangina, eczema herpeticum) was
slightly increased in patients treated with 100 mg abrocitinib,
but the conditions resolved without any complications.3,7

JAK1 and several important cytokine signaling pathways—
interleukin (IL)-4, IL-13, IL-31, and interferon —that are known
to have an important role in the pathophysiology of AD.3
Like other JAK inhibitors, abrocitinib blocks the activity of
IL-6, a cytokine thought to play a central role in SARS-CoV-2
associated cytokine release syndrome (CRS), in addition to
other pathogenic cytokines.2 Disease severity in patients with
symptoms of CRS correlates with serum cytokine levels, as
mean IL-6 concentrations are 2.9 times higher in patients
with severe disease and predictive of respiratory failure.5
One potentially important characteristic of abrocitinib is its
EPO sparing effect, as recent evidence has supported the use
of human recombinant EPO for ameliorating the course and
outcome of seriously ill COVID-19 patients.5,6

Squibb, Celgene, Dermavant, Dermira, Dr. Reddy’s Laboratories,
Eli Lilly, Janssen, LEO Pharma, Novartis, Regeneron, Sanofi
Genzyme, Sun Pharmaceutical, UCB, and Valeant Pharmaceuticals
North America LLC. Ms. Uppal, Mr. Kearns, and Ms. Chat have no
conflicts of interest to declare.

While there is insufficient evidence to recommend that JAK
inhibitors be continued in all patients acutely infected with
SARS-CoV-2, there is encouraging preclinical data that supports
continuing abroctinib treatment in these patients. Nonetheless,
as clinicians we must remain informed of the risks of treatments
and be prepared to carefully evaluate patients reporting any
adverse effects.
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Abrocitinib is an oral small molecule that selectively
inhibits

In phase II and phase III trials for patients with atopic
dermatitis (AD), abrocitinib has had good safety results. The
most frequently reported adverse events in patients were
nausea, headache and nasopharyngitis. However, there was
no significant difference in the incidence of nasopharyngitis
in patients treated with 200 mg abrocitinib verus placebo.3,7
Elevated creatine phosphokinase levels were identified without
evidence of clinical disease. No significant clinical changes in
hemoglobin level and neutrophil or lymphocyte counts were
observed, consistent with selective inhibition of JAK1 vs JAK2.7
Thrombocytopenia, however, was reported in patients treated
with 200 mg abrocitinib, but platelet values trended upward
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ABSTRACT
Evaluation of alopecia often includes laboratory testing for ferritin, thyroid stimulating hormone, vitamin D, and zinc as previous studies
have found associations between non-scarring alopecia and vitamin deficiencies. These studies are limited by small sample sizes,
and subsequent analyses showed conflicting results. This study aims to explore laboratory abnormalities in non-scarring alopecia and
examine whether supplementation is associated with increased hair growth. A total of 131 patients completed at least two visits by
a hair specialist at NYU’s Faculty Group Practice. They had quantitative hair measurements taken at each visit and laboratory tests
performed at the first visit. There were 20 (15.3%) patients with abnormal lab results. The most common vitamin deficiency was
ferritin (6.5%). Forty-two (32%) patients received supplementations that specifically addressed their vitamin or hormone deficiency.
Multivariate regression analysis showed that supplementation did not significantly impact hair density or diameter (P=0.73; P=0.96,
respectively). Baseline hair density and diameter were positively associated with change in hair density and diameter, respectively
(standardized coefficient [β] 0.57, P<0.01; β 0.61, P<0.01). The number of prescribed oral medications was negatively associated with
change in hair diameter (β -6.60, P=0.04). Limitations of this study include the single-center, retrospective design and the short followup interval. However, our findings suggest that vitamin supplementation may not lead to improved outcomes in non-scarring alopecia,
thus limiting the utility of laboratory testing. Additional large-scale prospective studies are needed to improve our management of
alopecia.

Do Not Copy
Penalties Apply

J Drugs Dermatol. 2021;20(7):807-809. doi:10.36849/JDD.5886

INTRODUCTION

N

on-scarring alopecia is the most common presentation
regarding hair loss. Evaluation of alopecia often
includes laboratory testing for ferritin, thyroid
stimulating hormone (TSH), vitamin D, and zinc, as previous
studies found associations between non-scarring alopecia and
vitamin deficiencies.1,2 However, many of these studies included
small sample sizes, and subsequent analyses have shown
conflicting results.2 To our knowledge, no large-scale study has
evaluated whether vitamin or mineral supplementation leads to
improved hair outcomes. This study aims to explore laboratory
abnormalities in non-scarring alopecia and examine whether
supplementation is associated with increased hair growth.
We performed a retrospective analysis of patients with nonscarring alopecia diagnoses seen at NYU Faculty Group
Practice (FGP) by an alopecia specialist between January 1,
2008 – September 1, 2018. Patients completed at least two visits,

had quantitative hair measurements (density in hairs/cm2 and
diameter in microns) at each visit, and laboratory tests at the
first visit. All quantitative hair measurements were performed
by the same alopecia specialist. Each measurement was taken
12cm from the glabella. Abnormal results were defined as lab
values below NYU’s outpatient laboratory normal reference
range. We performed a multivariate linear regression to
evaluate the effects of various factors on hair growth. Statistical
analysis was performed using R.
A total of 131 patients met the inclusion criteria (Table 1). Most
participants were female (91.6%) and the mean age was 47.4
years. The most common diagnosis was androgenetic alopecia
(43.5%), followed by androgenetic alopecia with telogen
effluvium (37.4%), and telogen effluvium (14.5%). Most patients
(85.1%) used topical minoxidil as treatment for their alopecia.
The median number of oral medications prescribed at the first
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TABLE 1.
Participant Characteristics and Outcomes
Population
(N=131)

Characteristic
Female sex, n. (%)

120 (91.6)

Age, y
Mean ± SD

47.5 ± 17.3

Median (range)

49 (18 – 76)

Length of follow-up in days, mean ± SD

131.6 ± 32.3

Diagnosis at initial visit, n. (%)
Androgenetic alopecia

57 (43.5)

Androgenetic alopecia + telogen effluvium

49 (37.4)

Telogen effluvium

19 (14.5)

Androgenetic alopecia + lichen planopilaris

3 (2.3)

Androgenetic alopecia + frontal fibrosing alopecia

1 (0.8)

Alopecia areata

1 (0.8)

Alopecia areata + androgenetic alopecia + telogen
effluvium

1 (0.8)

Participants with abnormal lab results, n. (%)a

20 (15.3)

TSH

3/97 (3.1)

Vitamin D

7/103 (6.8)

Zinc

4/106 (3.8)

Ferritin
Participants who received supplements, n (%).
Levothyroxine

Forty-two (32%) patients received supplementation. While
NYU laboratory guidelines were used to define patients with
low ferritin and vitamin D, patients were supplemented at
<40 ng/mL and <30 ng/mL, respectively. Patients were started
on supplements immediately after finding abnormal lab
results and received supplements that specifically addressed
their vitamin or hormone deficiency. Our results showed
no statistically significant difference in hair measurements
at baseline or follow-up between supplemented and nonsupplemented patients (Table 2). There was no significant
difference in the change in hair density and diameter between
groups. Multivariate regression analysis confirmed that
supplementation did not significantly impact hair density or
diameter (P=0.73; P=0.96, respectively). Baseline hair density
and diameter were positively associated with change in hair
density and diameter, respectively (standardized coefficient
[β] 0.57, P<0.01; β 0.61, P<0.01). The number of prescribed oral
medications was negatively associated with change in hair
diameter (β -6.60; P=0.04). It is likely that patients on a higher
number of oral medications had more severe non scarring
alopecia and thus were more likely to have poorer response
compared to those with milder hair loss at initial presentation.
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8/124 (6.5)
b

visit was one, with finasteride (48.1%) being most common.
There were 20 (15.3%) patients with abnormal lab results:
three (3.1%) with abnormal TSH, seven (6.8%) with abnormal
vitamin D, four (3.8%) with abnormal zinc, and eight (6.5%) with
abnormal ferritin. Two patients had more than one abnormal
result.

42 (32.1)

Vitamin D

25

Zinc

6

Iron

25

Number of oral medications prescribed
at first visit, median (range)

1 (0–3)

Participants who received topical minoxidil

114/131

Participants who received oral finasteride

63/131

Participants who received oral spironolactone

17/131

Cut offs for each laboratory test were as followed: TSH <0.450 mU/L, Vitamin D
<19.9 ng/mL, Zinc <56 ng/mL, and Ferritin <15 ng/mL. bNYU laboratory guidelines were used to define patients with low ferritin and vitamin D, however patients were supplemented at <40 ng/mL and <30 ng/mL, respectively.

a

Our findings suggest that laboratory testing may not be useful
for the management and treatment of non-scarring alopecia.
The prevalence of abnormal TSH, vitamin D, and zinc levels
in our cohort was lower than the prevalence amongst the
general adult population.3-5 Supplementation was also not
associated with increased hair density or diameter, therefore
supplements – although important for optimal nutrition –
may not lead to improved outcomes in androgenetic alopecia
or telogen effluvium. Finally, we found that factors beyond
supplementation, such as baseline hair parameters and the
number of prescribed oral medications, may serve as better
predictors of hair growth.

TABLE 2.
Growth Quantification Assessed by Folliscope Analysis for Treatment at Baseline and at Follow-up
Hair Density (hairs/cm2)

Hair Diameter (microns)

Supplemented
Patients

Not
Supplemented
Patients

P value

Supplemented
Patients

Not
Supplemented
Patients

P value

Baseline (mean +/- SD)

141.6 +/- 33.3

141.4 +/32.8

0.974

51.2 +/- 10.6

49.8 +/- 10.8

0.492

Follow-up (mean +/- SD)

152.0 +/- 28.7

155.9 +/32.1

0.510

57.6 +/- 12.6

56.7 +/- 12.6

0.711

Change (mean +/- SD)

10.5 +/- 28.6

14.5 +/26.8

0.432

6.4 +/- 10.9

6.9 +/- 11.2t

0.807
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MESSAGE FROM THE PUBLISHER
Dear Readers,
In past volumes, JDD has published a special focus issue on skin of color. Historically, this issue
coincided with the Skin of Color Update Conference, of which JDD is an official media partner.
The intent of the skin of color issue was to fill a current gap in education by publishing and
highlighting research.
As a monthly, peer-reviewed journal indexed with MEDLINE®/PubMed®, we realized that JDD
can be most effective in correcting the gap in dermatology training and practice by presenting
content on dermatologic diseases and treatment protocols for all skin tones year-round.
To help set the course for how JDD can ensure our content is more comprehensively representative
of the entire patient population, we will be developing a JDD Committee for Equity, Diversity,
and Inclusion. The role of this Committee, through collaboration with the editorial board, will help improve editorial standards and
set milestones for publishing more inclusive science, including setting diversity requirements for submitted manuscripts and peerreview of clinical trials and images. Additionally, we hope to expand our editorial coverage on disparities and biases in dermatology.
We hope to launch a call for applicants for the EDI Committee later this summer. More information will be forthcoming on
JDDonline.com, or you can reach out to editor@jddonline.com.
Sincerely,
Shelley Tanner
Publisher
Journal of Drugs in Dermatology
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ALSO AVAILABLE

EFFACLAR DUO

DUAL ACTION ACNE TREATMENT

1

• With 5.5 Micronized Benzoyl Peroxide and LHA (Lipohydroxy Acid)
1.35 FL. OZ – NEW REDUCED SRP
$36.95 $29.99

(1) Dual action acne treatment stems from Benzoyl peroxide.
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